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BREAKAWAY AT copY piT
In the early hours of February 28th, 1902 a Rose Grove to Wakefield goods train was 
involved in a hair raising chase from Copy Pit to Todmorden which ended in disaster - but 
could have been worse. ROGER MELLOR has the full story . . .

in the late afternoon of Thursday 
February 27th 1902, driver 

William Smith, fireman Joseph 
Lockwood and goods guard William 
Severn reported for duty at 
Wakefield. They were to work the 
5.45pm Wakefield to Rose Grove 
goods returning with the 11.5pm 
from Rose Grove to Wakefield.

The outward journey was 
uneventful arriving at Rose Grove 
at 10.40pm. After disposing of the 
train the crew had about one and a 
half hour's layover although driver 
Smith remained on the footplate 

of his 1895 built Aspinall 0-6-0 
tender engine. 

It was a very dark, hazy night 
and the rails were greasy as the 
engine was coupled to the return 
train which consisted of 22 loaded 
waggons, 31 empties and a 10-ton 
break van (L&Y spellings Ed.), a total 
of about 386 tons and a typical 
load for this working. It left Rose 
Grove at 12.55am taking on a 
banking engine for the long 1 in 67 
climb to Copy Pit summit. Having 
detached the banker driver Smith 
slowly drew his train over the 

summit and brought it to a stand 
at 1.15am. Guard Severn then 
pinned down the brakes on the 
five waggons in front of his van, 
four of which had (brake) blocks 
on two wheels and one with a 
block on only one wheel. Driver 
Smith pinned down the brakes of 
the first four waggons behind the 
engine (see separate panel on p.26 
for Working Timetable Appendix 
instructions on descending inclines).

On a signal from the guard, 
Smith started the train very 
slowly without steam as fireman 

Lockwood released the handbrake 
on the tender, the guard gently 
applying the brake in the van until 
it was just rubbing. The falling 
gradient over the 1 mile 394 yards 
from Copy Pit to Portsmouth 
varies between 1 in 68 and 
1 in 123. Despite the gradient, 
the pinned down brakes kept the 
coupling under tension and at some 
point between the two places, the 
rear coupling of the third wagon 
fractured and the train divided - 
but neither the guard nor footplate 
crew were as yet aware of the 
problem.

Signalman William Crabtree was 
on duty at Portsmouth Station 
box and had received an 'Is line 
clear?' request from Copy Pit box 
at 1.7am. This was followed by 

'Train entering section' at 1.15am. 
When the engine passed his box 
at 1.24am Crabtree saw that it had 
only three or four wagons behind 
it and immediately sent a 'Train 
divided' signal to Stansfield Hall 
(the next box manned overnight). 
He then telephoned a circuit call 
'Train divided' to Todmorden 
Nos.3 and 4 and Stansfield Hall. 
His next thought was to place fog 
signals on the line but on looking 
out of the window he heard the 
sound of the approaching waggons 
so instead held out a red lamp 
for the guard to see. As the van 
passed guard Severn shouted 
"What's up?" to which Crabtree 
replied "You are broken loose". 
There had been an interval of 
about a minute between the two 

sections and Crabtree estimated 
the speed of both at between 15 
and 20 miles per hour.

In the break van Severn at once 
wound on his brake - gradually to 
avoid a further coupling breakage 
- and held out of the van window 
a green lamp in the hope of being 
seen and keeping the engine going 
ahead and avoiding a collision. 
The speed of the loose section 
of the train was increasing all the 
time and Severn was unable to do 
anything to slow it down.

Stansfield Hall box got the 'Is 
line clear?' message at 1.15am 
and signalman George Brooke 
acknowledged it. The 'Train 
entering section' message came 
at 1.24am and Brooke offered it 
on to Todmorden No.4 box but 

ä Aspinall 0-6-0 tender engine: 
The number of the locomotive involved in the Copy Pit runaway is not known but the BoT report identifies 
it as being built in 1895. Horwich almost always built in Lots of 20 and was busy adding to this class during 
the mid-1890s. The final six of Lot 21, all twenty of Lot 23, all twenty of Lot 24 and the first ten of Lot 25 
were built during 1895, indeed, the final engine built that year was the preserved example, No.1300. All of 
Lot 24 were paired with older Barton Wright tenders, the rest receiving new Aspinall tenders. The loco 
below, No.425, was built in May 1897 but is of the same type and in the condition and livery which was 
still to be seen in 1902, but was being rapidly replaced on these engines by red and white lining. The full 
company name on the tender would follow a couple of years later. LYRS Collection 0509
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Major Edward Druitt RE
Major Druitt was an Inspecting 
Officer of Railways for the 
Board of Trade and conducted 
several inquiries into LYR 
incidents. He was born in 
Wimborne, Dorset in 1859 
and educated at Cheltenham 
College and the Royal Military 
Academy, Woolwich. He 
eventually rose to the rank 
of Lieutenant Colonel. In his 
spare time he was a keen 
amateur cricketer. He died in 
Edinburgh in July 1922.

it did not accept it. Immediately 
afterwards came the 'Train divided' 
message and Brooke telephoned 
Thomas Berry at Todmorden 
No.4 box and said he must give 
the train a clear road. Berry 
said he couldn't as he had all his 
signals off for the Salford to Hull 
Express Goods. Urgent calls were 
made to Todmorden Nos. 2 and 3 
to establish exactly where the 
Salford to Hull train was and by 
a remarkable piece of luck it was 
possible to set Todmorden No.2's 
Back (Down) Distant to danger and 
stop the train.

On the footplate, Driver Smith 
had started to get concerned 
shortly after passing Portsmouth 
when he realised that he could 
not see the lights of the van at 
the rear. He decided to increase 
his speed and ran as fast as he 
dare until he saw that the distant 
signal for Stansfield Hall was on 
as was the Home signal when it 
came into sight. Following the 
heroic efforts of the signalmen to 
stop the Salford to Hull express, 
the Home signal came off as the 
engine approached but by now 
its speed had been considerably 
reduced. A few hundred yards later 
Smith saw that the Home signal 
for Todmorden No.4 was off and 
passed the box at about 10 miles 
per hour accelerating to about 15 
by the time the engine entered 
Millwood Tunnel some 300 yards 
further on. By now the runaway 
portion of the train was doing 

about 50 miles per hour and the 
inevitable collision finally occurred 
in the tunnel entrance.

