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SECRETS  
 

of the  
 

CHAMBERLAIN  
 

8  ENGINE  
Engine expert Warwick 
Bryce takes a closer look 
at the insides of the 
Chamberlain engine and 
speculates on the logic of 
it’s unique design and how 
it works. 

Right 3/4 front view of the powerplant beside the car .  
  Immediately apparent is the effort put into the engines  
breathing with the Roots type blower drawing through the  
large prototype SU carburettor then feeding through dual inlet 
manifolds to the ports controlled by the top pistons. Exhaust exits the 
lower ports on each side of the engine into a pair of tuned extractors  

     As mentioned in part 1 of the story Bob decided they needed a better engine than the one derived from a motorbike and 
the answer lay in one of their own design so he left the project in the hands of his brother Bill  before leaving on an extended 
overseas business trip in 1934. Although the engine that Bill designed was a 4 cylinder there is no mystery why it was 
christened  the “Chamberlain 8 “ . It had 8 off  pistons, spark plugs, inlet ports, exhaust ports and conrods.   
      Getting Interested After becoming aware of it’s uniqueness and local connections I naturally became very interested and 
have subsequently followed it’s fortunes for the last 47 years and  now have an in depth understanding of how it works so think 
it is perhaps time to write a bit about it.  
  My association with the engine came about rather by chance. When starting work as a junior Engineer at GMH in 1973 
I found my first boss Geoff Chamberlain was none other than  Bills son. Naturally the conversations turned to Chamberlain 
tractors as coming from a farm  I  was familiar with them . This led on to stories about the families' other exploits which soon 
covered the Beetle racing car and it’s unique engine that Geoff’s father had designed in the early 1930’s  
 It transpired that by now there was some interest in getting it going again for historic purposes and it was current seized 
solid . This occurred on cooling down suddenly after a couple of hard practice laps at Sandown in 1973 when it shed a wheel 
Investigation showed castor oil deposits when running on methanol in it’s earlier days, had been melted by the hard running 
and subsequently set on cool down locking the engine. The only option was to completely 
tear the engine down piece by piece. Now comes the exciting part for a young Automotive 
Engineer,  with the Chamberlains man cave only a few km away from GMH a private 
viewing was arranged once the engine 
was apart with Geoff’s Dad explaining 
the intricacies of his design. With that 
interest kindled I have followed its 
fortunes and misfortunes with great 
interest ever since and in fact went on 
to design engines myself of a more 
mundane type for Holden and still 
keep in touch with Geoff.  
     So here is my take on the secrets behind the unique Chamberlain 8.  Initially these were 
based on conversations with Bill and Geoff and later those involved with the cars 
resurrection complimented  by reading all that I could find in  publications and the internet.   

Bill Chamberlain 1978  both him and his 
engine by now in retirement. At the time of  
it's conception he would have only been in his 
mid twenties  and in the midst of a recession so 
to have the skills and knowledge to design and 
build such an advanced engine is remarkable. 
photo as appeared in Lindsay’s book  



605 June   2021                                Steam Supreme 3 

SECRETS FOR MORE POWER 
     As a good engine man will know the major factor in power is Airflow. The more air you can pump through the engine the 
more fuel you can burn. This means correspondingly more heat is produced for expanding the gas that pushes on the piston 
which translates into more power. The downside of course is reduced reliability because of the greater  thermal and mechanical 
stresses on the engine  Chamberlains would have understood this and as simply making a larger engine was out of the 
question, if they were to stay in the under 1100 cc class, something smarter was required. The engine still had to be 
manufactured, this required developing new process and materials for producing ever improved engines and components.  That 
the Chamberlain family had these unique combination of enablers is evidence in the success of the Beetle car and later in the 
agricultural and automotive component enterprises such as Chamberlain Tractors and Rolloy.   
 

ENGINE  DETAILS   
       Following are a look at a number of key aspects of engine design that I am sure Bill considered in his endeavour to gain  
record breaking power from the under  1100 cc  class.  
      

Engine Fundamentals The internal combustion engine cycle involves 4 distinct events , suck, squeeze , bang and blow. In 
the case of the gas turbine these all happen continuously at the same time in different parts of the engines in contrast to the 
piston engine where they happen one after the other all in the same cylinder which complicates matters greatly.  
4 Stroke vs. 2 stroke      In the classic 4 stroke engine the full cycle of 4 events takes 2 turns with each event corresponding 
roughly to 1 stroke of the piston hence its name. This of course means it only fires ( bangs )  once every 2 turns .  
 

