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A Seven- Day ournal 
Repairs to War Damaged Factories 
IN previous Journal notes we have outlined 

the proposals of the W a r Damage Commission 
with regard to the repair of factories damaged 
by enemy action. The procedure to be followed 
with regard to normal buildings which have 
been damaged and the ropair of which comes 
within the scopo of the Commission 's r'ecent 
decision that cer tain clasH<'S of work, otllor than 
temporary work, may no t be carried out with
out previous submi sion of the proposal to the 
Commission, has now been settled. A number 
of areas ha.ve been !)Cheduled in which th is 
obligation applies to work which will cost 
more than £1000, or ten times the net annual 
value of the hereditament or s ix times the 
gross annual value in 'cotland, whichever is 
the less. Occupier of factories engaged on 
war work which suffer war damage usually 
apply to the local R econstruction Panels of 
the Emergency ervices Organi ation of the 
Ministry 'of Aircraft Production for assistance 
in the repair of their bui ldings. I t has been 
ananged that tho Panel, when approached by 
the occupier of a damaged factory, will a t the 
same time as ume responsibi lity for consulta
tion on behalf of the Commission with the 
planning authority. Where authority for the 
work to proceed is given by the Panel, work 
can at once proceed in the knowledge that the 
Commission wi ll not impose any further con
ditions. It will, however, be the duty of the 
occupier of the factory as soon a pos ible to 
produce to the Commission written evidence 
fwnished by the Panel that the planning 
authority has consented to the execution of the 
works. Where othor Government Departments 
are interested in the immediate repair of a 
building essential to the war effort, the local 
representative of the Department concerned 
will assume a similar responsibility for con 
sultation with the planning authority. R efer
ence should be made to the Emergency 'en,ices 
Organisation of the Minis t ry of Aircraft P ro
duction, Mill bank, London, '.W .1, for the 
address of the local R econstruction Panel in 
any P.artjcular locality. A handbill informin.g 
occup1ers of the procedure to be followed 1s 
being issued by the War Damage Commission. 
The areas which have a lready been scheduled 
under t he War Damage Act include the City 
and County of London, City of Birmingham, 
City of Bristol , City of Coventry, City of Hull, 
City of Liverpool, City of Plymouth, City of 
1 'alford, City of Sheffield, County Borough of 
Bootle, County Borough of Birkenhead, County 
Borough of 1 'outhampton, County Borough of 
1 'wansea, County Borough of Ea t Ham, that 
part of the County Borough of P ortsmouth 
:outh of Portscreek, Borough of Crosby, 
Borough of Dovor, the Burgh of Clydebank and 
the Burgh of Greenock. 

Regional Emergency Services Officers 
for Aircraft Production 

D u RING the past few months tho Minis try 
of Aircraft Production has been expanding and 
developing its Regional Organisation with a 
view to enabling it to provide as far as possible 
locally the services and guidance required by 
Ministry of Aircraft Production contractors. 
Each region is contt·olled by a Region~l Repre 
. ·entative, whose office comprises sections for 
dealing with each of the following matters :
Production and capacity finding ; labour ; 
emergency servic<'. dispersal of factories ; air 
raid precautions and fire prevention. 1 inco the 
early day of the expansion of the aircraft 
production programme thero has been at head
quarters a Directorate of Sub-Contracting with 
representatives in each region, whose function 
it has been to find capacity for all firms working 
for the Ministry of Aircraft Production and 
needing additional sub-contractors. This ataff 
is being used as t he nucleus of the enlarged pro
duction organisation in the regions. It will 
carry on the work of capacity finding, in con-

junction with capacity clearing cen tres where 
these are established, and will also undertake, 
in co-operation with t he Production Officers, 
who have long been established at; the works of 
principal contractors, all such other functions 
in the removal of hindrances to production as 
can best be carriod out loca lly. The regional 
staff of Emocgency Services Officers and 120 
associated R econstwction Panels deal with all 
cases of damago to Admiralty, Ministry of 
Supply and Ministry of Aircraft Production 
factories. The regional sections dealing with 
labour, dispersals, air raid precautions and fire 
prevention enable the Regional R epresentatives 
to g ive decisions on the spot relative to these 
matters in so far as t hey are susceptible of local 
olution. The Minis try of Aircraft Production 

R egional R epresentatives have the same status 
as t he nowly appointed R egional Controllers of 
the :Ministry of 'upply and the R egional R epre
sentatives of tho Admiralty, with whom they 
work in closo collaboration to obtain the 
maximum use of capacity available. The 
R egional Organisation is tmder the control of 
Sir AJ.lan Gordon-Smith, Deputy Controller of 
Constructional and R egional Services, who is 
responsible under the Permanent Secretary for 
its recent development. 

Reconstruction of the Great North 
Road in Africa 

ON Monday, October 6th, it was officially 
made known in Africa that the War Office has 
decided to recons truct the Great North Road 
in Africa, which runs between Northern 
Rhodesia and K enya, at an estimated cost of 
£335,000. The reconst ructed road will be built 
to an all-weather s tandard, and it is hoped that 
the work will be completed within two years. 
The main purpose for which the existing road 
is to be rebuilt is to improve the overland 
route of communication between South Africa 
and K enya. Since the end of the Eas t African 
campaign, much work has been done in order 
to improve that section of the road between 
Nairobi and Addis Ababa, by way of Marsabit 
and Negelli, which is in a very bad condition, 
owing to t he rainy . eason, especially in that 
section which runs th rough Southern Abyssinia. 
The new road, when it is completed, will be of 
the greatest value for opening a route for direct 
trade with Aby sinia, a nd at the present time it 
is essen tial for both administrative and military 
contact . 

