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Pistons 

One of the 
four 9 inch 
pistons left in 
the Diesel 
section  

 Some big piston turned up at the club the other day after it was mentioned that some 
had been found and that they might make an interesting display. 
  Anyway they caught Phil and Warwick’s attention being 
quite unconventional which immediately raised the 
question what are they out of  and how did they work? 

 Looking into the piston showed 
the top end of the rod had no eye rather the 

large pin was secured directly to the rod by 2 bolts .    
 

An internet pic of a similar conrod showed that was the 
way it was meant to be.  
 Most intriguing. 
 

Looking down 
into another 
piston it was just a 
shell , completely empty 
except for elaborate fins 
on the underside of the 

crown obviously for cooling . No 
sign of provision for a gudgeon 
pin.      How did it work ? 
 

Turning over another 
piston showed a hole in the 

crown , obviously a dropped 
valve  At least we knew what 
stopped the engine. 

  First thing that struck us was the 
connecting rod with no obvious   
bottom end bearing  .  Was it broken 
or had some thing been  cut off ?   
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   Noticing some embossing on the connecting rod after cleaning up EDM could 
just be made out.   
 The clue we had been looking for , Warwick recognized it as Electo Motive Division the 
diesel loco arm of GM before they went broke . At one time nearly ½ the big locos in the 
world ran 2 stroke blown GM Diesels.   . 
       Now it was starting to make sense .  On a 2 stroke Diesel the connecting rod is always in 
compression  since they fire every revolution there is no downward pull on the piston as you 
get on a 4 stroke petrol engine so they do not 
have to be strong in tension.   Phil was not 
convinced so I dug into it a bit more and found 
a diagram of what holds it all together.  

  How it goes together is shown in these illustration for the EMD 567 C  
engine . The piston pin threads through a forged steel carrier that fits 
inside the piston and is retained there by  means of a snap ring at the 
bottom . This carrier makes contact with the underside of the piston  making a 
direct path for the combustion  forces to be transferred to the gudgeon pin. Since 
this is bolted directly to the top of the conrod the entire top surface of the pin 
forms a bearing with the carrier giving twice the area available compared to a 
conventional arrangement .  The other advantage is the piston itself is free to rate 

minimizing the 
wear.   
 
 Now to the big 
end. Being Vee 

engines 
there are 2 

connecting rods 
on each 
crankpin .   These are of the blade and fork design . One big 
split bearing covers the full length of the journal and the narrow 
( blade )  conrod rides on the outside of this bearing . Covering  
both is the forked rod which holds the blade rod in place . A “ 
basket “ then encircles the  pair of rods holding the lower 
bearing in place  . 

Worms eye view from under the engine showing how    
the connecting rods of a pair of cylinders are 
arranged to share the same crankshaft bearing yet the blade 
one can shuffle back and forth as the angle changes. .  
 

The attraction of this design is that it gives an engine as short a 
length as possible as both rods share the one bearing  while at the 
same time having a large diameter crankpin while still allowing 

the connecting rods to be removed through the bore 
simplifying maintenance.  This arrangement obviously was 
successful and was used in the EMD 567, 645, & 710  range 
of engines in production from 1938 until  1990 with spares 
with many still in service and spares still available   
         16 V– 567 C   EMD  engine photographed at Steam 

Town Pennsylvania USA by Warwick .  
    As with all these engine the first number is the 
number of cylinders and the next the displacement of each 
piston in cubic inches. 567 Cu in  =  9,310 cc 
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What was the Engine Used For ?  
Designed in 1935  by General Motors  specifically for its diesel electric 
locomotives it was very innovative in its day  being a 45 degree Vee layout 
available in 8 , 12  & 16 cylinders for a compact powerful engine. Advance 
features included  a welded crankcase frabricated from steel plate and 
forgings , 2 stroke operation with 4 exhaust valves per cylinder and twin Roots 
blowers providing scavenge air to ports in the sides of the cylinder liners. 
Injectors were of the unit type with  individual pump and nozzle for each 
cylinder. Maintanance is vey simple as each individual cylinder complete with  
water jacket , cylinder head 
valves ,  piston and connecting 
rod can be unbolted and lifted 
out as a unit without disturbing 
the  high mounted single ohc for 
each bank.  
Removing a Power 
Assembly  at  a scheduled 
overhaul which could be as 
infrequent as every 28,000 hrs .  
 

