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Railway Team member  Hamish Haugh  sent me these clips of a recent incident 
when a Traction engine lost one of it’s rear wheels near Hildenborough UK . 
Appropriately the black engine is named Nightmare .   
  Hamish goes on to ask It will be interesting to know what the failure was and whether it was due to fatigue in the 
rear axle. It has implications for all working steam engines when incidents like this happen. 
   Here is my take on this sort of  thing having an Engineering background and studied metallurgy  Warwick  
 

     There can be a number of reasons why the right side wheel fell off .  It could be as simple as the retaining pin came out as 
happened to an engine at our rally a few years ago. The 
photos do not show that side of the machine so we do not 
know if the axle broke.  
     If it did there could be a number of  causes why.   
 

Heavy Impact such as being crashed into by another 
vehicle. The story does not say but in this case the fracture 
would show some bending before shearing off.  
 

Metal Fatigue   would be one cause but it usually requires 
millions of stress reversals  ( revolutions in the case of an 
axle) unless something else is not as it should be. Mild steel 
has good resistance to fatigue with an endurance limit of 
about 1/3 of its ultimate strength which means below this it 
will never fatigue. It is unlikely a traction engine running 
on a road would be continually stressed above this limit so 
there was probably some aggravating factors such as :- 
 

Wear  where the axle passes through the bearing . This  
reduces the cross section so shaft stress is higher while 
making a sharp edge that further concentrates the stress  
Both these contribute to stress but it would have to be 
extreme to get into the fatigue range. If it did striations in 
the surface, starting at an initiation point, would be obvious.  

A steam traction engine blocked the road in Hildenborough when a rear 
wheel fell off. Picture: Jackie Nixon  Social media  

It led to long delays for frustrated drivers heading 
towards Tonbridge from Sevenoaks as passing the 
obstruction proved difficult Motorists said on social media 
they had seen it earlier in the day heading from Essex and 
travelling through South Darenth with a trailer in tow. The 
engine appropriately called Nightmare, which is painted 
black, was made by the Fowler company in 1913.  
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Other  modes of failures would suggest  material with inappropriate characteristic making it susceptible to :- 
 

Brittle Fracture characterized by  a  break exhibiting a smooth surface that shows little or  no bending before failure . This 
happens very fast  going off with a bang , like when a file breaks, as the fracture propagates above the speed of sound .   
 

Stress Corrosion  a combination of corrosive conditions in areas subject to tensile stresses  ie axle bearings that have sat 
around with water in 
them for years. Stress 
opens the grain 
boundaries and 
corrosion enters  
weakening the area 
and so it goes on till it 
can no longer stand 
the load. Not 
unknown in boilers 
stays .  
 

Impurities in the 
Metal  these 
concentrate in the 
metal as it cools 
during solidification  
making these area less 
resistant to corrosion  
so pockets are formed 
where cracks can 
start.   
 

Weld  Cracks  Many 
higher strength steels 
become hard in the 
weld remelt zone 
making them prone to 
cracking on cooling. 
The urge to build up 
worn or rust pitted 
journals on axles by 

welding must be resisted if you do not know the 
steel . 4140 alloy  steel is quoted to be sure to crack . 
Remember the UK boiler that ended in tears because 
rivets were made out of  that grade steel. 

   For those who may have need to weld heavy 
sections of alloy steel here is a bit on the subject from 
MSTEC Member Jack Jordan’s book on the History 
and Design of the Doxford Marine Oil Engine.  
 
 Jack recounts that after going from cast to 
fabricated and welded engine bed plates cracking was 
developing around welds during service.  
A very large oven was installed to anneal  bedplates 
up to 15 m long after welding but before machining. 
The process involved heating  up to 680 deg C over 
12 hours ,  holding  there for 3 hours then cooling 
down over 20 hours. 
 The graph clearly shows the improvement by 
smoothing out the hardness in the welded area due to 
this heat treatment. 
 

 Two recovery trucks had to be used to recover the vehicle. It 
was finally winched onto a low-loader from Mick Gould 
Commercials along with its giant rear wheels. 
This photo suggests the other wheel and remains of the axle were 
removed to allow the engine to sit level  so it could be winched up onto 
the Super tilt float.  
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SECRETS of the  
 

CHAMBERLAIN  8  
 

                 ENGINE    Part 4  

Sketch by RMIT students 
from Chamberlain 8  
Medley & Bisset  website. 
Note the crank handle !  