In this engine each of the 4 events  intake , compression , firing and 
exhaust  all have their individual stoke and since the intake and 
exhaust are controlled by separate poppet valves the processes can be 
quite independent of each other by arranging the spacing of the 
lobes on the camshaft. This in simple terms enables the 
cylinder to be emptied of exhaust and the exhaust valve closed before 
the intake is admitted therefore avoiding any of the new charge 
escaping straight out the exhaust. This particularly lends itself to the 
use of Forced induction ( supercharging ) as a way of  getting 
increased  airflow over what is achievable when just relying on 
atmospheric pressure as the piston descends.   
    Naturally an engine that fires twice as often like the 2 stroke,  has an 
attraction. Unfortunately they do not give twice the power as you might 
think since they still need the 4 events but have to cram them into 1 turn 
which is quite a feat.  That said they still end up ahead on power and 
have a number of other advantages especially simplicity and light  
weight. 
 

     In the 2 stroke  
all 4 events take 
place in one turn 
of the crankshaft 
This means it 
can fire every 
turn but  this cannot  occupy the full downward stroke as  the  bottom 
1/4 rd of piston travel, is used for the gas exchange events through 
ports in the lower end of the cylinder. These inlets and exhaust 
openings are uncovered by the piston movement as it nears the 
bottom . The exhaust  has to open first  to blow the pressure down 
otherwise it will back feed into the inlet . This initial pulse can be  
sonic  which is why the  exhaust can be so noisy and this energy  can 
be used for exhaust tunning. The inlet transfer then opens and the 
descending piston displaces fresh charge from the crankcase into the 
cylinder which pushes remaining exhaust out the still open exhaust 
port  . Unfortunately  due to symmetry the exhaust cannot close till 
after the inlet  so  hopefully not too much fresh charge escapes and is 
the reason the classic 2 stroke cannot be supercharged. In this engine  
as the piston continues to rise  the next charge is sucked into the 
crankcase through the carburettor which of course  means it’s 
volume is limited to the displacement of the rising piston .The end 
result , a light and cheap engine  of about  30 % more power .   

CLASSIC 4 Stroke Timing Diagram  

CLASSIC 2 Stroke Timing Diagram  

EXHAUST still 
open as piston 
starts rising 

TRANSFER 
intake to 
cylinder from 
crankcase as 
piston decends 

INTAKE  into 
crankcase as 
piston rises 

Port Timing symetrical about BDC 

Exhaust 
SCAVENGED 
from cylinder by 
intake   

Intake  valve  
still OPEN 

Exhaust  
valve now 
CLOSED 

   Intake Valve  
    Timing 

Exhaust 
Valve closes 
before intake 
Opens  

Exhaust and Intake Independent each other 
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 I am sure the potential for more power and mechanical robustness was the main attraction for Bill Chamberlain 
switching from 4 stroke to 2 stroke for the new beetle engine. This required him and later Jim Hawker to devote a great deal of 
effort to overcoming the 2 strokes idiosyncrasies as we shall see as we study the unique features of the Chamberlain 8 engine.  
CHAMBERLAIN 8 FEATURES  
  Piston Valves these are typical 2 stroke and formed by pairs of large openings in the sides of the cylinder controlled by piston 
movement as described.  Their large size and carefully tapered shape would give less pressure drop and when combined with 
the quicker opening  than is possible with conventional camshaft operated poppet valves you have considerable potential for 
greater airflow and more power.  
An important added advantage is the 
greater reliability and rpm capability of 
piston valves by the elimination of the 
highly stressed  mechanical mechanism 
associated with poppet valves. 
Something that would have appeal in a 
racing engine especially in the 1930s 
when fancy valve materials had not yet 
been developed and a wrecked engine 
due to a dropped valve was a real 
possibility. This would have been a great 
attraction for a superior engine and must 
for have ticked another box. 
 