Engineer-in-Chief at the War Office 
ON Thursday, October 2nd, it was announced 

by th<' War Office that a new post had been 
created, namely, that of Engineer-in-Chief at 
the War Office, and that the first holder of the 
appointment is Major-Genera l C. J. S. King, 
C.B.E., M. lnst. G.E. H is duties will include the 
genoral consideration of planning and control of 
engineering work for the Army, control over the 
works services of the Army, arrangements for the 
provision of a ll engineering material and plant 
required in peace and war, and liaison with the 
cognate civilian professions of engineering. 
This las t duty, it is stated, will include the s tudy 
of engineering developments at home and 
abroad, and tho organisation of the resources of 
the engineering professions to g ive the best 
service to the Army in peace and war. Major
General King is fifty -one years of age, and he 
received his general education at F els tead 

chool. From 1909 to 1912 he s tudied engineer
ing at the Royal Military AcadE-my at Wool
wich and the 'chool of Military Engineering at 
Chatham. During the two following years he 
continued his practical training under agreement 
with the London and 'outh-Western and the 
London and North-Western railway companies. 
H e served throughout the last war and was 
mentioned in dispatches. I n 1915 he went to 
India and was placed in charge of some 250 
miles of hill roads in Chitral, where he designed 
and constructed two railway bridges. The 
following two years he spent in India mainly on 

bridge work. On returning to this country in 
1923, he was appointed to the Experimental 
Bridging Establishment at Chris tchurch. The 
following year he became Garrison Engineer at 
Aldershot, where he carried through a large 
programme of new works. From 1926 until 
1928 he was in command of the 1st Field 
Squadron of tho Royal Engineers, and in 1929 
was appointed Chief Instructor at the Royal 
Military Academy at Woolwich . In 1932 ho 
returned to India as Staff Officer to the 
Engineer-in-Chief at H eadquarters, India, and 
from 1935 to 1939 he was in charge of the 
rebuilding of Quetta. On the successful com
pletion of that task he was awarded the C.B.E. 
When war broke out he was appointed D eputy 
Engineer-in-Chief at General H eadquarters in 
France, and in 1940 he acted as Chief Engineer 
at the General H eadquarters, Home Force . In 
that capacity Major-General King was the 
Engineering Adviser to the Commander-in
Chief, Home Forces, in all engineering matters. 
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The Council of lronfoundry Associations 
I T is officially announced that national repre

sentation of the ironfoundry industry h as now 
been achieved through the formation of tho 
Council of I ronfoundry Associations, which 
comprises t he major organisations of the 
indus try responsible for the vast majority of its 
output. The principal object of the Council is 
to act for the industry as a whole as and when it 
become necessary in all matters relating to 
Government action or negotiation, or other 
matters of genera l interest and importance. Th · 
formation of this new Council is of considerable 
interest, as it will facilitate negotiations with 
the Government D epartments in respect of 
questions relating to production and supply of 
iron castings required for all classes of wa.r 
material. The Council of Ironfoundry Associa
tions is prepared a lso to play its part in the many 
problems that will arise in the post-war period. 
At the first general m eeting, which was held in 
London on W ednesday, October 1s t, Mr . 
FitzHerbert Wright, a director of Butterley 
Ironworks, ofRipley, was elected Chairman, a.nd 
Mr. V. Delport, secretary of the Council. 

L.N .E.R. Electric Locomotive Tests 
THE work of electrifying the London and 

North-Eastern Railway line between Man
chester and Sheffield was well in hand when 
war broke out, and it has already been referred 
to in our page . At the beginning of the war 
seventy mixed-traffic electric locomotives were 
under construction at the Doncaster shops, and 
it was decided to stop work on this series and 
complete the fu'st locomotive for trials, as its 
construction was so well advanced. On Friday 
last, October 3rd, the capabilities of this new 
type of locomotive were successfully demon
strated on a section of the electrified line between 
Manchester and Altrincham. In these trials 
locomotive " No. 6701," drawing a passenger 
train of 240 tons, made the return journey 
between Warwick Road and Altrincham statioru; 
at an average speed of 64 m .p.h. The loco
motive is of the articulated double-bogie type 
with four-wheeled bogies. The one-hourly rating 
of the motors is 1860 H.P. The locomotive can 
haul an express train at a speed of 60 m.p.h. on 
the level and an express freight train of 500 tons 
at a speed of 40 m.p.h. up a gradient of 1 in 125, 
or a freight train of 700 tons at a speed of 
26 m.p.h. up the same gradient. The demon 
stration to which we have referred was attended 
by ~lr. George Mills , the divisional general 
manager of the southern area of the L.N.E.R., 
and :Mr. H . W- H. Richards, the chief electrical 
Engineer of the company. Before the luncheon, 
which was served in the train, .Mr. Mills paid a 
tribute to the Metropolitan-Vickers Electrica l 
Company, Ltd., for its very valuable assistance, 
and to the London Midland and Scottish Rail 
way Company for its co-operation in arranging 
the demonstration. 

• 
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Links in the History 
Locomotive 

of the 
• 

By E . A. FORWARD 

No. I 

EARLY STEPHENSON L OCOMOTIVE::! ON THE 

STOCKTON AND D ARLI NGTON R AILWAY, 

1825- 1828. 