Our Bits maybe somone can 
shed some light on where they 

come from but the engines were primarily intended for locomotive  with some 
use in boats 
and 
generattors. 
      They powered the Victorian Railways first mainline 
diesels the B class introduced in 1953 and used for both 
passenger and freight. Based on the successful General 
Motors USA  locomotive range from their Electro Motive 
Division .  
   

Made in Sydney by Clyde Engineering prompted by foreign exchange 
restrictions and to suit Australisan conditions such as gauge and axle 
loadings. Versions of these engines were used in many  new big  
Australian Diesel locos bulit up to 1987 and rebuilds up into the mid 
2000’s with a number of rebuilds still in service now in the hands of 
private companies.  
So the pistons are proberly from a  VR loco engine .  It would be nice 
to think it could have been a P class  such as the little Dinkum Diesel 
we are buliding . To put things in perspective it would be a bit of fun 
to display the pistons beside this loco as just 1 of the 9 inch 9,310 cc 
pistons is equal to 13 whole 720 cc 3 cylinder Kuboto engines !   
Warwick Bryce   Acknowledgement most images from the internet.  

B Class Specifications   
Builder  Clyde Engineering Granville 

Model  EMD  ML2  

Maximum speed  133 km/h (83 mph)  

Power output  1,120 kW (1,500 hp)  

Tractive Effort  Starting: 267 kN (60,000 lbf)  

Prime Mover V 16 Diesel engine 

Engine type  EMD 16—567 BC  or 645 E 

Displacement  9072 cub in    149 litre 

Generator EMD D12 

Traction Motor  EMD D27 

Number Preserved 7 
S S     S S     S S    SS      S S    SS      S S    S S    SS      S S     

FOR SALE  Pressure Washer .  
    This unit has a low speed pump (gear reduction drive)  with ceramic pistons, 
!3 HP diesel electric start, professional wand with bypass, and 15mtr hose 
 Run for only 3hours.& did the job.  Serious piece of kit. 
Now surplus to requirement; cost $2000.00 a year ago.  I would like $1400.00 + 
gst for it, and can provide tax invoice if required. 
The agents are in Melbourne, and are a great company to deal with.   
    Contact Andrew  9885 3342 
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Franklyn Flyer 
August 2021 Update 

Well, here we are again in yet another lockdown, just one of the many we have had since my last episode.  Even 
though Covid created some disruption, most of my personal down time has been related to health issues. 
Even the workshop equipment decided to have a dummy spit with the digital readout on one of the milling machines 
finally packing in.  This is the time when its great to have things like the internet, we can purchase all manner of 
things and they get delivered.  The only real downside to all of this lockdown stuff, is Frank my able assistant and 
mentor is not able to visit, which has been something of a setback considering we had stepped up to two days a 
week and really steaming along. 
The main focus this month is the Expansion Link and its mounting arrangement.  This has been quite an evolution in 
design with the first design scrapped, including some parts already produced, in favour of what we hope is a much 
better and straight forward system.  So please follow me in the quest for the best outcomes, including all of the 
twists and turns in the design process for our Franklyn Flyer, in the hope it will fly once more. 

 

 
Then it was a case of visit the scrap (recycling bin) and start again.  In the quest for good design, it 
never pays to fear the prospect of starting again, at first it may appear costly however can be 
cheaper in the longer term.  Fortunately, my scrap bin and other supplies provided  

 
  

To the left is shown two of the original mountings from one 
side of the frame which supported the original expansion 
link.  Unfortunately, they had become a little bent and with 
very oversized mounting holes and worn bushings, no way 
could be found to reclaim these items and give the results 
we were after.  However, because of the way these 
mountings were made back in the 50s, both welded and 
finished using a Shaping machine, they should be kept and 
made into a display of the ways things were made. 

 
  

To the left is one design to convert the whole 
expansion link, to become an integrated unit, 
making it easy to assemble and fit to the loco. 
(I apologise for the quality of the drawing, as 
stated before I am not a Draughtsman and still 
have my L plates on) Although I have designed 
welded fabrications in the past, I was not happy 
with this bracket for a number of reasons.  First 
was the control of distortion during welding, then 
came the issue of stress relieving (normalising) 
after welding, as I did not want to have lots of 
sophisticated set ups to machine it.  Even 
though quite a few parts had been made the 
final decision came when the Boss said he was 
not happy using ball races within the expansion 
link due to the danger of brinelling on a single 
point contact. 
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enough metal to start again, because of Covid we have limitations on where we can go.  So, for the next version see 
below. 