 In Part 3 we looked at the secrets Bill used in his Chamberlain 8 engine to extract the 
maximum amount of power from the under 1100 cc class. 
     In this part we will start by looking at the unique inverted connecting rods of the upper 
crankshaft followed by the secrets  behind the ignition system  and supercharging . From this 
glimpse it will be appreciated just how unique this engine was and the systematic optimization 
that extended over the next 50 years until it’s well deserved retirement in the National Motoring 
Museum at Birdwood. 

Story by Warwick Bryce 

Quick Opening Inlet Ports  In the previous part we 
described how the top crankshaft actually passes through the 
pistons to allow the connecting rods to be arranged back to 
front  ( ie pulling the piston  rather than pushing it. ) . 
Combining this with a connecting rod deliberately made very 
short causes it to 
swing  from side 
to side  through a 
very large angle 
producing a very 
non uniform 
piston  motion 
even though the 
crankshaft is 
rotating steadily . 
The end result 
was that at the  
compression end 
of the stroke the 
intake  piston 
only moves  4.8 
mm for 62 ½ deg  
rotation of the 
crankshaft. This 
contrast to the 8.8 
mm it moves for 
the same amount 

of rotation  at the other end of it’s stroke . In this way Bill was 
able to get an extra 2.0 mm of inlet opening for the same 
duration compared to a conventional connecting rod 
arrangement.  
 

To help explain this when giving talks on his engine , 
Bill made up a full sized display board that included a  
wooden cutaway model of the engine . By  using 
Meccano sprockets and chains the motion of the 
pistons relative to ports could easily be demonstrated . 
Sketches above are based on this display  board  
which survives with the car .  
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Of course there is never something for nothing , in this case it was believed the top crankshaft contributed very little to engine 
output despite this it was unsuccessfully argued its 100 cc displacement should not be counted in the 1100 cc limit. Never the 
less the objective was achieved of  finding a way  to get more power and greater reliability  through quick opening , free 
flowing  piston controlled inlet ports than would be possible with conventional camshaft actuated valves .   
 

Late Intake Closing   The other mysterious feature was made obvious by the animated display board was the way that  the 
relationship between intake and exhaust timing can be changed on opposed piston engines by varying the phases between the  

intake and exhaust crankshafts .   
Geoff Chamberlain mentions Obviously it is only possible to achieve supercharged 
pressure in the combustion chamber before compression, if the exhaust port is closed at 
the time. If this weren't done a large amount of petrol-air mixture would have been 
pumped out of the exhaust port, and the supercharger speed would have had to be kept to 
a low level through its chain drive, to control this My father learned this while 
"inventing" his engine, and spent quite a bit of time experimenting by varying the timing 
of the upper crankshaft relative to the lower one (easily done since the two crankshafts 
were connected by a chain drive),  
 

 Valve Opening Duration This other important parameter is just how many degrees 
the valves are kept open for. This is not so simple on a 2 stroke as it is determined by the 
point that the lip of the piston uncovers the port . One way is to grind out the ports but 
once done there is no way  to go back . The other is by changing  to pistons  whose top lip 
is a bit higher or lower, which is easy if you are in to making pistons as in the later Rolloy 
days . Overlap of course is as simple as adjusting the chain between the 2 crankshafts. 
 

The Blower  for supercharging was based on a 2 lobe Roots type 
extensively modified by Bill. The  drive was by chain from the front 
end of the top crankshaft. The boost was easily changed by varying the 
sprocket sizes. The mixture was sucked through a big SU carburettor on 
the blower inlet and discharged through a double manifold to the 
engines inlet ports . Incidentally  having no self starter the engine was 
turned  by a crankhandle that engaged the bottom rotor shaft of the 
blower . It is recalled cranking was awkward as the handle was not in a 
good position and had to be rotated backwards.  Chain drive case 
 

 MAKING the ENGINE  
 Now we have covered the key features, and discussed the logic behind 
them that Bill considered essential to produce an engine of outstanding 
performance in it class, we will take a look at how he went about producing such a thing.  
 Crankcase the can be considered the foundation of an engine , everything else depends on it.   
        It is clear from looking at detailed photos of the engine it used the crankcase from the Henderson motorbike engine This 
was a premier American machine of it’s day featuring  a 4 cylinder in line air cooled engine of around 1000 cc mounted length 

wise in the frame .  
 
 
 
 .   

The Intake crankshaft at the top 
was driven by a chain  in a case 
on at what is now the back of the 
engine in place of the original 
timing gears . 