WH EN t he late Mr . J . G. H . Warren was 
writing " A Century of Locomotive 

Building by Messrs. Robert Stephenson and 
Co., " he unearthed some fresh information 
a bout the early locomotives built by that 
firm, particularly in a report on " B;ailways 
in England," by two Prussian engineers, 
C. V on Deohen and H. V on Oeynhausen , 
who gave good descriptions of locomotives 
t hat t hey saw at Darlington and Newcast le, 
early in 1827,. This report, of which a transla
tion was published by Warren, describes the 
locomotives which followed " Locomotion," 
and also gave interesting particulars of t he 
" Experiment " as they saw it .under con
struction at Newcastle, the latter engine 
having hitherto been very much of a 
" mystery " engine. 

At t he same time there came to light a 
description and sketch of the " E xperiment," 
made by Mr. J ohn Urpeth Rastrick, when he 
inspected the Stockton and Darlington Rail
way in J anuary, 1829, which largely con-
firmed the Prussians' account. • 

Although this information was of great 
value, certain difficulties arose in the identifi
cation of some of the locomotives supplied 
by Messrs. Robert Stephenson and Co. to 
the Stockton and Darlington Railway, and 
t hese could not be cleared up when Warren 's 
" Century ·~ was written. 

In 1928, however , there was discovered an 
old ledger of the Stephenson firm, covering 
t he period 1823 to 1831, and t his contains 
much valuable and interesting material, 
which, if it had appeared earlier, would 
have solved the problems previously encatm
tered, and would have alt ered some of the 
conclusions arrived at by Warren. 

Further , there was found a contemporary 
woodcut of one of t he locomotives which 
followed " Locomotion," this being the 
only known illustration of them. This was 
published in " Brewsters Parochial Hist ory 
of Stockton-on-Tees " in 1829, and is repro
duced in Fig. 1. 

John W . Hackworth, the son of Timothy 
H ackworth, said that those engines differed 
from " Locomotion " chiefly in their valve 
gear, and his description of that gear is 
confirmed by the Prussians. It may be 
remarked that this is one of the few state
ments by J. W . H ackworth which can be 
substantiated by contemporary evidence. 

Another previously known source of infor
mation is a notebook kept by Timothy 
Hackworth and covering the period Sep
tember, 1827, to September , 1828. The 
value of this has. been ·enhanced by correla
tion with the newer material. 

The information now available makes it 
possible to reconstruct the engines that 
immediately followed " Locomotion," and 
the still more interesting " Experiment," 
which was the first locomotive with hori
zontal cylinders built by Messrs. Stephenson 
and Co. 

The St ephenson ledger is evidently a 
monthly summary made up from other 
ledgers and day books. For each month 
there is given a list of the goods sold, with 

• 

dates, and generally with weights and prices ; 
the expenditure on material, &c.; and the 
payments received for goods. .. 

The amount of detail given varies at 
different times, but, fortunately, during 1826 
and 1827, the period with which we are most 
concerned, it is considerable. After the 
firm started their own foundry, in the middle 

• 
of 1825, there was included a quarterly 
foundry account, which shows the castings 
supplied t o the works for certain jobs ; this 
record is very ~aluable, but it, unfortunately, 
ceased at the end of 1827. There are many 
entries relating to the supply of spare parts 
with their weights and prices, and these 
have been of great assistance in re-designing 
t he details of the engines. In no case, how
ever , is the weight of a complete engine given. 

The writer would here acknowleQ.ge his 
indebt edness to Messrs. Stephenson and 
Hawthorn, Ltd., for permitting personal 
access to the ledger , and for their permission 
t o utilise its contents. 

The fir:st locomotive built for the f:;tockton 
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FIG. 1 

and Darl ingt on Railway was that aft erwards 
known as " Locomotion," and was delivered 
on the railway a few days before the opening 
date. The ledger has no separate entry 
relating to it,· but it is presumed to be 
included in a batch of material , to the value 
of about £6500, supplied to the company 
under date September 27th, 1825. Edward 
Pease's diary records that " Locomotion " 
left Newcastle on September 16th and was 
taken by road to Darlington. 

" Locomotion " has usually been regarded 
as the first locomotive made by Messrs. 
Stephenson and Co., but the ledger shows that 
this was not the case. The engines which 
are denoted 1 and 2 were those built for the 
Mount Moor (afterwards known as Spring
well) Colliery, in Durham, but while these 
were probably commenced before the Dar
lington engines, they were not delivered until 
after the latter , possibly on account of the 
more urgent need for the Darlington engines. 

According to the railway company 's 
records, the first t wo Stockton and Dar
lington engines were ordered on September 
16th, 1824 ; the first was sent from New
castle on September 16th, 1825, while the 
second left the works on November 1st, 
1825. These were t herefore Stephenson 
engines Nos. 3 and 4. 

It will be well t o observe here that the 
fi rst locomotives on the Stockton and 
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Darlington R ailway did not have official 
names during their early years, and it is not 
known when they were so named. The 
first recorded engine name was that of the 
" Royal George," used in Hackworth's note
book in December , 1827. The earliest con
temporary list of named engines, known to 
the writ er , is one, dated 1833, which was 
published in Pa mbour's " Treatise on the 
Locomotive " in 1835. The engines do not 
at first appear to have had official numbers 
either, and it is difficult to trace the engines 
by the numbers mentioned by Hackworth. 
The same conditions evidently existed at the 
beginning of 1829, as Rastrick found it 
necessary to ask' Hackworth for a list of. the 
engines and their drivers, so t hat he could 
ascertain the performance of each , t he work 
of the engines, and the men's earnings with 
them, being generally referred to under the 
names of the drivers only. 

