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 South African Garratt at Puff Rail 
                The badge from their engine  

Also in this Issue 
 
 
     - Around the Club  
 
     - Getting Ready for 
 our Rally  
 
     - Condensing Steam 
   
             Lyttelton condensor   
         seawater cooling pump  

Worlds first Garratt  K1 made for  Tasmanian Government  
in 1909 . (Big pic works photo .) 
 Bought back by  manufacturer Bayer Peacock in 1947 .  
Sold to Ffestiniog Railway 1966  Restored 2004 
Ffrestiniog   insert photo  
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  The recent recommissioning of Beyer Garratt NG129 by Puffing Billy 
Railway marks the completion of a long restoration process and provides a welcome 
boost to their locomotive fleet. 
                     By Avi Kulatunge and Peter Lynch     Photos Avi Kulatumge and Tony Zaia 
 
 NG129 is an articulated Garratt 2-6-2 +2-6-2  narrow gauge steam locomotive  of the NG/G16 class built by Beyer 
Peacock & Co of Manchester in 1951.  The Garratt design divides this 15 metre long locomotive into three sections, enabling it 
to negotiate sharper curves that a conventional rigid frame loco. The boiler and cab are supported by front and rear bogies, 
each of which has its own wheels and driving cylinders.  A large water tank is mounted above the front wheels and a coal 
bunker on the rear section to distribute weight evenly.   
 
The Garratt locomotive design was devised by the British engineer Herbert Garratt during the early 1900s and patented by him 
in 1907, However Garratt died in 1913 and further development was carried out by Beyer, Peacock and Company, which 
acquired rights to the patent. The Beyer Garratt type was used throughout the world on both narrow and full sized railways. It 
minimised track wear, rode well, accommodated a large boiler and firebox, normally doing the work of two conventional 
engines. 

 
The Puffing Billy Railway was originally operated by smaller NA 

class locomotives but these are limited to hauling 8 to 10 carriages because of 
steep grades and tight curves.  

    NG 129 and the existing 
Garratt locomotive G42 are 
capable of pulling up to 16 
carriages, reducing the need 
for double heading at busy 
times.  
 
Puffing Billy's South African 
Garrett now regauged from 2 
foot to 2 foot 6 inches  

NG 129 leaving Menzies Creek  

129 Running Tender first out of Emerald  
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“Bending the rules – articulated steam 
locomotives” 
 

Various designs have been tried over the years to overcome the 
limitations of large rigid framed locomotives.  The most 
common are as follows; 
 

Garratt 
 
 
 
 
 Garratt locomotives have powered front and rear bogies, which 
support the boiler and cab section on swivel points.  A key advantage 
of this design is that the boiler / firebox are not restrained by the 
driving wheels and can be made wider. 
 

Mallet 
 
 
 
 
 
  The Compound Mallet is a rigid locomotive where the rear driving 
wheels are fixed to the frame and powered by conventional high-
pressure steam cylinders.  The front driving wheels and cylinders are 
on a swivelling bogie, operating on low-pressure steam already used 
once by the rear cylinders. Mallet locomotives were widely used in the 
USA and included the massive 4-8+8-4  “Big Boys” operated by the 
Union Pacific Railroad weighing in at over 500 tonnes. 
 

Meyer  
 
 
 
 
 
I n the Meyer design both front and rear bogies swivel and include 
their own driving cylinders. As with most articulated steam 
locomotives, maintaining steam tight connections between main body 
and swivelling bogies was difficult. 
 
Fairlie –    
 
 
 
 
 
   The Double Fairlie 
( as shown) has two swivelling bogies complete with their own steam 
cylinders. Using two boilers and a single cab gave it the ability to 
operate fully in both directions, without the need for a turntable the 
end of the line. The Fairlie had all its weight on the driving wheels but 
crew space was limited. 
 

Gear driven types  
 
 
 
 
 
– These locomotives placed the steam cylinders on the main body with 
power taken to swivelling bogies via shafts or chains.   The Shay 
design ( as shown) was popular on low speed logging railways. 