Last of the Hendersons . The gearbox was cast directly on 
to the engine as part of the crankcase . Being driven 
through bevel gears meant the output shaft was parallel to 
the back axle allowing chain drive to the wheel 
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Internet image of an early Henderson crankcase viewed 
from below . Later engines where beefed up and had 5 main 
bearings. We are not sure which one was used. 
On the bike the crankcase supported a 3 main bearing 
crankshaft with the 4 individual finned cylinders mounted 
vertically above. A flywheel  was mounted directly on the 
back end of the crankshaft . This contained a clutch whose 
output shaft drove spiral bevel gears , like in a car diff, that 
fed directly into a 3 speed plus reverse gearbox arranged 
across the rear of the engine.  For an engine mounted length 
ways in the frame this arrangement put the gear box shafts at 
right angles to the crankshaft allowing chain drive to the axle. 
The gear box housing was cast as part of the crankcase 
making a compact and rigid arrangement further strengthened 
by a cast aluminium oil sump that extended the full length of 
the engine and gearbox.  
      Really an idea layout for the Beetles new powerplant 

since it retained the existing layout and only really needed the chassis extending. 
Mention is made of Bill owning such a Henderson Motor bike in that time frame. On reflection it is probable it was got in 
specially for the Chamberlain 8 project and he used it until its crankcase was required for the new engine.   
 

  Crankshaft  A new one was required for the Beetle since 
being a 2 stroke with 4 cylinders it fired 4 times per 
revolution so required crankpins at 90 deg  to get even 
firing instead of the 180 deg for a 4 stroke . There is 
mention of Bill  machining a crankshafts out a sold billets 
of Vibrac high tensile steel. ( 900 to 1000 MPa ) This was 
apparently  done Tech school machine shop . I wondered 
why with the Chamberlain resources available but learned 
he took time off  from employment at his fathers Australia 
Ballbearing Company  and that Rolloy and all it’s 
resources did not exist at that time. 
 

Connecting Rods  these were A model Ford 
parts. Thinking about it this was a brand new 
motor  at the time with spares readily available 
at a reasonable price . Also by that time Ford 
had established himself as a specialist in alloy 
steels evidenced by the success of the model T 
with it’s lightweight chassis and “bent wire” 
crankshaft. There is not mention of any trouble 
with the Chamberlain 8 crank or rods. A model 
Ford conrod with poured in white metal 
bigend bearing                           Cylinder Block  This was Bill’s own design. being a cast iron casting  designed to bolt onto 

the Henderson crankcase . It was very elaborate having a large number of  internal cavities . 
The obvious ones were to form the cylinders bores however complicating the issue was their 
3 steps in diameter . Then there were the 8 inlet and 8  exhaust ports which had to be very 
precisely located into the cylinders. On top of this was the usual passages for cooling water 
around the top and bottom cylinders.  All these cavities were formed by specially shaped 
blocks of glued together sand called cores. These had to be keyed together then carefully 
placed into the sand mould hoping they stayed in place when the molten cast iron was 
poured in. All this would have required much thinking out on Bill’s part followed by hand 
making of wooden patterns and core boxes and baking of cores in the domestic oven. There 
is much talk of  a number of trys to get a satisfactory casting free from porosity and thin 
sections .  Of course then came the machining of the block which fortunately would have 
been more straight forward not have valves. Achieving all this was considered a great credit 
to Bill who was considered still “ just a boy “ in some eyes. Obviously he had great support 
from his motor sport peers.  
Acknowledgement  Internet Chamberlain 8 Medley & Bisset. 
Vertical cross section through the machined block showing internal cavities .  It is normal 
to cut up the first few castings to check for thin sections and core shift . Warwick cartoon  

VIBRAC  STEELwas  the trade name for Armstrong 
Whitworths high tensile .nickel chrome steel which falls into the 
EN25 category. In these days the English steel companies had a 
variety of pet names for their various alloys , Duraflex being 
another  popular example. These designations created confusion 
when specifying material for emergency contracts for parts 
manufacture during WW2  so the War Office lumped steels of 
similar properties into specific into catorgories and assigned 
them an EN number.  The story goes EN stands for war 
Emergency 
Number which 
is more 
believeable than 
Euro Notation  
as  claimed by 
one forum since 
the EU only 
came into 
existance in 
1993 . 