After " No. 1 " had been delivered the 
Stockton and Darlington Railway Sub
Committee, on September 30th, 1825, r e
quested Messrs. Stephenson to make an offer 
to build two more engines, but the date of 
their order is not recorded. In connect ion 
with these two engines the ledger reveals a 
hitherto unknown fact, namely, that on 
receipt of this order the makers actually 
built three engines, works numbers 5, 6 and 7, 
simultaneously, the third one being made, no 
doubt, in anticipation of a further order. 

The ledger entries concerning the con
struction of these three engines commence 
with a note in the incidental expenses for 
April , 1826, which reads : ." Meal, No. 7 , 
travelling engine boiler, 2/-," this, no doubt, 
being oatmeal to stop leaks, as was a common 
practice at that time. There is a record of the 
delivery of the two ordered engines, Stephen
son Nos. 5 and 6, on April 17th and May 
18th , 1826, the price being £600 each, 
inclusive of the tender. 

Then follows a most valuable entry in the 
foundry account for the quarter ended June 
30th, 1826, as follows :-

Noa. 5, 6, 7, Travelling Engines 
Cwt. qr. lb. s . d. £ • s . d. 

0 2 22 ali 16 4... .. . . . . .. . 0 11 4 
91 2 5 " 18 8 ... . . . . . . .. . 84 l 0 2 
14 2 24 , 21 0 ... .. . . . . .. . 1 5 9 0 
18 1 3 " 23 4... . . . .. . .. . 21 6 6 

Tendera, Travelling Engin~ 
2 0 21 at 18 8... . . . .. . . .. 2 0 1 U 

Eight Wagon Wheels, T ravelling Engines 
15 a 2a a t 18 8... . .. . . . .. . 14 17 10 

These castings appear to be classified 
according to their relative difficulty in mould
ing, and being lumped together in this way 
probably meant t hat· the three engines were 
identical. On this assumption the weight for 
each engine would be 41 cwt . 2 qr. 27lb., 
classified as below :-

. Cwt. qr. lb. s. d. 
0 0 26 at 16 4 

30 2 2 " 18 8 
4 3 17 " 21 0 
6 0 10 " 23 4 

It seems likely that these were finished 
weights, as all the other ledger weights appear 
to be, and a tentative calculat ion of the 
weights· of the engine parts known to be iron 
castings arrived at about the same total 
weight. . 

There is no record of an order for the third 
engine of this batch , works No. 7, but the 
ledger records its delivery on March 19th, 
1827, " for 1 locomotive engine and tender, 
as per agreement, £550," while the incidental 
expenses for March, 1827! included, (( To~s 
for No. 7 travelling engme, 27/-. Thts 
engine was paid for by a six months' bill for 
£550 dated March 30th, and falling due on 
September 19th, 1827. It will be noted that 
the price had been reduced by £50. . . . 

Mr. W . W . Tomlinson, when compihng h1s 

i 
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" History of the North-Eastern Railway," 
had evidently found in the Darlington Com
pany's records evidence of the delivery of an 
engine at that date, but he erroneously 
identified it as the " Experiment," being, no 
doubt, imbued with the tradit ion that there 
were only four engines of what may be called 
the '' Locomotion " class, whereas we now 
know that thore were five. 

This new fact explains the Prussians' 
statement that, early in 1827, there were six 
locomotives on the line, five at work and one 
in reserve. The exact date of their visit was 
not stated, but it is now seen to be after 
March 19th when the fifth engine was 
delivered, at which time they would certainly 
have seen the five t ephenson engines at 
work and the sixth, Wilson's, partly dis
mantled. 

The Prussians, in their description of the 
Darlington engines, refer particularly to four 
of them to which their detailed account 
mainly applies, but they do not refer to any 
difference between them and No. 1, although 
some alternative figures might be applied to 
it. Possibly they regarded the four similar 
engines as generally representative of the 
class, although there were important differ
ences between them and No. 1, as already 
indicated. 

AJthough it has been sho~ that there 
were five Stephenson locomotives delivered 
to the Stockton and Darlington Railway by 
March 19th, 1827, one of them seems to have 
vanished or to have been converted into 
something else before 1833, t he date of 
Pambour 's list , which contains only four such 
engines, including " Locomotion." A possible 
explanation of this will be propounded later. 

Although No. 1 does not strictly come with
in the purview of this article, it is necessary 
to refer to it in order to trace t he develop
ment of the . and D. engines 2, 3, 4 and 5 
from it. Most of our knowledge of " Loco
motion " is based on the engine as it now 
exists, as there is no contemporary illustra
tion of it except one of Messrs. Stephenson's 
original drawings, while there is only one 
contemporary description that gives any 
technical information, this being found in 
Newton's London J ournal for 1825. From 
what is known of its working career, there 
can be little of the original engine remaining, 
but it does retain generally. the form shown 
on the before-mentioned original drawing. 

AJthough all George Stephenson's earlier 
locomotives had bar-guided crossheads, 
'' Locomotion " was provided with parallel 
motions, and it may be supposed that, as it 
was built at a time when both George and 
Robert Stephenson were fully engaged else
where, this motion was applied by someone 
in the works who was more familiar with 
stationary engine practice. 

The original Stephenson drawing, repro
duced in Warren's book, is interesting, as it 
shows two forms of paral1el motion, one of the 
Watt type and the other of the Freemantle 
or " Grasshopper " type. The latter was 
actually employed on No. 1, and its arrange
ment and dimensions on the drawing agree 
closely with those of the engine as it now 
sta.nds. This parallel motion, patented by 
William Freemantle in 1803, depends on the 
geometrio proposition that if a straight line 
moves so that its ends slide along two fixed 
lines which intersect one another at right 
angles, then the mid-point of the moving line 
describes a circle with its centre at the point 
of intersection of the fixed lines, and with a 
radius equal to one-half of the moving line. 
In practice t he moving line is represented 
by a bar or " half-beam," one end of which is 
connected with the crosshead while t he other 
end should, for an exact motion, slide in a 
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straight guide at right angles to the cylinder 
axis. The mid-point of the half-beam is 
attached to a radius rod, or counter-crank, 
centred at a point on the cylinder centre line. 