 
 

 
Then came the adventures in making Slipper bearings, the little bearing doovers that slide up and down in the 
Banana shaped thingies.  This was going to be a quick and slick job one thought, part off some bronze, mark out 
from a pre made template, a few strokes from a file and all done.  Not so, my efforts on the band saw were not so 
good and abilities to file to a line have diminished over the years along with eyesight. 

 
  

See left 
This should be the final design for the mounting of 
the expansion links to the frame. 
Instead of using two brackets or a weldment unit to 
support the expansion link this design is all screwed 
together and of single sided construction to make 
fitting and aligning straight forward. 

 
Another view of the system 

 

The Basic Bracket Assembly just a plate screwed to an 
angle bracket machined square. 

              
The Drawing involved in the making, note the two large 
holes to the left are purely for decoration they have no useful 
purpose. 
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Then the Boss said there has got to be a better 
way we should be able to machine these things as 
they are only small.  So back to the think tank 
hoping for a light bulb moment, and back to the 
drawing board in the hope of creating some 
uniformity and logic.  Apart from the radius there is 
always the issue of holding and locating such 
small parts, hence the tooling holes as shown in 
the part drawing shown on the left. 
Now I knew there was a good reason for watching 
some videos on U Tube when too tired to 
concentrate on much else, this can be seen in the 
next picture. 

 
  

The picture on the left shows the 
use of a sacrificial fixture plate 
made from scraps of Aluminium 
(living in my scrap box for over 
40years) in lock down, could not go 
out to buy anything.  The plate was 
dusted off with a fly cutter then 
drilled and tapped as required 
without removing from the mill.  
This was used to remove all the 
surplus metal in preparation for final 
machining.  This method may seam 
long winded but actually quicker 
and safer than using the band saw. 
  

 

The picture to the left shows yet 
another sacrificial mounting fixture, 
machined and drilled in situ, to hold 
the parts for radius milling.  Note 
the miniature finger clamps, made 
for the purpose of holding the 
slipper bearings. 
Also note the Aluminium mounting 
fixture is attached to what I will 
describe as a trammel bar.  The 
rotary table is only used to drive the 
Trammel bar backwards and 
forwards, as the actual radius is 
created by the length of the bar and 
its separate pivot point as shown in 
the next picture. 
  



608 Sept  2021                                Steam Supreme 8 

 In finishing this submission, I would like to wish everyone a safe time during this latest lockdown 
and the times we are facing. 
If anyone is feeling low or lost at this time, please feel free to give me a ring for a natter, it can be on this 
topic or any other I’m here 24\7 as I look forward to a diversion, my phone number is in lots of previous 
magazines. 
Cheers     Ray Bedford 

 
  

This picture shows the Trammel 
bar located on its swivel point 
fixed to the table of the machine 
to right of picture.  The centre of 
the radius is shown by the 
locating dowel in the centre of 
the part.  The control of the 
operation is then achieved by a 
close-fitting bearing arrangement 
fitted to the rotary table and 
running in the slot provided in 
the bar 
  

Fortunately, the new digital readout system did not let me down 
and well worth all of the time spent fitting and aligning it. 

 

Shown is the finished slipper 
bearing, a long trek for such a 
small part, however we have 
made some spares, so maybe 
we don’t have to make more for 
a long time. 

.  

Just a few sample parts made but not mentioned apart from the 
mounting bracket LtoR the Mounting boss and bush, The 
mounting spindle\flange, with thrust washer, Outer thrust washer, 
Retaining Cap. 

 

Note.-.how well the new 
machined slipper bearings fit into 
the Expansion Link. 
Note.-. the speckles are not rust 
it is grease combined with my 
poor photography skills. 

 



608 Sept  2021                                Steam Supreme 9 

Left  Captain E. H. James .        Above  His train emeging from hybernation 
in a Baldwyn backyard shortly before being donated to MSTEC  in 2002 

The  Captain  and  his  Train  

   The recent discussions about our club’s role in preserving artefacts, not simply 
because they are old but  just as importantly because of what they represent, 
brought up the subject of the “Captains Train”. Many members probably have not 
given this scruffy brown locomotive on the bench in the train shed a second glance 
so will be surprised about it’s connection to the early day of Australia that we are 
only just beginning to appreciate. 