Garratt locomotives were highly successful in South Africa 
and hauled big loads over an extensive network of 2-foot 
gauge lines. By 1980 most of these had been closed or 
converted to ‘Cape gauge’  (3’ 6’’) rendering many 
locomotives and rolling stock surplus.  
 
Two of these locomotives, NG129 and NG127 were 
purchased and shipped to Australia in the late 1990s.  
NG129 was judged to be in better condition and restoration 
of it commenced using NG127 as a source of parts. The 
process was long and difficult; requiring regauging to 2’6”, 
a new boiler, wider buffer beams, Westinghouse air brakes 
and numerous other modifications, mostly carried out by 
Puffing Billy workshop staff at Belgrave.    
 

NG129 emerged from the workshops in late 2019 and is 
now in regular service on the Puffing Billy line. It can 
usually be seen between Belgrave and Lakeside, often in 
company with one of the iconic NA class, which takes a 
smaller train on to Gembrook.  Timetables are on the 
Puffing Billy website -   https://puffingbilly.com.au/buy-
tickets/ 

Footplate View of  restored G129 
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Most of South Africa’s 2 foot gauge  railways have now been closed or converted to 3’6” gauge, Sandstone Estates near 
Lesotho still operates a private network and hosts major heritage events attracting enthusiasts from around the world. 

 
  With the demise of the commercial narrow gauge  lines in SA Sandstone has 
saved a large number of original locomotives,  rolling stock ,  rails and sleepers 
and set up 30 km of track. With now over 
20 locos in steam it is the biggest 2 foot 
gauge railway in the world.    
 Something not to be missed.! 
      
Foot plate views from  Sandstone’s double 
headed Garratts going over the Summit. 

Looking back at NG 113  
 
   Forward  from NG 153  
 

These locos have swing out seats which 
perch the crew in mid air. While you would 
not want to fall off  it has a number of 
advantages with the narrow cabs. It gets 
you out of the searing heat from the fire 
box , gives some sort of forward view and 
gets you out of the way of the fireman who 
needs to furiously shovel as fast as he can 
on steep pinches. 

Warwick Photo 

General Guidelines for having a Safe and Enjoyable 2020 Rally  
  The following is based on  Exhibitors Safety Guidelines composed by to our Safety Committee in consideration  of NHMA 
practices. All involved in the Rally are asked to read the full document available at Ticket Office and  sign in desk.  Here are just a few 
points :- 
Safety Issues 
   -  Safety Officers directions be complied with  is a condition of entry .   
Operating Engines  
 - To be behind Safety Fences    - Not to be left running unattended     - Spacing min 1.0 m apart and 1.5 m from fence 
 Machinery Compounds  
 -  Barriers to be of the appropriate standard    -  General public  not allowed in while machines operating 
 -  All operating equipment to be  separated from the public   -  Fire extinguishers on hand -  Fuel stored safely  
Steam Plant  
     - Boilers need current tickets     - Operators be ticketed or under ticketed supervision  
Moving Vehicles 
      - Keep to a minimum in public areas   - Walking speed only around public     - Drive with passengers care in mind  
Passengers  
     -  Remain seated when in motion and keep hands inside   -  Numbers not to exceed  seat capacity  generally no passengers on tractors 
Members and Exhibitors Cars 
  -  All modern cars to be off the Rally ground between 10 am and 4 pm to :- 
Fire Hazard  
      -  Adjust the range of activities to suit conditions 

S S     S S     S S    SS      S S    S S     S S    S S     S S     SS 
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White Steam Car Burner 
     Chris Wedgewood of GMA Engineering Isle of Man has 
just sent in these pictures of our new White steam car burner. 

It still needs crimping on to the new burner pan to make an 
assembly ready to use. 
The new burner pan pressing with the mixture distribution 
vanes built in.  
  Readers might remember we took the opportunity to order a 
burner even though we were not ready for it as a batch of 10 
was a being made with no guarantee there would be any 
more ,  Just as well as we were assigned No 9 and  now I hear 
a whisper 2 White owners from Australia are now very 
interested in new burners. Believe it or not one lives just 
around the corner from me ! 