The engine was knocked clean 
through the tunnel and came to a 
halt with just half of one waggon 
attached to it but remained on the 
rails (see separate panel for full 
list of damaged waggons). Driver 
Smith was unhurt, but fireman 
Lockwood was thrown off the 
engine. Smith went to look for 
him and found him just getting 
to his feet about 15 yards inside 
the tunnel. Despite having cuts 
to his face (other injuries became 
apparent later) Lockwood went 
forward to Eastwood to warn the 
signalman that the line was blocked 
and when he came back he went 
over the top of the tunnel to warn 
Todmorden No.4 and find out what 
had happened to the guard.

Guard Severn had found himself 
lying on the ballast beside his van 
after the collision and made his 
way to Todmorden No.4 box and 
reported to Signalman Berry that 
both lines were blocked, but Berry 
had already sent the 'Obstruction' 
signal and telephoned for the 
station master and the breakdown 
gang. Severn then fainted in the 
box and a doctor was sent for. 
When fireman Lockwood arrived 
some time later he was found to 
have a deep cut on his leg and 
seemed badly hurt. The doctor 
immediately attended to him.

The subsequent Board of Trade 
inquiry was conducted by Major 

Edward Druitt RE and exonerated 
the crew of any responsibility for 
the accident. The cause was clearly 
identified as the end link of the 
rear coupling of the third wagon in 
the train. This was L&Y No.19385 
(which had been loaded with bacon 
and sundries) and the coupling 
was found to be fairly new and 
made of the best 13/8 inch wrought 
iron. The fracture was crystalline 
in appearance rather than the 
normal fibrous texture and this 
was put down to heavy shunting 
operations. Druitt reported that 
it was LYR practice to anneal 
couplings routinely whenever 
wagons were shopped to restore 
the fibrous nature of the metal. 
He also suggested that the damage 
was done at Rose Grove before 
the train left and would probably 
have failed on the ascent to Copy 
Pit had it not been for the banking 
engine at the rear.

All three members of the crew 
returned to work, no doubt 
scarred by their experience. 
Although Druitt, rightly, cleared 
them of any blame, it is interesting 
to compare the WTT Appendix 
instructions on descending 
gradients to what actually occurred 
- as so often happens, custom and 
practice does not follow the rules 
to the letter.

Source:
Board of Trade (Railway Dept.) 
Major Druitt's Report 
March 10th, 1902

Major Edward Druitt

Fireman
Joseph Lockwood

Driver
William Smith

Damaged and broken-up waggons:
The train consisted of  54 waggons: 22 loaded, 31 empty plus a 10T break. 
The weight was estimated as 386 tons. The report details 31 wagons as 
damaged and from the details given it has been possible get some idea of 
the waggon types which made up the train.
The full list of casualties by Company was:

Lancashire & Yorkshire Railway
19385 (2 plank open at least),   
3943 (2 plank open at least), 
23490 (3 plank open at least), 
27431 (6 end planks gone, covered goods?), 
5839 (2 end door planks at least), 
27292 (Dia. 3), 
5389 (high sided open 6 planks at least), 
3914 (4 plank open at least). 
Broken up L&Y Opens 25805, 8120, 3373, 12952, 11357, 1000, 9232,
Broken up L&Y Covered Goods 18030 (Dia. 3)
16 wagons listed.

North Eastern Railway
35952 (4 planks at least),    12893 (4 planks at least), 
91036 (Covered goods),    40120 (4 planks at least), 
60582 (4 planks at least),    96763 (open goods),  
88114 (open goods),     27389 (open goods). 
Broken up Opens 10186. 18853, 61428, Covered 91036
11 wagons listed.

Damaged: Grimethorpe Colliery wagon; Bolton Coal & Cannel Co.;
Burnley Coal Supply Co.; J Delaney, Broken up; Bolton Coal & Lime Co.   
4 wagons listed.

The compensation just on the 15 non-L&Y wagons damaged or written off 
must have been a fairly decent figure. The new build cost of a Diagram 3 
Covered Goods at that period was around £75 on average.

operational notes:
The wording of the official report suggests that 11.5pm Rose Grove to 
Wakefield goods was a regular scheduled working but it has not been 
possible to find it in the Working Timetables for 1896 or 1905 in the 
Society's collection. The 1905 WTT shows an 8.50pm Rose Grove to 
Wakefield Express Goods running Monday to Friday with a Saturday Only 
service on the timings in the report - 11.05pm from Rose Grove, passing 
Hall Royd Junction at 11.50pm - so it is possible the working was operated 
on weekdays on the timings in the BoT report in 1902 and been re-timed 
by 1905. On the night of the accident, for whatever reason, the train did 
not leave Rose Grove until 12.55pm and came to a halt at Copy Pit summit 
some 4 miles and 20 minutes later, at 1.15am. The train on the main line is 
described in the BoT report as a Salford - Hull Express Goods and appears 
in both the 1896 and 1905 WTTs (it was still there in 1920!). It left Salford 
at 10.20pm, made a 30 minute stop at Rochdale, and was timed at Hall 
Royd Junction at 12.21am (1896) or 12.02am (1905), so it too was running 
late. It is also worth mentioning that the East Fork Curve from the Copy 
Pit line onto the main line was less tight in 1902 than it is now, making 
it possible for the wagons to negotiate it at 50mph without derailing. 
Also, no doubt influenced by the 1902 breakaway, a set of sand drags was 
installed in 1905 on the Up (towards Todmorden) line at Cornholme to 
protect the junction and main line from the risk of a further accident.

á A typical LYR freight train around the turn of the 19th century: 
This train is headed by another Aspinall 0-6-0, this one paired with 
an Aspinall tender. The photo is pre-1903 as the loco lamps are in 
the LYR positions before the adoption of the Railway clearing House 
standard. The van behind the tender is an early Diagram 3 with 
low arc roof and wide planks. The rest of the visible stock are open 
waggons, most with tarpaulin sheets over their loads. LYRS Coll. 1426 
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Millwood Tunnel:
The collision occurred about 300 
yards beyond Todmorden No.4 
signal box and in the mouth of 
Millwood Tunnel which was blocked 
by the wreckage. The engine and 3 
attached wagons were doing about 
15mph and the runaway section 
about 50mph at the point of impact.

Todmorden No.4 signal box 
(Hall Royd Junction): 
Guard William Severn and fireman Joseph 
Lockwood were given medical treatment in the box.

portsmouth signal box: 
About 1 mile from Copy Pit 
where brakes were pinned down. 
Signalman noticed train divided 
and notified Stansfield Hall and 
Todmorden boxes at 1.24pm.