   Our “Guide to the National Steam Centre”  simply states  “Tender steam locomotive AA440 was built at home over 3 years 
by Captain E.H. James  and was operated at the 20 th Century Exhibition held in 1938 . James ran the locomotive at his home 
near Beaumaris Hotel . After he died ( in 1960 ) the train was shifted to the home of his business partner , Alan Mason in 
Balwyn road Canterbury . It has not been operated for a very long time and requires a new ( water tube ) boiler. In Nov 2002 
his grandson Chris Mason donated the train to MSTEC” acknowledgement Rohan Lamb. 
      All very good but the interesting bit is who was Captain James and what role did he play in shaping Australia's history ? It 
is only now coming out thanks to Rob Worland's research. 
 

    For starters most older readers will remember that fabulous hobby shop at 216  Swanson street Melbourne which become a 
popular destination for both children and adults alike on trips into the city .  For  us country kids on our annual visits from the 
bush it was easily found  because of the little man in the window next door who tapped on the glass with his cane as you went 
past  -  yes. The Model Dockyard.  It was founded by Captain James and a friend about 1932 quickly becoming something of 

a Melbourne institution. The shop sold both complete models, 
modelmaker's lathes and other tools, kits, castings for models and blueprint 
plans and books on every 
subject , Then there was the 
shelves behind glass full of HO 
model brass locos, Us kids 
thought they were incredibly 
expensive toys but on reflection 
were collectors display pieces 
still sort after today.   Collectors 
Brass Puffing Billy from the 
Model Dockyard note from the box they also had a US distributor . Seen 
on an internet flea buy site at around $ 700 . 
It is not known  much of the models and supplies were  made by the Model 
Dockyard but information suggests material and kits were definitely 
sourced locally and overseas.   

The Argus May 1934  - Trove  
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 Specialities of course included model boats of all kinds - ranging 
from fully-rigged sailing vessels to live steam powered ocean liners 
and even model IC engine kits you built yourself for model speed 
boats. 
 A   K D Special model boat engine built by Warwick 
from an old stock Model Dockyard kit.  
    There is no doubt that  Captain James and his successors at the 
Model Dockyard played a pivotal role in establishing the hobby scene 
and  kindling interest in engineering in future generations. It also was 
a meeting place where like minded enthusiast could network which 
played a major part in influencing the movement for preservation of 
engineering heritage.  Influential in the field of rail and particularly 
tramways was the last proprietor Peter Watson Duckett . Over his life 
he amassed a huge collection of material which after his retirement 
and winding up of the Model Dockyard  in 1984  is now held in trust 
thanks to the State Government  
 

 Now back to the Captain . I always assumed he was a sea Captain given the name of his shop,  not helped by some on the 
internet referring to him as “Skipper “ James.  Not so ! It was his military rank so here leads the other fascinating part of the 
story.  
 

    Earnest Homewood James was born in Richmond Vic in 1879 son of a prominent Education dept  Public servant. He 
demonstrated a passion for motorized  transport or all types at an early age. He and his  
friends took a strong interest in the construction of Australia's first successful steam 
car by Herbert Thompson of Armidale Vic in the late 1890’s and could be often found 
at the works.  
 At 18 he built with his brother one of the first steam driven launches on the 
Yarra. One can speculate in collaboration with Thompson who made small engines 
and boilers. Hayden Sharp has one of his engines on display in shed 6 . Incidenty  
James  & Thompson went on to be Victorian distributor for White Steam cars like the 
one we have at the National Steam Center! Its early background has still to be 
discovered .    
 James’s Military Career began when he joined Cadets in 1897 leading on to 
the Australian Military Forces in 1903. By 1914 the Electoral roll records  his 
occupation, at Riversdale Rd Hawthorn, as an Engineer conducting investigations in gas 
heating and lighting and motor vehicles including military applications. 

       On the outbreak of The Great War in 
Aug 1914 James was one of a small group of 
well connected motoring enthusiasts who 
began promoting the potential of cars as a 
weapon of war. They launched a scheme to 
built Armoured Cars and form a volunteer 
group to deploy them overseas  Nothing like 
it had been done before in Australia and 
much had to be learned and many problems 
overcome not least of all powerful chassis 
were required and bullet resistant plate 
needed to be found.  He eventually gained 

approval for design and construction of 2 armoured vehicles a 
tender and a motorcycle  Fortunately 3 well to do members of 
the team , Messer Young of Horsham , Cornwall of Coburg 