In Freemantle's motion the straight guide 
for the t ail of the half-beam is replaced by 
an oscillating pillar to the upper end of which 
it is pinned. This alternative, whilst reducing 
friction, introduces some inaccuracy in the 
straight line motion due to the small vertical 
motion given to the tail of the half-beam. 
The error can be kept small if the half-beam 
and the oscillating pillar are made as long 
as possible in relation to the piston stroke. 

In " Locomotion " t he long crosshead 
prevented the counter-crank centre from 
being placed on the cylinder axis, and the 
position adopted seems to have been deter
mined by a desire to utilise the existing valve 
gear supports and so avoid the provision of 
two extra pillars ; but this compromise 
made the motion less accurate. The half
beams and counter-cranks were duplicated 
to give lateral st ability and to prevent the 
crossheads from turning about the cylinder 
axes, while the oscillating pillars took the 
form of braced rectangular frames pivoted 
close to the crown of the boiler . The width of 
the motion on No. 1 was, however, consider
ably less than that shown on the drawing. 

Although " Locomotion " was not delivered 
u.ntil twelve months after it was ordered, it 
was probably finished much earlier, judging 
from engine No. 3, which was delivered in 
about six months. It was no doubt tested at 
the works to ascertain the behaviour of the 
parallel motion, &c., and this appears to have 
shown some room for improvement, as one 
of the chief differences in engines Nos. 2 - 5 
lay in the proportions of t he para.llel motion. 
According to the figures given by the 
Prussian engineers, the length of t he half
beam was increased from 29in. to 33 · 25in., 
the counter-crank was made 15in. long instead 
of 7in. and with its centre placed as close as 
possible to the crosshead, while the oscillating 
pillar was reduced in height from 42in. to 
28. 5in. 

Now, the wheel base given by the Prussians 
for t hese engines was 6lin., while the sum of 
the two half-beams was 66 · 5in., an impossible 
combination with the arrangement on engine 
No. 1, and at first rather puzzling. A solu
tion was found, however, when it was realised 
that the half-beams overlapped-that is, the 
ends of one pair were attached to the oscillat
ing pillar nearest the opposite cylinder. This 
peculiar arrangement is confirmed by the 
Brewster woodcut, which, although rather 
sketchy, definitely indicates such a con
nection. The provision of separate pillars 
for the counter-crank bearings allowed them 
to be spaced further apart, in agreement with 
the design for No. l. The shortening of t he 
oscillating pillars was a defect, but its dis
advantage was counteracted to some extent 
by the longer half-beams and counter-cranks. 
A good reason for this shortening will be 
shown later . 

The improvement in the accuracy of the 
parallel motion, made by altering its pro
portions as indicated, is well sho~ by 
calculating the probable maximum departure 
from the straight line motion. With t he 
gear of No. 1 the error 'vas 0 · 017in., while 
for the new arrangement it was only 0 · 006in. 

It is interesting to note that Freemantle's 
parallel motion was fitted to the first 
stat.ionary engine installed in the Stephenson 
factory in 1823, and also to a second such 
engine installed in 1826. 

The originalS. and D. No. 1 drawing shows 
another peculiar feature which had never 
been heard of before and was at first thought 
to have been a mere preposal. This feature 
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was the enclosing of one axle in a long tube 
pivoted to a bracket under the boiler so that 
the axle and wheels could rock laterally so 
as to give a continuous four-point bearing 
on the rails, however uneven they might be. 
We know now, from the Prussians' report, 
that this device was actually used on engines 
Nos. 2- 5, and almost certainly on " Loco
motion " itself. The report states that they 
saw engines with both axles in tubes, or with 
one axle in a tube .and the other in plain 
bearings. This device was obviously superior 
to the "steam-pistons" patented by George 
Stephenson in 1816, and it had the advantage 
t hat the position of the piston in the cylinder 
was not affected by the tilting of the axle. 
None of the early writers on the locomotive 
seems to have known of it, and J . W. Hack
worth's silence on the point is especially 
noteworthy. We may perhaps conclude that 
it was devised by .someone other than 
Timothy Hackworth, and was therefore con
sidered to be unworthy of notice. Curiously 
enough, the PrWJsians themselves do not 
mention that one tube was pivoted, although 
the pivot idea must have been the basic 
reason for using such a t ubular axle-box. 

When trying such a new arrangement it 
would be natural to fit one axle of " Loco
motion " with a pivoted tube, as on the 
original ckawing, and to mount the other 
axle in half plummer block bearings as 
employed in the earlier locomotives. The 
results of the trial of this axle-box on No. 1 
appear to have been so satisfactory that 
engines Nos. 2- 5 were apparently fitted with 
tubular boxes on both axles, the second one, 
of course, being fixed to the engine frame. 
The No. 1 drawing shows a solid tube, which 
had to be slipped on to the axle end,vise 
before one of the wheels was driven on. The 
tube was also provided with enlarged ends 
which overlapped the naves of the wheels, so 
forming dust covers. 