Description of the Burnley Branch from 
the BoT report:
Before reaching, the summit at Copy Pit the Up 
line of the Burnley Branch is on a very steep 
rising gradient of 1 in 67 for a distance of over 
a mile. There is a notice board, lettered Goods 
train stop to pin down brakes, just at the summit 
at Copy Pit. From the summit, the line falls very 
sharply commencing about five chains beyond 
Copy Pit Siding signal box, down to Stansfield 
Hall signal box as follows:

•	 Copy	Pit	signal	box	to	Portsmouth	Station		 	
 box, 1 mile, 394 yards, and the gradient varies  
 from 1 in 68 to 1 in 123, falling.
•	 Portsmouth	Station	box	to	Stansfield	Hall	box,		
 2 miles, 1,594 yards, and the gradient varies   
 from 1 in 51 to 1 in 78, falling, except for the  
 last 330 yards, where it is falling 1 in 123 for 
 4 chains, falling I in 550 for 3 chains and rising  
 1 in 587 for 8 chains.
•	 From	Stansfield	Hall	box	to	the	junction	with		
 the main line at Todmorden
 No.4 box, 454 yards, and the gradient varies  
 from 1 in 429 to 1 in 145, falling.
•	 From	Todmorden	No.4	box	to	the	entrance	to		
 Millwood Tunnel is257 yards, and the gradient  
 is 1 in 193, falling.
•	 Millwood	Tunnel	is	225	yards	long,	and	the		 	
 gradient 1 in 193, falling.

Appendix to the Working Timetable - Rules for Descending inclines:
Engine drivers and guards of cattle, goods, mineral, and coal trains must 
have their trains well under control when descending inclines, and, when 
necessary, before entering upon inclines, must stop and pin down a 
sufficient number of waggon brakes. Care must be taken that the brake 
levers are not fastened down so tight as to prevent the wheels from 
revolving. 

A point indicated by a conspicuous notice board, lettered "Goods train 
stop to pin down brakes," will be fixed near the commencement of steep 
inclines (l in 65 or steeper), where all goods and mineral trains must be 
brought to a stand. 

Before starting again the fireman must pin down tightly a few waggon 
brakes nearest the engine. The train must then be drawn slowly on to 
the falling gradient, and while this is being done the guard must continue 
putting down brakes until the whole of the vehicles are on the incline, On 
reaching the bottom the fireman must lift the brakes in the front portion, 
and the guard those in the rear portion, of the train. 

The engine driver must always use steam to pull the whole of the train 
on to the incline, in order to be thoroughly satisfied that a sufficient 
numbert of waggon brakes have been applied, when he must give two short, 
sharp whistles, to indicate that sufficient brake power is in operation. 

The engine and van brakes must in all cases be off when the train 
commences to descend the incline, so that they may be held in reserve, 
and ready for use when required to steady the train down the incline, or to 
stop it if necessary at any point. 

The guard must closely watch the train while descending the incline, and 
must, if necessary assist the driver by every means to keep the train under 
proper control. 

In the case of a train starting on, or picking up waggons from, a siding 
on a steep gradient the fireman must, before starting the train, put down 
sufficient waggon brakes to necessitate the driver using steam to start, and, 
as the train is slowly moving, the guard must continue to put down more 
waggon brakes until the driver intimates by two short, sharp whistles that 
a sufficient number has been put down to require his train to use steam 
down the gradient, the engine and van brakes being off and in reserve as 
directed above.

cornholme signal box: 
Switched out of use overnight. The 
box shown is the 1928 replacement 
for the original 1877 Saxby & Farmer 
box on the same site.

Stansfield Hall signal box: 
Alerted Todmorden Nos.3 & 4 boxes 
to get the Salford to Hull express 
goods stopped to keep the junction 
clear for the runaway.

Todmorden No.3 signal box 
(Todmorden East Junction): 
This box, along with Nos.2 (further 
west) and 4 had set their signals for 
the Salford - Hull express goods 
which was approaching from the west.  

 Burnley Branch location map:

COPY PIT 
SUMMIT
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The Lancashire and Yorkshire 
was unusual in using five 

varieties of superheater on various 
classes of locomotive between 
1899 and 1922, three varieties 
originating from within the 
Company. At least two other types 
of steam drier or superheater 
were tried on Hughes 4-6-0s, one 
in 1909 and one in 1913, but both 
seem to have been experimental, 
and neither seems to have lasted 
more than a couple of years, nor 
been fitted to more than one 
locomotive.

Before discussing the individual 
designs, we will examine the 
purpose and function of a 
superheater and, in particular, the 
problem they were created to solve 
– how to prevent steam condensing 
in the cylinders without doing any 
useful work.

The problem in detail
We have all seen condensation 
from warm moist air forming on a 
cold window. The same problem 
in a much more extreme form 
happens when steam straight 
from a boiler (known as saturated 
steam) is fed into the cylinders of a 
steam engine.

During the 19th Century, as 
locomotive engineers began to 

measure the output and efficiency 
of their locomotives, it became 
clear that a lot of the steam 
admitted to the cylinders was 
unaccounted for. This lost steam 
became known as 'The Missing 
Quantity', and by the 1890s, the 
nature of the problem was clear 
- the condensation of steam on 
cylinder walls during admission, 
which subsequently evaporates to 
exhaust without doing useful work.

The loss of heat from the steam 
into the cylinder metal causes a 
very thin film of water to form on 
the inside surface of the cylinder 
and its end covers, and pressure 
fails to rise. Because steam flow 
is determined by difference in 
pressure, extra steam flows into 
the cylinder to bring the pressure 
in the cylinder close to boiler 
pressure, helping to raise the 
temperature of the cylinders at the 
same time.

When starting from cold, lots 
of water can condense in this way, 
and the presence of water in cold 
cylinders is the reason why it is 
necessary to have cylinder drain 
cocks which allow steam and water 
to be blasted out of the cylinders 
when the locomotive is starting 
on a journey. Without drain 
cocks, the build up of water in the 

cylinders could eventually reach a 
point where the full force behind 
the piston travelling towards the 
cylinder cover was transferred 
through the condensed steam to 
the cylinder cover, forcing it off 
completely.

Even when a locomotive has 
been running for some time and 
is thoroughly warmed up, the 
cylinder metal is always much 
cooler than the incoming steam. 
After the supply of steam to the 
cylinders has been cut off from the 
boiler by the valves, it continues 
to expand (a process known 
as adiabatic expansion), and its 
temperature drops so far that the 
exhaust steam temperature is not 
far above that of boiling water in a 
domestic kettle.

For example, steam fed into the 
cylinders at 180psi and 380 deg F 
(193 deg C) will leave the cylinder 
at a pressure of around 4psi and 
225 deg F (107 deg C), with the 
temperature of the cylinder metal 
being close to the average of the 
two (as a first approximation), 
though this also depends on how 
far along the piston stroke the 
steam has been cut off, and also 
varies along the length of the 
cylinder. As the cut-off is reduced 
the quantity of heat entering the 

cylinder is reduced, even though 
the surfaces on which the steam 
can condense remain the same, 
so the proportion of the steam 
which condenses in the cylinder, 
rather than doing useful work, 
rises rapidly (see Table 1 below), 
with a lowering of the average 
temperature of the cylinder.