and Green of Melbourne donated the chassis and powertrains of their luxury cars for the project. Much of the construction was 
to be carried out at the Vulcan Iron Works South Melbourne with financial and engineering support from other concerns 
including Thompson. As a result he was transferred from the Reserves to the Citizens Military Force  and  made a Lieutenant 
to oversee the construction of the vehicles. Eventually suitable bullet proof plate was got hold  through Robsons Bros allowing 
James’s team to develop a design to give protection to occupants and  vital parts of the engine which included louvers for the 
radiator. Doubled up plates for extra protection was used on a revolving turret in which was mounted a Colt automatic gun  
     By the middle of 1916 , with the cars completed and live firing tests passed , he was appointed Commander of the 1st 
Australian  Armoured Car section and transferred to the Australian Imperial Forces allowing him to be sent overseas. The 
team and their vehicles eventually arrived in Egypt after encountering dreadful weather . They served for 4 months with the 
with British Armoured car Batteries in operations against the Senussi tribesmen.  

Earnest James at the wheel of a 
very early motor. 

The Vehicles of the 1st Armoured Car Section at Royal 
Park Melb mid 1916 . Two years work by James and his 
motoring enthausiast ( Harkin ATM.JCP.HH.001 ) 
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   By the end of the year  James received orders his section was to 
be redesignated the 1 st Australian Light Car Patrol and he was to 
hand over his home made vehicles and be re equipped with T 
model Fords while being promoted to Captain in charge. 
It seems the success of armoured cars depends very much on 
conditions and in places like the desert with soft surfaces and men 
on horseback light cars equipped with Lewis guns can rush in and 
are considered more effective despite not having armour . Heavy 
Armoured cars like Rolls Royces with their Vicker machine guns 
that are slower and must stick to hard ground are less effective 
under theses conditions.  
      For his services he was awarded  the  Royal Victory Order  
and a Military Cross for the courage and resourfullness in the way 
he deployed the light cars in the Western desert.  
   On his return to Melbourne in 1920 Captain James continuing 
his Military career with the CMF until 1942. During WW2 he  
wrote an extended letter to the Army outlining the tactical use of 
armoured cars which is now held by the Puckapunyal tank 
Museum. 
    He always remained a passionate supporter for Australia’s 
Automotive Future including advocating use of busses to ease 
congestion on Melbourne roads ( What is new ? ) 
  Around 1930 he established the Model Dock Yard  hobby shop  
with a friend . While running his shop he  went on to foster 
several model clubs and was a  revered maker of scale models . Which of course includes Our Little Train ( now 
painted  brown) .       The  Captains 440 locomotive and Tender  at Canterbury May 1999 still painted black . 

Unfortunately due to lockdown I cannot 
get a photo as it is currently displayed 
along with it’s carriages in pavilion 11 at 
the National Steam Museum. 
       Now we know its provenance we 
can see what this rather scruffy looking  
home made train  really represents. It is 
the passion  of a man  for all things 
mechanical  who over his life played a 
major role in shaping  the face  of  
motorized transport in Australia  and to 
some extent the world. Spanning from 
involvement with the very first  

Australian built car,  steam launches on the river, development and deployment of the first Australian armoured cars for the 
Western  desert and a long history of encouraging and mentoring a network of like minded others through his Hobby shop The 
Model Dockyard.  
     What of the Future for his little train ? So far it has had a couple of narrow escapes. On arriving at MSTEC  it languished 
in the back of the railway shed  out of sight on the ground under piles of junk until Ray Bedford and others put up some 
balustrading and set it up, along with it’s carriages, on a line of benches so it could at least be seen by museum visitors.  More 
recently a member , no longer with us,  was not sure what our museum was all about so thought it should be gaily painted up 
like a liquorice All Sorts because “that is what little children like to see”. The least we should do is clean it up and remove the 
clutter that periodically accumulates on it and put up a sign giving it’s background so visitors can appreciate it’s significance. 
Some preservation work particularly to the carriages and getting the brown off the engine would certainly not go astray . The 
urge to restore it or make it better than new must certainly be resisted as it takes away it’s history . As for getting it to go it 
would be nice to be able to display it in steam on special occassions but as for giving rides etc it is far too delicate and precious 
to risk that.            Warwick Bryce      Acknowledgement   Rob Worland , Rohan Lamb  
      Reference  Pioneers of Australian Armour  F.A. Finlayson  M.K. Cecil made available by Rob Worland.  The Interweb. Trove 

A smiling Captain James in typical officiers working 
dress in the desert with his 1917 T model Ford  

WANTED    Small vertical steam engine about 1 m high  also a suitable 
boiler etc to set up a display on a trailer.     Call Darryl   03 9796 3281 
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