  Supercharging  In a normally aspirated 
engine the charge is “sucked” into the 
engine by atmospheric pressure in response to the downward motion of the piston this means the pressure in the cylinder 
cannot exceed atmospheric  . 
 With supercharging a mechanical blower is used  to pump extra air into the cylinder raising it to above atmospheric pressure 
which of course means considerably more Airflow and power . Another box ticked 
 

 Valve Timing  
To get the full benefit of supercharging you need to shut the exhaust valve early and delay closing of the inlet so the extra 
pressure and momentum generated by the blower can force that last bit of charge into the cylinder even though the piston has 
started on its way back up.   
    In a supercharged 4 stroke this is easily arranged by altering the angular position of the lobes on the camshaft.  
   With a Classic 2 stroke with it’s ports in the cylinder wall both inlet and exhaust are open and shut by the piston motion 
dictating symmetrical timing with both open together much of the time   While this works tolerably well on a lawn mower here 
lies a disadvantage of the conventional 2 stroke. Supercharging simply does not work as the blower would push the inlet 
charge straight out the still open exhaust without building up any pressure . To tick the supercharging box Chamberlain had to 
find a way to be able to independently alter inlet and exhaust port timing . 
 

 Separate Inlet and Exhaust Pistons.   One way is to have separate pistons controlling the inlet ports and exhaust ports in 
conjunction with some sort of linkage  to give them out of phase motion .  
   One  variations of the theme was the Trojan car engine below. It has 2 parallel cylinders joined at the top by a combustion chamber 
with the 2 pistons driven from a single 
crank which being off center causes the 
exhaust to open first and the inlet close last 
achieving the desired effect to a degree but at the 
expense of flow restriction and not much power .      

       Another 
early 
application 
was James 
Atkinson 
with 2 
pistons in the 
one cylinder .  
Atkinson’s Differential Engine with 2 pistons per cylinder driven through a complicated 

linkage from the crankshaft. This gave independent intake and exhaust events 
allowing the engine to fire every revolution to get him to get around Otto’s 4 stroke 

cycle patent.  Here lay the solution for the Beetle engine the question was then what is the 
best layout as there are many ways of achieving it? 

Internet cartoon of a 2 stroke engine 
with piston ports and blower . 
 The ports are the ring of holes 
around the base of the cylinder that 
are uncovered when the piston is at 
the bottom of its stroke.  
The 3 lobed blower driven by the 
engine crankshaft is used to pump 
the air into the cylinder. Once the 
exhaust port is shut the blower can 
raise the pressure in the cylinder to 
nearly double. 
A classic 2 stroke transfers the air 
from the crankcase to the cylinder so 
cannot build up pressure.  



605 June   2021                                Steam Supreme 5 

 Opposed Pistons  A notable development that caught the eye of Bill Chamberlain was 
the Jameson racing 2 stroke described in a UK Motor Sport magazine in 1933. This used 
opposed pistons in the one cylinder with a crankshaft at the bottom for the exhaust pistons 
and another at the top for the inlet pistons with an adjustable drive between crankshafts.  
A doctored cartoon from the internet along the lines described in the write up . Shown 
with the top crank at zero degrees , inlet port fully open and the blower building 
up pressure in the cylinder because the bottom crank, leading by about 25 deg, 
has already closed the exhaust. I have not found a drawing that can be verified as the 
actual Jameson engine. 
    This was the answer Bill was looking for as by varying the timing between the 2 
crankshafts independent inlet and exhaust phasing could be easily changed to give the full 

potential of supercharging and good 
cylinder scavenging as the fresh charge 
swept from the top of the cylinder to the 
bottom pushing the exhaust gas before it.  
 

An image of the Jameson engine  
from a poor scan of his obituary in a UK 
Motor Sport  magazine.  

Note the blower for the scavenging 
air. Little text could be made out so 

it is possibly this is his prototype opposed 
piston 2 stroke life boat engine . 
 

WORKING UP A DESIGN  . 
     According to various account Bill spent considerable time working up a design, for the new Beetle engine that incorporated 
a number of unique features including those touched on above.  
     Engine Description 
 The end result was a four cylinder supercharged two stroke of 1068 cc capacity with eight pistons.  It had four vertical 
cylinders mounted above the crankshaft in the lower (968 cc ) part of the engine with normal pistons of 62.5 mm bore and 80 
mm stroke. These produced most of the power and controlled the exhaust ports.      