What this means is that during 
admission, the temperature of the 
cylinder is below the saturation 
temperature of the inlet steam, 
so a condensed film forms rapidly. 
However, as the steam expands 
and cools, there comes a point at 
which the temperature of the film 
is greater than the steam, so the 
film re-evaporates. 

Solving the problem
While it is possible to reduce 
the problem of condensation in 
locomotives using saturated steam 
by fitting steam jackets to the 
cylinders (fitting a bigger cylinder 
round the outside of the first one, 
and filling the annular gap between 
them with boiler pressure steam), 
a better way is to add extra heat 
to the steam once it has been 
taken away from the boiler where 
it has been generated. Adding 
extra heat to a boiler full of water 
generates more steam, raising the 
pressure in the boiler: adding extra 
heat to the steam once it has been 
taken outside the boiler raises 
the temperature without raising 
the pressure - hence the term 
superheater.

This extra-hot, or superheated, 
steam brings two benefits. Firstly, 
it raises the temperature of 
the cylinders, and condensation 

decreases. Indeed, once a 
certain temperature is reached, 
condensation is eliminated 
completely. Secondly, basic 
thermodynamics says that the 
hotter the steam used, the more 
efficient the engine will be.

Advantages of superheating
1. When steam is superheated to a 
final temperature of 650-700 deg F 
(343-371 deg C), economies of 15 
to 25% in coal consumption and 25 
to 35% in water consumption are 
attainable. In general, the steam 
economy is roughly proportional 
to the relative specific volumes of 
saturated and superheated steam 
at the pressure of generation.
2. The operating range of any 
given engine is increased.  This 
is particularly of benefit to tank 
engines and all engines working in 
areas where fuel is expensive or 
water scarce.
3. Although the maintenance of the 
superheater itself is an additional 
charge, boiler repairs are reduced 
in cost, especially as regards the 
firebox, owing to the smaller 
steam demand and lower rate of 
combustion for given work.
4. Engines which are under-
boilered may have their lives 
and availability extended by the 
addition of a superheater.
5. Thermal losses by condensation 
are reduced or entirely eliminated, 
according to the degree of 
superheat provided.

Definition of degree of 
superheat
There is an unfortunate lack of 
uniformity in the description given 

to the steam in its various states.  
According to Phillipson’s Steam 

Locomotive Design: Data and Formulæ, 
acceptance of the following is fairly 
general:

"Any apparatus giving a superheat 
of 10-20 deg F (5.5-11 deg C) 
is termed a steam drier. A low 
degree superheater is one giving 
a superheat of 50-100 deg F 
(28-55.5 deg C); 100-200 deg F 
(55.5-111 deg C) constitutes 
moderate superheat, and high 
degree superheat is that in excess of 
200 deg F".

How much superheat do 
you need?
The table below, also taken 
from Phillipson, shows not 
only the initial condensation 
at various cut-offs when using 
saturated steam, but the amount 
of superheat needed to avoid 
condensation in the cylinder. 
(Subsequent research at the Rugby 
and Swindon testing plants indicates 
that the amount of superheat needed 
to avoid initial condensation is likely 
to be higher than Phillipson says.)

From the figures in the table, you 
would imagine that those designs 
of superheater which give the 
highest final temperature would 
be used on those locomotives 
which were regularly operated 
with the shortest cut-offs. In fact 
this is not the case, as the GWR 
used a superheater which gave 
roughly 150 deg F (83 deg C) of 
superheat, despite regularly using 
short cut-offs; whereas the L&Y 
used superheaters which gave 200 
to 250 deg F (111-139 deg C) of 
superheat (apart from Aspinall’s 

The L&Y was the pioneer of superheating in Britain and over the years used a number of 
different designs. ROBIN PENNIE traces the story from the beginning . . .

Table 1 - Superheat necessary to eliminate initial condensation from cylinders

Cut-off, % age of stroke Initial condensation % Superheat required to eliminate 
initial condensation 0 Fahrenheit

10 42.07 254.3  (123.50C)

20 28.66 189.5  (87.50C)

30 21.33 147.2  (640C)

40 16.0 114.3  (45.70C)

50 12.93 85.2  (29.60C)

á The Aspinall superheater:
The first superheater fitted locomotive in Britain was Aspinall Atlantic No.737, the twentieth and final 
engine of the first batch, built in 1899. it was of Aspinall's own design and he was sufficiently encouraged 
to fit five of the 1902 batch (Nos.1420-1424) with the same design. Here we see No.1424 at the west 
end of Manchester Victoria whilst still superheated, as shown by the ash disposal pipes beneath the 
boiler (there were two, side by side, the inner one is just visible on the original photo). No.737 had its 
equipment removed in 1910, the other five lost theirs between 1914 and 1917. LYRS GW Smith Collection

SupERHEATiNg oN THE 
LANcASHiRE & YoRKSHiRE RAiLWAY
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design of 1899) while generally 
using much longer cut-offs.

Problems caused by 
superheating
The biggest problems caused 
by superheating are to do with 
lubrication of the valves and 
cylinders. Unlike saturated steam 
which helps to spread lubricant 
around, superheated steam has no 
lubricating properties itself and 
requires a noticeable improvement 
in both the lubrication systems and 
the lubricants used. This is why so 
many engines acquired mechanical 
lubricators (on the footplate) or 
hydrostatic sight-feed lubricators 
(in the cab) when fitted with 
superheaters. Not surprisingly, 
the lubrication problems are 
more severe the higher the final 
temperature of the superheat.

As the lubricating oils available 
around 1910 were less effective 
and more prone to chemical 
breakdown than those of twenty 
years later (leading to carbon build 
up in valves and steam ports), it 
can be argued that Churchward’s 
policy of going for a lower final 
temperature, along with fewer 
lubrication and maintenance 
problems, was a better option 
at the time than that pursued by 
most companies, including the 
L&Y, of going for the higher final 

temperature, even though it meant 
that the coal savings on the GWR 
may not have been quite as great 
as on other railways. Regularly 
de-coking the valves and cylinders 
of an inside cylinder locomotive 
running on highly superheated 
steam must have been an awkward 
and unpleasant job at the best of 
times, but in an unheated shed in 
the middle of winter . . . 