Now, the adoption of these tubular axle
boxes precluded the use of a sprocket and 
chain axle coupling between the wheels; such 
as had been employed on t he earlier Stephen
son engines, and we see here, almost certainly , 
t he main· reason for the introduction of the 
outside coupling rods, said to have been 
first used on " Locomotion." The outside 
coupling rods are attribute'd traditionally 
to Hackworth, but it should be remembered 
t hat George Stephenson had used inside 
cranks and coupling rods in 1815, but aban
doned them in favour of the cha.in coupling 
on t he Killingworth engines because of the 
difficulty of making satisfactory cranked 
axles. While these rods gave a better 
axle connection, they involved the use of 
return cranks for one end of each coupling 
rod, a mechanically objectionable device 
which gave rise to some trouble. It may be 
that the latter feature prevented the use of 
outside rods in 1815, although in 1824 it was 
considered preferable to use them instead of 
fitting sprockets and chains outside the 
wheels, which was a possible alternative. 
The No. 1 drawing also suggests the use of 
spur wheels for coupling. 

The existence of these pivoted axle-boxes 
on the first Stockton and Darlington engines 
might very easily have led to the introduction 
by Hack worth of the longitudinal compensat
ing levers which connected the two rear 
axles of his " Royal George." These lever 
were shown on a drawing seen by the 
Prussian engineers, early in 1827, and they 
exist on t he model of the " Royal George," 
which, tradition says, was made by Hackworth 
himself, or at his direction. I t is curious to 
note that William Chapman patented this 
latter device, applied to wagons, in October 
of the same year . . 
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The original drawing of No. 1 shows both 
valves operated by a single excentric fitted 
to the nave of one wheel, that position being 
neces ary to get a direct drive from the 
excentric to the valve lever nearly vertically 
above it A second short excentric rod 
went off at right angles to the first 
and drove the valve of the other cylinder 
through a bell crank lever and another vertical 
rod. 

Now, with an engine fitted with two tubular 
axle-boxes it was impossible to mount the 
excentrics on the axles, so that a new atTange
ment of valve gear had to be devised. A 
solution was found by mounting the excen
trics on a rotating shaft placed across the top 
of the boiler, the ends of this shaft carrying 
cranks set at right angles which were coupled 
by vertical rods to the mid-points of the 
coupling rods. Short inclined excentric 
rods were connected directly to the valve 
levers. This scheme made it possible to use 
solid excentrics of small diameter, thus 
reducing friction, while the gear was well 
away from the dirt of the track. 

As one axle was pivoted, however, any 
motion of the ends of that axle would move 
the mid points of the coupling rods vertically 
by half the amount of such motion, but as 
the valve shaft itself ran in fixed bearings 
some provision had to be made to accom
modate this displacement. The simplest, 
and most probable, method would be to form 
the holes in the forked ends of the vertical 
driving rods as vertical slots ; the lack of 
such provision on engine No. 2 may have 
been the cause of some of its troubles. This 
defect could have been avoided, however, 
if the excentric shaft had been driven directly 
from the crank pins of the fixed axle, as was 
done on Wilson 's four-cylinder engine of 
1825, which had a similar valve gear ; or, at 
any rate, from points on the coupling rods 
close to the ends which were attached to the 
crank pins of the fixed axle. 

The Stockton and DarJington locomotives 
differed from the Killingworth and Hetton 
engines in having a much shorter wheel base, 
and this may have been adopted to enable the 
engines to be turned on the turntables used 
for the wagons ; it would also have the 
advantage of shortening the coupling rods. 
The drawing of No. 1 shows the wheel base 
as 5ft., placed somewhat unsymmetrically 
with respect to the boiler, but it appears to 
have been actually 5ft. 3in. for that engine, 
whereas Nos. 2- :3 had a wheel base of 
:)ft. lin., according to the figures given by 
the PrusRians. 

The changes made in engine No. 2, based on 
the experience gained from No. 1, may have 
been carried out rather hurriedly, and perhaps 
it was not properly t ested before its delivery 
on November l st, 1825. 

According to Tomlinson 's quotations, the 
Railway Sub - Committee minutes, on 
November 11th, recorded that " Messrs. 
Stephenson and Co. had delivered the last 
locomotive engine, and on account of its 
very imperfect state, the smiths had been 
employed a whole week before it could be got 
to work. " On November 25th, 1825, the 
Hub-Committee resolved to ask Messrs. 
Robert 1 'tephenson and Co. not to send any 
engine with new and experimental apparatus, 
but only with such arrangements as had been 
tried and approved already. They also 
asked for some spare wheels, fitted on their 
axles, and these wheels should be always of 
the same pattern, not only for the engines, 
but for the wagons. 

OthertroublewithNo. l or No. 2 isreferred 
to, rather obscurely, in a letter from George 
Stephenson to Timothy Hackworth , dated 
January 12th, 1826, and quoted in Robert 
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Young's "Timothy Hackworth and the 
Locomotive." It reads :-

"If you have any fear of trouble with the 
cranks, let me know by return of post, and I 
will send the long ones over and two single 
crank pins to fit the large holes in the wheels. 
It appears to me that one of the side rods 
must have bent to let the other get over the 
centre, otherwise it could not get past. We 
will not be long in getting another engine 
ready for you, so that you will have more 
time for repair.'' 

In another letter of May 3rd, 1826, George 
Stephenson writes : " Will you have the 
goodness to send me an account of how the 
new engine pleases you, and whether we 
can make any improvements in the one 
we are now finishing and which is in all 
respects the same as the last. How do the 
brass pistons answer 1 The other engine 
will be sent off next week. " 

The two engines here referred to were 
S. and D. No. 3, delivered on April 17th, 
1826, and No. 4, delivered on May 18th, 1826. 