Above and opposing each of the main 
cylinders was a smaller cylinder of 35 
mm bore and piston with 25 mm stroke 
driven by a smaller crankshaft running 
along the top of the engine. The 
crankshaft was chain driven making 
adjusting of phasing between them easy. 
These pistons main function was acting 
as intake valves by opening and closing 
the intake ports. With a displacement of 
only 100 cc it is doubted if they 
contributed much  to the power the size 
being dictated by airflow otherwise kept 
as small and light as possible.  
The combustion chamber was formed by 
the space between the upper and lower 
piston  as they came together. 
Combustion was initiated by dual 
sparkplugs per cylinder , for faster 
burning and reliable ignition ,  again 
giving a total of 8.     
A blower driven, by the top crankshaft, 
suppled mixture to the inlet ports  for 
scavenging a nd charging.  Bill thought 
this was a more efficient way than using 

every second turn of 
the engine just as an 
airpump as done in 
the 4 stroke. 

Exhaust 
shut 

Blower 

Spark Plug 

SECTION Drawing of CHAMBERLAIN 8  

Top Crankshaft 

Stepped Piston 

Main Piston 

Crankcase 

Oilpan  

Back to fromt 
Conrod 

Intake Port 
 
 
Dual Sparkplugs 
 
 
 
Dual Exhaust ports 
 
 
 
 
 
Bottom Crankshaft  

Popular Opposed Piston config. 

Hi Press 

Low Press 

Exh leads the Int  
Typical 25 deg Piston 

above
Exh 

Bill’s engine Layout drawing .  
Not much in the way of drawings 
exist  
Labels added by Warwick Bryce 
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The most novel feature is 
the top pistons and 
connecting rods. These 
pistons are like an up side     
                       down bottle. 
The small end has  
piston rings and fits  in the 
cylinder bore with it’s 
main function to open and 
close the dual inlets ports 
of each cylinder. The 
upper part of the piston is 

much larger and runs in guides like a trunk guide on some 
steam engines. The quite unconventional  aspect is the small 
crankshaft, almost an eccentric shaft, passing through the upper 
skirt of all the pistons  in a slot that is big enough to allow the 
pistons to travel up and down their full stroke. Now comes the 
really clever part the very short connecting rods are back to 
front compared to conventional arrangement resulting in the  
dudgeon pins being at the top. Being very short they swing 
through a large angle as the crankshaft rotates . This offsetting 
adds to the piston travel for  one ½ of the turn and 
correspondingly reduces it for the second ½ . Being  deliberately back to front advantage is taken  of his non uniform motion to 
give very rapid opening and closing of the inlet ports for maximum flow when the piston is at the top and a correspondingly 
slower motion at the bottom  to keep the ports shut during compression and firing which occupies the larger proportion of the 
main pistons stroke. This action is along the same principles of the quick action on a machine shop shaper for those familiar 
such machines.  This is thought to be the most innovative feature of this unique engine.        Warwick Bryce   
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Next Issue we will look at the construction of the engine and  the effort put into optimizing these special features.          

Sketch Warwick Bryce  
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Piston and 
Rings  

Trunk 
Guide  

Top Crankshaft  

TOP  PISTON Arrangement 

Gudegeon pin  

Connecting 
Rod Up Side 
Down  

Clare bounces back.   by Peter Lynch 

      The club started development of their railway in 1998 and now have over a kilometre of track within 
Melrose Park on the northern side of town. The track layout comprises an inner and outer loop, which were 
both in use with about six trains in operation when we visited.  Electronic LED signals keep things running 
safely and a diamond crossing allows the two loops to overlap .                                       Continued ——>     

S S     S S     S S    SS      S S    SS      S S    S S    SS      S S     
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 The Diamond crossing  has no points so does 
not allow changing tracks  
     Rolling stock is a mixture of privately owned and 
club equipment, all operating currently on 7.25 inch 
gauge. A major shed extension has recently been 
completed, adding eight extra roads with provision for 5 
inch track in two of these so that dual gauge track can 
be added. 

What a fine rolling stock storage shed . Maybe our 
plan to use a couple of containers could be tarted up with 
a façade to look similar. Ed  
 
 One steamer (0-4-2 Helena) was in action with most other 
locomotives being petrol – electric, typically using Honda 

motors driving automotive alternators and DC motors.. A Kubota powered diesel – hydraulic has recently been 
commissioned however this only 
drives on one bogie, limiting its 
tractive effort.   
The whole railway is nicely 
landscaped and includes a tunnel 
as well as various bridges. One of 
these is an ex-Army ‘Bailey’ pre 
fabricated bridge, probably dating 
from World War II.  Although 
Bailey Bridges can be trucked to 
site and assembled by hand they 
will support heavy trucks and 
tanks so this one is well up to the 
task. 