While it would have been 
possible in the past to calculate 
the trade-off between the final 
temperature of the steam, the 
coal savings made, the hours of 
maintenance required, and hence 
the availability of locomotives for 
traffic on different railways, it is 
not clear if such comparisons were 
made, or how often. Unfortunately, 
no evidence appears to be available 
on the subject. It is clear, however, 
that striking the appropriate 
balance between thermodynamic 
gain and engineering loss cannot 
have been easy and different 
conclusions were, not surprisingly, 
reached by different Chief 
Mechanical Engineers.

The five superheaters   
used on the L&Y
The superheaters used were 
those designed by JAF Aspinall, 
W Schmidt, JG Robinson, and two 
by G Hughes.

THE ASPINALL SuPERHEATER

The Aspinall superheater (see 
Fig. 1) is different from the others 
used on the L&Y because all the 
heat for superheating the steam 
is applied in the smokebox, not 
by putting the steam inside metal 
tubes, or elements, which are 
themselves put in large diameter 
tubes or flues, usually around 5” in 
diameter.

In Aspinall’s design, fitted to 
No. 737, the boiler barrel is 
shortened by three feet, and the 
smokebox extended backwards 
into the barrel. The superheater is 
a cylindrical tank, with tubeplates 
at the ends, and baffles inside. It 
has the same number of tubes as 
the boiler, though slightly larger 
in diameter at 21/16" (according to 

the drawing), and lined up so that 
the tubes from the boiler can be 
withdrawn through the tubes of 
the superheater, when necessary. 
(There is an anomaly here because 
the minimum outside diameter of a 
tube of 10 SWG thickness (0.128") 
needed to allow another tube of 2" 
diameter through the hole in the 
middle is 25/16", not 21/16").

A space of about 2' 6" is left 
between the superheater and the 
tubeplate of the boiler barrel, with 

a manhole cover at the bottom of 
the smokebox, so that boiler tubes 
and superheater can be cleaned 
out. An ash hopper for ash and 
char to be taken to track level is 
also clearly shown on the drawing. 
(Given that the cleaning would 
have been done in near or total 
darkness, its thoroughness has to 
be open to question.)

Steam from the boiler is 
superheated by being fed into the 
tank, and then led successively 

under and over the several 
diaphragms or baffles fitted 
vertically inside, passing over 
the 220 tubes each time. George 
Hughes informed EL Ahrons that 
"from tests carried out with the 
above superheater, the maximum 
amount of superheat obtained was 
95 deg F, but that this maximum 
amount was registered after the 
engine had been pulling hard for 
fifteen minutes. The saving in coal 
compared with non-superheater 
sister engines was 31/2 lbs. per 
mile." Unfortunately, neither 
Ahrons nor Hughes gave any 
average figure for the level of 
superheat achieved, which would 
have been rather lower than 
95 deg F.

comments
The Aspinall superheater was the 
highlight of Aspinall’s contribution 
to a paper on French Locomotive 
Practice read by the eminent 
French engineer Edouard Sauvage 
to the Institution of Mechanical 
Engineers in June 1900. Aspinall 
(by now General Manager) 
expressed concern at a recent 
rise of around 60% in the price of 
coal to around 10/- (50p) per ton. 
While asking Sauvage about the 
benefits of compounding on coal 
consumption in France he said that 
the superheater had not been in 
use long enough to know if the 
experiment was a "commercial 
success".

It is clear that the Aspinall 
design, given the amount of 
superheat which it could generate, 
should be classed as a low degree 
superheater in the terms used 
by Phillipson, and not as a steam 
drier, as is often the case (see 
LYR Focus 62). As these engines 
were also fitted with steam jackets 
to the cylinders, it is not possible 
to establish how much of a saving 
the Aspinall superheater would 
have made by itself, because no 
such tests were organised.

It is also not clear from the 
figures provided by Hughes what 
percentage saving in coal the 
3½ lbs per mile represented, 
nor whether the saving was 
calculated on test results only, 
or from comparing shed records 
for refuelling the six superheated 
Atlantics with the class as a whole.

ã ä Figure 1 - The Aspinall low degree superheater:
This was the first superheater fitted to a British locomotive. it 
consisted of a large drum inside the smokebox ahead of the front 
tubeplate of the boiler. inside the drum were a number of offset 
baffles (which Aspinall referred to as diaphragms) through which 
ran a series of tubes in line with those in the main boiler but 
slightly larger in diameter. The combustion gases passed through 
these tubes. The saturated steam entered the drum at the top of 
the vertical rear face and was forced around the series of baffles 
thereby coming into contact with the tubes passing through the 
drum and gaining heat as it did so before passing out at the front 
into the feed pipe for the cylinders. The coiled pipe supplying 
steam for the jacketed cylinders was not part of the superheater 
but passed through a large diameter flue in the superheater drum. 
The coils ensured that the steam was within the flue for as long as 
possible to pick up heat on its way.  
Institution of Mechanical Engineers,
Courtesy of Sage Publications (digital colour added by LYRS)

Superheater drum with 
offset diaphragms:

Coil for cylinder steam jacket - not part of superheater

Main boiler tubeplate

John A.F. Aspinall

ä Aspinall Atlantic No.737: 
The original superheated engine of 1899 seen here later in life running through typical LYR Calder Valley 
main line countryside near Luddenfoot. LYRS Collection 1157
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THE SCHMIDT SuPERHEATER The Schmidt superheater was the 
first really successful smoke-tube 
superheater where the steam was 
fed into small elements which were 
housed in large tubes or flues, and 
it was used worldwide.

Wilhelm Schmidt was a prolific 
inventor from Kassel in Germany 
with many British patents to 
his credit, including several for 
different designs and configurations 
of superheater. It is his Patent 
No. 9343 of 1905, accepted on 
25th January 1906, which concerns 
us here as it contains the design 
used by George Hughes in that 
year on two new A class goods 
engines, Nos. 898 and 900, built 
in November 1906. As the patent 
only came into force at the end of 
January, Hughes and Churchward 
were certainly moving quickly to 
have locomotives in service in 
the same year with the Schmidt 
superheater.

In these engines there are 
18 x 43/4" flues. Each flue contains 
an element 13/8" in diameter which 
is folded back on itself three times 
to give what is called 'a double 
return loop'. By creating a double 
return loop, the length of tube 
exposed to the hot gases in the 
flue is doubled, thereby raising the 
temperature of the steam inside 
the element even further.

The structure of the return 
loop can be clearly seen in 
Figures 3 & 4 on the opposite 
page, where two of the folds in 
the element are inside the flue 
while the third is outside and at 
the front of the element. (In that 
position it may also have provided 
a useful handle for manipulating the 
element in and out of the flue.)