Armstrong Works  



607 Aug  2021                                Steam Supreme 7 

Ignition System . 
    I gather from Geoff that one of the toughest missions his 
father faced with the 2 stroke engine was getting the ignition 
to work satisfactorily up to 6500 rpm .( claims by other that 
the engine would do 8,000 rpm are not substantiated Ed )  
Being a two stroke the  engine fired twice as often so the  
distributors ran at engine speed,  not their usual half engine 
speed  Points bounce  was a serious problem despite using  
extremely strong springs in both sets of contact breakers. 
This was still a problem when Jim Hawker took over the car 
when Bill went to West Australia for the tractor project. 
During this time Jim did some performance work on the 
dynomometer with the result he  ended up using 8 coils . One 
for each sparkplug and four sets of points ( one for each 
cylinder feeding each pair of coils)  therefore requiring  and a cam with a 

single flat. 
This 
overcame 
the points bounce and ignition problems but at the expensive of 
extreme battery drain when feeding the 8 coils. This 
occasionally ended in not finishing an event due to a flat battery 
as the car never had a generator.  When Bill  took the car back 
from Jim after his return to Melbourne, he put it back to his 
twin distributors with four flats on each cam configuration 
however it  was still speed-limited by points bounce, and in the 
1970s he fitted breakerless electronic ignition. That fixed the 
ignition problem but was hardly period-appropriate. It is 
interesting to reflect that breakerless ignition with 1 coil per 
sparkplug is the most common ignition system of the cars of 
today so the  Chamberlain 8 was on the right track all those 

years ago.  
 Next time round we will look at sparkplugs and fuel . 
                              Warwick Bryce 

A photograph believed to be of the bare engine 
sitting in the car for the first time . Obvious 
are the mocked up twin magnetos   

  Pic from Chamberlain 8 website 

Final  Ignition configuration twin distributers and 
electronic box . Geelong  May 1996  Judy Hawker Photo .  

S S     S S     S S    SS      S S    SS      S S    S S    SS      S S     

The New Steam 
Supreme Office ! 

Disaster struck in the 
final stages of 
editoring  the July 
Steam  Supreme when 
Warwick’s old 
computer died . 
Luckily  a pdf  had 
been saved to a 
memory stick for 
proof reading before 
going out but now 
with nothing that 
could edit Publisher 
that was the way it 
had to go out . Ian 
Malcolm was called 
to the rescue and all 
the stuff carted down 
to the club and set up 
on the tray of 
Warwick’s truck to 
sort it out.    —-> 
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The New Steam Supreme Office !  continued 
 It was not simple though as all the equipment had seen better 
days and had  incompatible levels of hardware . Finally he got 
something together that would work but on trying to back up 
SS files on to a new 64 Mb memory stick it locked up and 
crashed again . This time it was traced to a defective memory 
stick. Thanks to Ian’s huge effort  I just got back in action 
before this latest lockdown or  the SS you are reading now 
would not exist.   Before you laugh at the computer  beside the 
70 year old radial engine in the pic just know it is fitted with 
electronic fuel injection and programmed with Windows 10 .  
Dinkum Diesel’s First Spin  
     The big day was just before Lockdown No5  . Jo Lloyd 
writes  
     Our talented and enterprising  volunteer members are well 
on the way to adding a much needed diesel locomotive to our 
railway fleet. These volunteers have designed and built the 
locomotive aided by a generous grant from the Knox Councils  
Community Development fund. The project started in late 
2019 with the hope of completing it in a year but covid got in 
the way. Lengthy lockdowns meant members  were locked out 
of the club and delays in delivery in parts ordered offshore 
halted progress. The completion of electrical wiring during 
July 2021 has been a great milestone. The engine runs , the 
wheels turn  and the time for a track run is  as soon as 
Melbourne’s 5 th lockdown  lifts. Congratulations to all those 
involved.  These include.   Phil Randall who has been with the 
project the whole time , Tony  Zaia and Suresh Kumar wiring 
etc,  Peter Lynch administration , Brad Hector chassis,  Nick 
and Geoff Lintott body work , Warwick drive train component 
selection .   

The loco up on blocks with its bodywork off  as Phil tries to 
figure out which way the wheels go .   
At first the wheels on only 1 bogey turned and that was the 
wrong way . Backing off the brakes soon had both bogeys 
turning but in the wrong direction. Some swapping of 
hydraulic hose connections then took place, better but not 
good enough,  now one went one way and the other they 
opposite way! Just as well it was still up on blocks . A bit 
more fiddling soon had both going the right way . An amazing 
effort considering the complexity of the system hydraulic 
system and control linkage. Now we are busting to get it out 
on the rails. After that there is wiring to finish off and the 
bodywork to complete any buy some blue and yellow paint 

then commissioning can start.  
Willans Air Bottles  
     Vinegar gave good results at removing rust from the small 
bottle without attacking the metal . We then left it out on the 
arena full of treated boiler water to neutralize anything left .  
   The bigger bottles got the steam blasting treatment to 
remove any oil ready for the vinegar. That is as far as it got 
when lockdown struck.  