 This is a pretty impressive 
shot of their track. It looks like the tunnel with its brick portal comes straight out of the hill .  Also the 

bridge is interesting  we 
could easily simulate one on 
the Western embankment 
with pallet racking end 
frames on their sides we 
have plenty .  Ed  
 
There seemed to be plenty of 
visitors out enjoying the 
railway and other park 
facilities. Maybe rail 
enthusiasts or just families 
looking for an inexpensive 
day out in the sunshine?  
      Either way, full credit is 
due to the many volunteers 
who make it all happen in 
Clare.      Peter Lynch 
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Willans Buttoning up 
One of the last steps in assembling the Willans engine is final torquing up the bolts . During initial assembly they were pulled 
down in the traditional way by using a special wooden mallet , christened Thor ( mythical God of Thunder) , with a flogging 
spanner. Not being experienced in this method it was desired to put a torque wrench over them to be sure. First was 
establishing the correct bolt torque, charts were looked up on the internet but it was a bit hard as most did not go to 2 1/4 inch 
whit of the flywheel bolts and we did not know what material was used. Eventually reasonable figures were established .The 
next problem was finding sockets and a torque wrench. Peter Morris 
helped with a wrench going up to 1000 lbft  ( 1340 ) Nm ) . This covered 
all except the flywheel bolts that were eventually tightened by 2 men on 
the end of a 2m spanner extension to give 3,400 Nm. Actually it was 
surprising how effective the flogging spanner had done the job. If you see 
Thor around please do not repurpose him he is still needed for the head. 
The old way A flogging spanner and THOR  resting on the Willans 

base .                                                                                                         
 John Mills 
and Kerry Shaw 
measuring the 
bearing clearances and 
shims as the first step 
in the assembly.                                                                  

    Final step was checking 
if crank deflection 
( bending ) had changed 
with pulling down of the 
engine. This was done by 
measuring the deflection 
( bending ) of the 
crankshaft as it turns with 
a dial indicator placed 
between the crank webs. 
This was a maximum of 1 
1/2 thousands of an inch   
which is quite satisfactory.  

Deflection is established by observing the variation in indicator  
   reading as the crank is turned. 

Kerry and Ian 
Malcolm 
Torquing the 
big end bolts the 
modern way 
with a BIG  
torque wrench. 
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Heyfield Rally         Pictures by Peter Lynch  
   By all reports this years Heyfield was a great success which thankfully seems to be the pattern  for those who 
could not have a rally last year due to covid lockdown. 
    The weather behaved which is not always the case in Gippsland at this time of the year.  Showers a few days before left 
some surface mud but it was still firm underneath . Saturday was fine , Sunday a bit chilly with a bit of drizzle at the very end 
not really effecting anything. Patronage was up with lots of 
exhibits obviously receiving tender loving care during the 
lockdown. Also gate takings were up with the best  
   A number of MSTEC members attended as is usually the case 
as we have a strong association with that group and in fact quite 
a bit of their machinery came through Dave Mickle’s hands.  

GM power on the sled . Always a good place to go if 
you want to see a good tractor pull. That must be their 
new pavilion in the background. 

Ethel the Yorkshire steam wagon a regular 
visitor to Heyfield over many years but probably 
the first time without Dave Mickle.  Now in the 
hands of Rob Jones but still fired by Ben Klaster.  

Always a strong line up of 
trucks and cars at Heyfield . A rich 
farming area relying on good 
access to Melbourne markets . 
Two Whites of different eras , a 
Kenworth getting old now and Ian 
Latham’s bitsa  Bits of White and 
Bits of International , that was 
what you had to do in those days 
make your own.  

The French Citroen that Peter 
Lynch is associated with beside an 
American Chevrolet Corvette C4  
The 2 extremes in hobby cars. 
 A 2 cylinder of  602 cc with 28 hp and top 
speed 85 km/hr . 
An 8 cylinder 5700 cc with 230 hp and 
240  top speed .   I will leave you to work 
out which is which . 
Both from the 1980’s 

Always something military at Heyfield with 
keen collectors in the district  