The same figures also clearly 
show how the superheater 
elements are secured by bolts 
(placed between two ends of the 

Wilhelm Schmidt

STEAM CHAMBERS
Outgoing superheated

Incoming saturated

Double return loop 
superheater element 

Damper

Front 
tubeplate 
of boiler

Damper 
operating 
linkage 
to cab

ã Hughes rebuilt 4-4-0s of 1909:
This 1909 Horwich Works view shows one of the three Aspinall 
4-4-0s rebuilt with Walschaerts valve gear and new round top 
firebox boilers fitted with Schmidt superheaters, the header and 
elements of which are clearly visible. LYRS Collection

Figure 4: 
A schematic view of an element 
from a Schmidt superheater 
showing the double return loop 
with the single bolt fixing to 
the header.

ã ä Figure 3:
These views show how the later 
1914 version of the Schmidt 
had the steam chambers 
redesigned to improve steam 
flow through the header.

Saturated 
steam

Combustion 
gases

D

AA
B B

C

Superheated 
steam

ä Figure 2 - The Schmidt superheater:
The Schmidt superheater was first fitted to two new 0-6-0s, Nos. 898 and 900, in 1906. The major 
maintenance benefit of the Schmidt was that the steam chambers (header) did not obstruct the 
superheater flue tubes and that each superheater element could be inserted or removed as a unit by 
the fitting or removal of a single bolt. As will be seen later, this was not the case with other designs. 
The disadvantage was that a patent fee had to be paid for each unit which railway companies objected 
to and so designed their own (generally less satisfactory) versions. The Schmidt unit consisted of a 
double steam chamber, one for incoming saturated steam, and one for outgoing superheated steam. 
Superheater elements (tubes) carried the saturated steam from the incoming steam chamber (shown 
blue) some 8 feet into large diameter flue tubes in the main boiler, they then turned 180 degrees back 
on themselves and back to the front tubeplate of the boiler where they again looped through 180 
degrees and went back into the flue tube, this time about 7 feet. They then made a final 180 degree 
turn, came back through the flue tube and then bent upwards and were connected to the output steam 
chamber (shown red). From there the steam travelled through the two (red) delivery pipes to the valves 
and cylinders. The damper (three top hinged flaps) was held closed by weights when steam was off and 
was opened by a small steam valve when the regulator was opened. I Mech E, Courtesy of Sage Publications

ä Schmidt fitted 0-6-0: 
No.900 was one of the first locos fitted with a Schmidt superheater in 1906. it had a Ritter six-feed 
mechanical lubricator which can be seen on the footplate. LYRS Collection
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element) to flanges on a casting 
in the top of the smokebox 
behind the chimney. This is the 
superheater header, and is supplied 
with steam from the boiler by the 
main steam-pipe shown in Fig.2 , 
the diagram of the L&Y 0-6-0.

Figures 2 & 3 show that the 
saturated steam from the boiler 
is fed down into the elements 
through the internal channels 
and comes back up at a greatly 
increased temperature and volume 
to be taken into the top of the 
header before being led to the 
ends, and down the steam-pipes 
to each cylinder in the normal 
manner.

The Schmidt superheater was 
fitted by the LYR for eight years up 
to 1914, during which time some 
changes were made to give easier 
steam flow through the header and 
Figure 3 is of this later version.

comments
Locomotives fitted with Schmidt’s 
superheater were normally also 
fitted with Schmidt’s patented 
piston valves and a royalty was 
payable accordingly on each 
locomotive. In 1908, HA Ivatt 
was being asked to pay £50 
per locomotive on the Great 
Northern Railway, and it would be 
reasonable to assume that the L&Y 
paid a similar figure.

THE ROBINSON SuPERHEATER John George Robinson of 
Fallowfield, Manchester, is as 
well known for being the Chief 
Mechanical Engineer of the Great 
Central Railway as for being 
the inventor of the Robinson 
superheater. His interest in 
superheating was sparked around 
1910 and he took out many patents 
on his superheater in countries 
from Canada and the USA through 
to Denmark.

The main features of the 
Robinson superheater are the same 
as the Schmidt one, with steam 
being taken down from a header 
along double return loop elements 
before being led back there and 
then to the cylinders.  

The main difference between 
the two is in the way that 
the elements are fixed in the 
superheater. Where the Schmidt 
design has the elements secured 
with bolts to the header the 
Robinson one has the tubes 
expanded into it . Due to 
the Horwich drawings being 

unavailable for inspection at 
the National Railway Museum 
it is not possible to say which 
of the several slightly different 
designs of superheater header 
contained in Robinson’s Patent 
No. 16686 of 1911 was used on 
the 0-8-0 engines so fitted, but 
that in Figure 5 is very similar 
to that used in the Locomotive 
Superheater Corporation’s 
advertising of the period, and will 
serve very well as an illustration.

As can be seen from these 
diagrams, steam from the boiler 
is fed round the top of the 
superheater header and down to 
the chambers feeding the elements, 
while the superheated steam is 
collected in other chambers and 
taken round the back and front 
to the steam-pipes feeding the 
cylinders. Access is through covers 
on the front of the header which 
are secured with studs and nuts.

comments
EL Ahrons has an interesting 
comment on the Robinson 
superheater.  He says "it appears 
to the author that it is easier 
to dismount a superheater with 
a flange of the Schmidt pattern 
than it is to remove one with the 
tubes expanded into the header.  
The author has had considerable 
practical experience in stationary 
boiler superheaters, and for those 
he prefers those with flanged 
connections."

Eric Mason’s comments are 
also worth noting.  "It proved 
satisfactory as long as the elements 
remained steam tight in the 
header, but once leakage started, 
it was a fitter’s nightmare to cure 
as the header front had to be 
removed and the element small 
pipes re-expanded by using a set 
of very small expanders or tube 
rollers in the cramped space inside 
the header.  This combined with 
the disagreeable odour of dust, 
fumes and soot common to most 
smokeboxes, made those who had 
the engines to maintain a bad-
tempered lot."

Currently, no information is 
available on the royalties which 
were payable on the Robinson 
superheater, or how they 
compared with those for the 
Schmidt.