The Prussians gave the dimensions of the 
boilers of engines Nos. 2- 5 as lift. 6in. long 
and 4ft. 6in. diameter, the plates being 0 · 5in. 
thick. A flue 25in. diameter passed straight 
through and ended in a chimney, the top of 
which was about 8ft. above the boiler. The 
0 · 5in. shell plate is much thicker than would 
be required by the steam pressure alone, but 
it was, no doubt, adopted to make the shell 
stiff enough to support the cylinders, &c., 
and to prevent its deflection by the piston 
thrust. 1,his may have been the reason, in 
the K.illingworth engines, for placing t he 
cylinders at the extreme ends of the boiler, 
where advantage could be taken of the stiff
ness of the end plates, thus avoiding undue 
thickening of the barrel plates. 

Now, the present boiler of " Locomotion " 
is obviously not the original one, and the 
Stephenson drawing shows the boiler as a 
plain cylinder, l Oft. 5in. long and 4ft. dia
meter. As all the earlier Stephenson loco
motive boilers had dished ends, it may be 
taken as practically certain that " Loco
motion," and the other similar engines, had 
such ends, although omitted from this draw
ing, which is by no means a complete one. 
These dished ends, in order to be equal in 
strength to the boiler barrel, should have a 
radius of curvature equal to the diameter of 
the barrel, a rule recognised by Thomas 
Tredgold in his " Treatise on the Steam 
Engine, 1 27." By this rule the two ends of 
" Locomotion " boiler would amount to 13in ., 
which makes the overall length 11ft. 6in., a 
figure identical with that given by the 
Prussians for the boilers of engines Nos. 2- 5. 
This identity of length of all five boilers is 
confirmed by the ledger, where the weight of 
a new tube supplied for " Locomotion," after 
its flue had burst in July, 1828, was less than 
that of a tube supplied for one of the other 
engines, by an amount just equivalent to its 
lin. smaller diameter. 

" Locomotion," as well as Nos. 2- !5, had, 
no doubt, when first built, one-piece cast 
iron wheels similar to the 4ft. wheels on the 
later Killingworth engines, as depicted by 
Nicholas Wood, but its present wheels are 
late and heavy specimens of the cast iron 
wheel with separate renewable rim, first 
introduced by Robert Wilson on his four
cylinder locomotive sent to the Stockton and 
Darlington Railway in November, 182:3. 
Messrs. 1 tephenson and Co. were developing 
and making these two-piece wheels in 1826, 
the first ledger record of them relating to a 
set of four supplied to the Mount Moor 
Colliery on July 21st, 1826. A s the S. and D. 
No. f5 was not delivered nntil March, 1827, it 
is probable that its ~riginal one-piece wheels 
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were replaced by two-piece wheels before 
delivery. The foundry account in the ledger 
records the supply to the works, between 
January and March, 1827, of a number of 
wheel centres and rims, the weight of which 
agrees very well with the calculated weight 
of the twelve-spoke wheels seen by the 
Prussians at Darlington . It would appear, 
therefore, that some wheels from this batch 
were put on engine No. 5 before it went to 
Darlington. There is no ledger record of any 
other whe.els of this type being sent to Dar
lington before the date of the Prussians' 
visit, so that No. 5 may have been the only 
engine fitted with them at that time. 

According to the Prussians' report, these 
wheels were then regarded as the most satis
factory type, and their description of them is 
as follows:-" The wheels have been con
structed, after many trials, in a la ting 
manner, as it is specially difficult to prepare 
large wheels for waggons on ra ilways. These 
consist of two parts, an inner and an outer 
part, of cast iron and fastened together '"vith 
wooden wedges. The naves are round, 
internally bored accurately according to the 
diameter of the axles, and they are fastened by 
keys let half into the one and half into the 
other. The diameter of the inner part of 
the wheel is 30in., and that of the outer, with 
the tread, 47in. The depth of the nave is 
5in.; the width of the inner part of the wheel 
is 4in. This has 12 spokes 7/ 12in. to tin. 
thick, which increase in width towards the 
middle. The spokes are bound together by 
a ring 17 to 18£ in . diameter. In the outer 
circumference semi-circular notches, of 15 / 6in. 
to 2in. diameter, are arranged in the direc
tion of each spoke so that exactly similar 
notches in the inner circumference of the 
outer wheel exactly coincide and wooden 
wedges arc driven in, in order, in this manner, 
to bind both parts together. The tread is, 
in new wheels, 4! in. wide and conical, 
diminishing towards the front i of an inch. 
The thickness of metal is in front I!in. and 
behind 16 I 6in. The flange projects three
quarters of an inch, and the whole breadth 
of the wheel, inclusive of the flange, amount~; 
to 56 / 6inches; in some old wheels this is only 
4! inches. " 

While most of the dimensions given appear 
to be reasonable, one or two may be doubted. 
The nave of the pld wheels was 7l in. or Sin. 
deep, as coqlpared with their 5in., while their 
rim width of nearly 6in. does not agree with 
the sum of the tread and the flange, which is 
more nearly 5in. The latter figure also fits 
the weight figures in the ledger. 

They give the wheel diameter as 47in., 
instead of the nominal48in. This is probably 
correct, as the flange of a 48in. wheel would 
come unduly close to the low-pitched boiler, 
the diameter of which was greater than the 
distance between the wheels. The short nave 
measurement might be explained by the 
axle-box end covering the inner part of it. 

While this description shows that the wheel 
centre was spoked, it says nothing about t he 
shape of the rim, which, in later wheels, was 
of I section, with round holes through the 
web. Weight calculations show, however, 
that the rims also must have had spokes 
corresponding to those in the centre, just as 
Wilson's had, and it was, no doubt, for this 
reason that the rim was made so thick. 