Nev Morris Auction  
Do not forget this is on  21 August . It has some fabulous bits 
of machinery for sale that a number of MSTEC members are 
lusting over but this virus might have put paid to that as it is 
near Dalby in Qld. 
One of the most significant is the Walker Single Cylinder air 
blast engine in going order but unrestored . It was a bit hard to 
photograph because it lives in an old tank . Most of the things 
are listed in the online catalogue.  
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White Steam Car Throttle . 
   We have been chipping away as finances permit. The latest being making a new throttle valve. This is a  cast housing with a 
tapered spindle that moves in and out to control the steam flow to the engine as the inner “ steering wheel”  is rotated  We had 
one but it was from the previous model and although we had cobbled it up we were not entirely confident of its suitability so 
when word got around of some castings being made we put an order in.  They duly turned up and master toolmaker and 
MSTEC friend Bob Atkins was enlisted to machine them up so let the pictures tell the story . 

The 1906 throttle 
cobbled to our 

1909 car. Note the added 
on safety valve  

What we should have, the 
main difference is the built 
in safety valve and more 
positive linkage . Jay 
Leno’s car. 
Warwick photo 

2 raw 
castings in SG 
iron  and the 3-
D printed 
patterns , 
coreboxes and 
follow board 
used to make 
them Mark 
Dockrill photo 

Raw  
casting set 
up in the lathe 
for boring and 
thread cutting 
Bob Atkins 

Spindle from the old 
throttle built up with 

metal sprayed 420 stainless 
steel where it passes through 
the gland before being 
machined . 
Bob Atkins photo 

The completed throttle 
assembled with 

reconditioned parts from 
the old one.  

It will be a shame to cover 
it with lagging after all the 

good work . Bob Atkins 
Photo 
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Longreach 
Power House 

Museum 
    Had this note from Bill 
McRobb of the Lyttelton 
crew  who took off on his 
annual northern safari just 
in time to beat our latest 
virus outbreak. He came 
across the old Longreach 
Power Station in outback 
Queensland and reports. 
 I had a look through and it is basically intact with these amazing producer gas engines as they were from 1965 to 1971  
and is  now Australia's largest preserved  rural generating station  as well as housing  local Social History displays.  

The engine room contains 8 engines with their  
direct coupled generators and switchboards.   

 The most interesting generators are – the Crossley 
Premier suction gas engines, of 933 hp at 214 rpm, 
type N8 with GEC Alternator 6,600v/650 kW. 11 ton and 3 
meter flywheel. with 2 lots of 4 cylinders horizontally opposed  to each other           

Notice the forked conrod arrangement 
on the bottom ends to  allow opposite piston 
from each bank to  use the one crankpin.  
 

The mandrel is used to keep it assembled 
ready for replacement. 

     

  I was also told they have a spare crankshaft 
in the shed as well.  
Gas Power – 
There was not a sufficient supply of 
water for the early engineers to use large 
steam  machinery to power  the electric 

generators . Therefore producer gas was the only viable alternative. The first 3 engines were  
Hornsby  horizontal suction gas-engines, a single cylinder of 64 hp direct coupled to a 40-kW 
generator; and twin cylinders of  100 and 140 hp with belt driven generators. Incidentally  it is 
reported that one of the original engines required  repair to unsatisfactory concrete work , 
indicating that engine  vibration had damaged some of the concrete bedding. Dynamic loads no 
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By the 1950’s 
the original 
installation had 
been 
progressively  
replaced  with 
vis a vis 
Crossley 
Premiers of 933 
hp engines and  
four Gas 
producers 
consisting of 
large metal 
cones,  built in 
Melbourne by 
Major Furnace 
and Combustion 
Pty Ltd. 
specifically for 
the Longreach 
Powerhouse. 
They convert 
coal from Blair 
Athol into gas 
by using 
intense heat of 
around 1,400 degrees C.  
 The cooling pond for the power station was also  the local  swimming pool, complete with steps. I spoke to a 
member of the men’s shed who told me he did swim in it, but you had to wait  3 days for it to cool off after it was 
filled from the bore. Of course in this part of Qld bore water that comes to the surface is very hot . 
    When the powerhouse was decommissioned, luckily it was saved from demolition, it is well worth a visit 
especially since there are also many displays depicting local life and the  changes the introduction of electricity  
brought to the district.  
   There is a sign saying they hope to get one gas engine running again.  It would be something to see  but it would 
be a real challenge.     

The Social Life section has a number of displays 
showing how electricity changed things around the 
home.  
   Ps We have been camped in Kakadu, and are now 
heading off through Litchfield NP to Darwin. We will 
come home when you open the gate again.   
     Keep things running,          Bill  