John g Robinson (left) 

FRONT VIEW 
(as photo above)

PLAN VIEW
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A
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B

Saturated steam in 
from main steam pipe

Saturated steam in 
from main steam pipe

Front cover plate

Front cover plate

Superheated steam 
delivery to cylinders

XY

ä 0-8-0 with Robinson superheater: 
Hughes large boilered 0-8-0 No.1562 was built at Horwich in May 
1913, one of the twenty engines of Lot 70. Five of them were fitted 
with Robinson superheaters, the rest having the Hughes plug type. 
Five locos from the following Lot (71) were also Robinson fitted. 
Most were withdrawn in the 1930s but No.1562 lasted until May 1950 
as No.52856. Note the mechanical lubricator which was essential for 
superheated engines.  LYRS Collection 0862

ä Figure 5 - The Robinson superheater: 
in the Robinson design the superheater header was mounted on the 
end of the steam delivery pipe from the boiler. Saturated steam was 
fed into the header and through the internal chambers into double 
return loop superheater elements (tubes), as at X, and returned as 
superheated steam as at Y in the drawing below. Superheated steam 
was then fed to the cylinders through the two delivery pipes which 
followed the curve of the smokebox as in the advert photo above. 
The superheater elements were expanded into the header and 
access for maintenance was gained by removal of the front cover 
plate which was secured by studs and nuts. 
Drawing taken from Robinson's Patent Application with some detail removed 
for clarity. Colour added by LYRS
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THE SuPERHEATERS OF  
GEORGE HuGHES

George Hughes applied for two 
patents for superheaters in the 
same year, 1912.  Patent No.8288 
is for the Top and Bottom 
superheater (accepted 27th 
February 1913), while No.9773 is 
for the Plug superheater (accepted 
25th April 1913).

The significant difference in 
both these specifications from 
the Schmidt and Robinson designs 
lies in the fact that Hughes 
was prepared to position the 
superheater flues so that they ran 
in two groups from top to bottom 
of the boiler, instead of being in a 
single block across the top of the 
bank of tubes.

It is not clear why Hughes 

thought this was a good idea 
as the general view is that the 
superheater flues should be placed 
in the hottest part of the boiler, in 
order to achieve the highest steam 
temperatures, and that is near the 
top of the firebox.

Hughes preferred to have the 
flues in vertical groups as all the 
available drawings indicate that 
this was the only arrangement 
constructed at Horwich for 
both types of superheater.  
From looking at the patents for 
superheaters by various Chief 
Mechanical Engineers, it appears 
that he was the only one who was 
prepared to use this alternative 
arrangement.

The Plug superheater
The plug superheater consists 
of the usual double return loop 
elements in each smoke tube, but 
instead of being bent round and 
fixed to the superheater header 
they remain straight and are 
fastened into a tapered plug fitting 
into a vertical chamber or header.   
As can be seen in Figure 6, each 
of the large cast-iron headers in 
the smokebox contains an internal 
wall which separates the saturated 
steam from the boiler from the 
superheated steam, with the 
saturated steam being to the left of 

the dividing wall (towards the front 
of the smokebox).

The pipes at the end of the 
element are so fitted into the 
chambers in the plug (also Fig. 6) 
that the boiler steam from one 
compartment enters at one end, 
and is discharged in a superheated 
state into the other compartment, 
and thence to the steam chest.

The plug has a steam-tight 
taper joint half-way down, which 
corresponds with the centre 
division of the header, and each 
end of the plug is likewise tapered 
to make a joint at the front and 
back of the header. The whole 
element is secured in position by 
studs and nuts at the front end, 
and well screwed up.  Access to 
the element is through the front of 
the chambered plug

comments
After talking to members with 
practical engineering experience, 
it is clear that the headers would 
almost inevitably have suffered 
from warping, and possibly stress-
fractures, due to the difference 
in temperature between the 
saturated and superheated steam.  
Unlike the bimetallic strip used in 
some thermometers in the past, 
which bent because of the different 
co-efficient of expansion of the 

two metals at the same temperature, 
what we have here is a tall cast iron box 
being subjected to temperatures differing 
by about 200 deg F (110 deg C) with 
only a thin wall between the two steam 
chambers. This would have led to the 
back half of the header trying to expand 
more than the front half, but with only 
limited scope for doing so.

As the elements and headers were also 
in a corrosive atmosphere, and subject 
to the full force of all the partly burned 
coal and ash blasting through the tubes, 
it is not surprising that extracting the 
elements from the headers presented 
some difficulties.

Eric Mason observed that "an element, 
after being in position for some time, 
would seize fast in the taper joints 
in the header through corrosion or 
burning, and would resist all attempts to 
withdraw it, even when the bridge and 
cotter gear specially made to 'persuade' 
sticky elements to leave home was used.  
Many cases have occurred where headers 
have been broken due to continued 
hard blows from a heavy hammer on the 
withdrawing cotter in an endeavour to 
loosen the element, and this was one 
feature which led to the abandonment of 
this particular design."

At the level of daily maintenance, it is 
not clear how the superheater flues were 
brushed out, given the large headers 
in front of them.  This problem would 
have been significantly more difficult to 
deal with if the form of plug superheater 
which had all the flues in a single 
rectangular grid had been in regular use.

george Hughes

á Fig. 6 - Hughes plug Type: 
The two vertical headers 
were fed from the main steam 
pipe from the regulator via 
a T piece which led into the 
saturated steam chamber of 
the header shown in blue. The 
superheated steam chamber 
is shown in red and was part 
of the same casting having 
an outlet to the valves and 
cylinders at its base. The 
holes in each header (9 in this 
case) which went through the 
outer, centre and inner walls. 
into these were fitted the 
plugs (see enlarged drawing) 
which had steam ports within 
them to carry the saturated 
steam from the outer 
chamber into the double 
return loop element and carry 
the superheated steam from 
the return pipe of the element 
into inner superheated steam 
chamber. Taken from Patent 
drawings. Colour added by LYRS

ã  ä Hughes 0-8-0s fitted with plug type superheater:
only thirty locomotives were fitted with the plug type 
superheater, two 0-6-0s and twenty-eight 0-8-0s of which 
No.1547 (above) was one. it was built as part of Lot 70 in 
December 1912 and lasted until March 1948. it was fitted 
with a side windowed cab in 1923. No.1566 (below) dates 
from July 1913 and was withdrawn in August 1938. A study of 
the photographs will show the front end detail including the 
fabricated smokebox saddle and the lubricator. The small 
cowl beneath the smokebox is the air intake cover for the 
anti-vacuum valve and the size of the covers on each engine are 
not the same. LYRS Collection 0873 and VF0958
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The Top and Bottom 
superheater

The 'Top and Bottom' superheater 
is so called because of the layout 
of the headers, the top one 
being for saturated steam and 
the bottom one for superheated 
steam. This can be clearly seen in 
Figure 7. As with the smoke-tube 
superheaters discussed above, the 
elements are in the form of the 
normal double return loop.

As opposed to the elements 
being bent round to meet the 
header, as in the Schmidt and 
Robinson designs, in this design the 

elements have one end bent up to 
meet the saturated steam header, 
with the lower end bent down 
to meet the superheated steam 
header. Because of the separation 
of the headers, each element 
would have been free to expand 
and contract freely.