Lyttelton Condenser 
    The steaming of the Lyttelton engine is sure to be a major 
hit at our rally and there is sure to be  requests to run it a 
number of times through out the day .Trouble is the great 
volume of steam from the exhaust rises up  forming an 
inversion layer  of water vapour under the roof which then 
condenses wetting the people and other engines in the shed.  

 To overcome this the plan is to install the ships condenser  
and plumb it up so the steam gets condensed back to water. 
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This has led to discussions in the tea room just how much heat 
do you have to take out of steam to turn it back to water.  
Opinion varied with some thinking it is very little while those 
familiar with ships think it is quite a lot judging from the size 
of their condenser sea  water  circulated pump . The answer 
lies in the Engineers  “Steam Table “  from the old days . 
The amount of heat added to make steam in a boiler is 
represented by area under line B—2 in the diagram shown 
below. On the other hand the amount that has to be taken out 
to turn it back to water is the area under line 3—4 which ,  
looks like it could be a similar amount  when considering  

Absolute Zero ( - 273 deg C ) as the base temperature  
  Further  internet research turned up the following chart that 
shows the Latent heat of evaporation and condensation are 
equal for a given temperature but it also shows this gets less at 
high temperatures until it is nothing at the Critical temperature 
of 374 deg C 
Checking  typical values for the Lyttelton Latent heat to boil 

water at  50 psi  148deg C  is 2100 kJ/kg . To condense it at 
atmospheric pressure ( no vacuum in our condenser ) 100 deg 

C is 2260 kJ/kg .  
So you have to take out slightly more heat to condense steam 
at low pressure than it takes to boil it at higher pressure. At 
first this might look like something for nothing but remember 
to do the boiling you first have to make the heat. That said it 
will be interesting to see just how it gets on. 
 RALLY PREPERATION 
   Steam Hammer Foundation 
      The Blacksmiths have been very busy preparing the 
foundations for our gigantic steam hammer in an effort to have 
the concrete in and  it erected for the rally. An impressive 
machine  but unfortunately it has a cracked base and the anvil 
is missing  but never the less will be an  attention grabbing  
static display drawing attention to our wonderful Blacksmith 

shop .   
 The formwork 
ready for the concrete 
with the base waiting 
alongside.  
 
See over page for 
latest developments  

Evaporate 
Condense 

Critical 
Point 
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New Locomotive 
      Peter Lynch reports Good progress 
has been made on fabrication by Phil , 
Warwick and Brad . The locomotive is 
now sitting on temporary bogeys to 
allow it to be displayed as work in 
progress at our rally.  Geoff is working 
on bodywork and a frame to support 
the radiator , fuel tank and oilcooler 
that will also be in place for the rally. 
    The engine is sitting in position on a 
rubber mounted sub frame while the variable displacement hydraulic 
pump will be directly  attached to the engine through a cast bellhousing. 
  Outsourced bogey construction is underway but has not been completed 
because of changes to hydraulic system specifications. 
   Review by a hydraulic engineers have revealed the motors we were 
intending to use are  unsuitable in an overrun condition and alternative 
parts are being specified . The effect on cost  is being established as the 
originals were existing parts. 
 
Scrap Metal  
  A bin has been got in and all the scrap near the turntable disposed of  
and this area tidied up for the rally . All just by a few of the regular hard 
working members. Please do not put anymore stuff here— instead straight 
into the dumpster as extra ones have been ordered for the rally.  

 

Cooling for Will’s Mirrlees 
    Will and his father Dennis ( now a member )  have been 
busy arranging a water tank and plumbing for Wills big 
engine on the Arena. Now with cooling they have been able 
to run it for extended times allowing a bit of tweaking which 
now has it much happier. I am sure it will be a great attraction 
rumbling away outside.  

Steam Hammer Foundation Update 
  Saturday saw the regulars drop what they were doing and pitch in 
with the arrival of the concrete truck at 11:45  to pour the steam 

hammer block.  
 At  nearly  2 1/2  cubic metre it is not going anywhere 
especially if it is not working. 
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Rally Handout  - Schedule and Layout 