The patent specification shows 
a method of fixing the elements 
to the headers which allowed the 
header to be removed without 
disturbing the elements.

comments
Obviously, this was a much 
simpler construction than the 

plug superheater and avoided the 
problems associated with that design.

By using two headers, Hughes 
also managed to avoid having large 
steam pipes in the smokebox, 
thereby making maintenance easier 
than in the Schmidt and Robinson 
designs.

The only slight drawbacks may 
have been that it was more difficult 
to fix the ends of the elements to 
two different headers rather than 
two sections of the same header, 
and that the pipe bending required 
for each element was more 
elaborate than that required for 
the Schmidt and Robinson designs.

á Fig.7 - Top and Bottom type:
in many ways this was the 
simplest of all the types 
described. it consisted of a 
saturated steam header (blue) 
fed from the main steam pipe 
and supported by brackets 
from the inside walls of the 
smokebox. The output to the 
double return loop element 
runs down and turns in to 
the flue tube, completes its 
double circuit and emerges 
carrying superheated steam 
which it delivers to the 
superheated steam header 
(red) at the bottom of the 
smokebox for onward delivery 
to the cylinders. From Patent 
drawings (Colour added by LYRS)

General comment and 
evaluation

The Aspinall superheater provided 
a modest but useful degree of 
superheat which would have 
eliminated initial condensation on 
cut-offs of more than about 50%, 
and reduced condensation when 
the admission period was less 
than that. In view of the rather 
tortuous path the steam was led 
round inside the superheater, 
it seems almost inevitable that 
there would have been a greater 
pressure drop between the boiler 
and cylinders of the locomotives 
fitted with superheaters than those 
not so fitted.

Despite being superseded 
by in-house designs on the 
Lancashire and Yorkshire Railway, 
both the Schmidt and Robinson 
superheaters were used for many 
years on other railways. For 
example, the LNWR decided to 
go with the Schmidt design (see 
advertisement) while the GNR, and 
later the LNER, used the Robinson 
design extensively.

Leaving aside the plug 
superheater, which has to be 
classed as a relative failure, it can 
be argued that the Hughes top 
and bottom superheater was, in 
principle, at least as effective as 
the Schmidt and Robinson designs.  

There are some puzzles, 
however. The first is why it took 
the L&Y so long to decide which 
superheater should become its 
standard type. Horwich in 1914 
was still fitting three varieties of 
superheater - Schmidt, plug, and 
top and bottom - and these were 
applied to new locomotives as well 
as rebuilds.

Having finally settled on the top 
and bottom superheater, there 
does not seem to have been any 
plan to replace plug superheaters 
with top and bottom ones, even 
after the problems of the former 
were well known. Why not?  
Keeping two designs of superheater 
in production concurrently would 
inevitably have required two sets of 
spare parts, with an accompanying 
increase in costs.

As no information is available 
on the relative costs of fitting 
and maintaining any of these 
superheaters on the L&Y, no 
definite conclusions can be drawn.  
The Company would, however, 
have been able to use Hughes’s 
patents without making royalty 
payments, thereby saving a certain 
amount of money.

It is also an open question as to 
how far, even after 1923, any of 
the respective Chief Mechanical 
Engineers used their running 
sheds as the eyes and ears of their 
departments, so that comments like 
Eric Mason’s were fed back to the 
Drawing Offices to assist in choosing 
the best options, and generally 
improving the locomotive fleet.

Actual steam temperatures
Throughout this article I have only 
talked about steam temperatures 
in relative terms, and not given any 
figures for specific superheaters. 
The main reason for this is the 
lack of available data, but there are 
others:
1. On any steam locomotive the 
superheated steam temperature is 
not constant but variable, tending 
to rise as the locomotive is worked 
at a higher steaming rate.
2. The final temperature depends 

heavily on the relative resistance 
to the flow of gas through both the 
small tubes and the superheater 
flues. Hot gases, just like water, 
follow the path of least resistance.  
If the resistance through the flues 
is greater than through the tubes, 
the steam temperature is unlikely 
to rise as high, and could even fall 
with an increase in steaming rate 
because a higher proportion of the 
gases is going through the tubes, 
rather than the flues.  

The way to have a rising 
superheated steam temperature is 
to make sure that the resistance 
through the flues is marginally 
less (by 3 or 4%) than through 
the small tubes.  Unfortunately, 
this was often not the case: even 
the Stanier Duchesses had a 
significantly higher resistance in 
the flues than the tubes, as did the 
superheated 0-8-0 goods engines 
on the L&Y.
3. The way the fireman works has 
an impact. If he leaves the firehole 
door open for long periods, 
rather than closing it between 
shovelfuls of coal, the cold air 
from the atmosphere lowers the 
temperature of the gases in the 
firebox, which in turn lowers the 
temperature of the gases in the flues, 
which in turn lowers the temperature 
of the superheated steam.

From the above points, it can 
be seen that it is impossible to 
predict the steam temperature of a 
locomotive operating one hundred 
years ago because there are so 
many unknowns, all of which are 
complex in themselves.
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SuMMARY oF SupERHEATERS FiTTED To HoRWicH LocoS

class Aspinall Schmidt Robinson plug T&B ToTAL

4-4-2 New 6 6

4-4-0 Rebuild 6 2 8

2-4-2T New/
Rebuild

30 34 64

0-6-0 New/
Rebuild

55 2 48 105

0-8-0 New/
Rebuild

10 28 117 155

4-6-0 New/
Rebuild

70 70

4-6-4T 10 10

ToTAL 6 91 10 30 281 418

ã 2-4-2T No.632: This engine was a member of the 5 class and was built in November 1900. it had a long 
and interesting life. in 1902 it was fitted with a Druitt Halpin thermal storage tank (see LYR FOCUS 71) 
and in January 1922 was rebuilt as seen in the photo with the Belpaire firebox boiler and top and bottom 
superheater. it must have been one of the last engines to get the full company name as the merger with 
the LNWR took place on 1st January of that year. it was withdrawn in 1947. LYRS Manchester MRS Collection

Saturated 
steam header

Superheated 
steam header

Double return 
loop element



The Lancashire & Yorkshire Railway Society

www.lyrs.org.uk

ISSN 1749-8082

Printed by Circle Services Group  Southend-on-Sea  01702 600680 

ISSN 1749-8082

9HRLHOJ*iaiaae+

The Railway clearing House map of Manchester showing the lines of the various railway companies 
operating in and around the city, Looking at the location of oldham Road goods and Salford goods 
stations it easy to see the operational logic of serving the east of the system from oldham Road and the 
west from Salford with duplicated facilities at each. The detailed arrangements are explained in Tom 
Wtay's article on oldham Road in this issue.