The earliest illustrations of the two-piece 
wheel appeared in Rastrick's sketches of 
January, 1820, where they are shown with 
eight-spoked centres and webbed rims, with 
an indeterminate number, up to sixteen , 
of perforations. Tomlinson, however, found 
documentary evidence in the S. and D. 
muniments to the effect that the two-piece 
wheels made for the " Royal George," to 
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Haokworth 's drawings in November, 1828, 
a.nd which were presumably those seen by 
Rastrick, had eight-spoked centres and eight 
holes in t he webbed rim. The webbed rim 
is believed to have been introduced on the 
wheels made for the " Experiment " in the 
first quarter of 1827, these having eight-spoke 
centres and considera.bly heavier rims. 

The Stephenson ledger shows that in the 
wheels made by them during 1826 the parts 
were secured not only by wooden plugs, but 
also by a number of iron wedges driven into the 
{ in. gap between the centre and the rim. 
The Prussians, apparently did not notice 
these, or at any rate did not mention t hem. 

A reversion to twelve-spoke wheel centres 
appears t o have been made in the Darlington 
" Rocket ," delivered .in September, 1829, as 
they are shown on one of it s or iginal drawings, 
and also on Hackworth's drawing of t hat 
engine dated l 831. 

A peculiarit y of the Brewster woodcut, 
Fig. 1, is t hat t he engine there represented 
was fi t t ed with'wooden wheels, and t he story 
of t hese can be pieced together from t he 
ledger and from Hackworth's and Rastrick's 
notes. 

On November 9th , 1827, Hackworth noted 
that he was direct ed to make-a report on some 
wooden wheels for locomotives, with wrought 
iron tyres, which were being made at t he 
BedUngton Ironworks, and they were to be 
ordered from Messrs. Stephenson and Co . A 
further note suggest s t hat a set was ordered 
in April , 1828, while the ledger shows t hat t hey 
were delivered on July 24th, 1828, t he price 
for the four wheels, two axles, and ironwork 
being £91 10s., a cost about t wice t hat of 
cast iron wheels with axles. 

On August 1st Hack wor th noted t hat t hese 
wheels were put t~nder No. 3 locomotive, and 
he gives t heir weight as 25 cwt. , which may be 
compared with 30 cwt. for the lighter pattern 
of two-piece cast iron wheels. Rastrick in 
J anuary, 1829, wa.s told about t hese wheels 
and recorded t hat t he engine having them 
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was the one t hen driven by J ames Stephen
son , and that the t yres were worn out in ten 
weeks. This life compares very unfavourably 
with some tyres that he had seen at Killing
worth (where wrought iron tyres had been 
used since 1826), which after nine months' 
use were very little worn . The only ledger 
entry for t he re-tyring of the wooden wheels 
is dated J anuary 3rd, 1829, and it shows t hat 
the four t yres with s.eventy -two bolts weighed 
9 · 8 cwt., and t he cost , including turning and 
fitting up, was £33 lls. 

This k ind of wooden wheel had, however, 
been fitted to t he two locomotives sent to 
France in March and April, 1828, and to the 
'
1 Lancashire Witch ," completed on J uly 1st, 

1828, it being shown on the original drawings 
of t he latter engine. 

The wheel had a cast iron nave in which 
socket s were formed to receive t he inner ends 
of t he twelve wooden spokes. The felloes 
forming t he rim were surrounded by the usual 
iron tyre on which t he t hicker fianged tyre 
was shrunk, and t here secured by radial 
bolt s t hrough t he rim. The crank pins were 
fitted in bosses forged on t wo flat iron rings 
placed one on each side of the spokes and 
fastened by bolts passing t hrough t hem. 

The first wrought iron tyres fitted to the 
cast iron wheels of the Darlington engines 
were on the set of six rims supplied by 
Stephensons for t he " Royal George " in 
November, 1828. These, according to 
Rastrick 's sketch, were plain hoops, 3 · 5in. 
wide and 1in. t hick, shrunk on t o t he t read 
of t he wheel, t he adjacent face of t he cast 
iron flange being chilled . One of the four
wheeled engines had a similar set of t yred 
rims in the same month, but, judging from 
t he ledger entries, the Darlington Company 
did not at that t ime adopt the wrought iron 
tyre as a general practice. Possibly t he addi
t ional cost was a deterrent, as a wrought iron 
tyred rim cost £7 as compared wit h £3 5s. for 
t he plain cast iron rim. 

(To be continuerl) 

Buttress Darn at San Felipe, Argentina 

WITH a view t o regulating t he overflows barrage dam a.t San F elipe, !50 kiloms. west 
of the R iver Conlara , Province of San ward of t he station Tilisarao, on t he railway 

Luis, Argent ina , so as t o improve t he irriga- referred t o. This const ruction has been 
tion of t he valley of the same name, st retching carried out by t he Nationa l Irrigation 
out over some 60 ki loms. and served by the Directorat e, subject to t he provisions of the 
branch of the railway running between t he Irr igat ion Act No. 6546, previously agreed 
townships of Mercedes and Dolores, t he with t he Government of t he Province of San 
National Government resolved to erect a Lu is, by which it was arranged t hat t he 
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nat ion would be responsible for t he adminis
trat ion of the irrigation syst em over t he 
entire R iver Conlara and for improving the 
means for distributing the water for irrigation 
purposes as also for the upkeep of t he barrage 
st ructures. 

During past years, when the volume of 
water was more a bundant than now, some 
4500 hectares throughout t he valley were 
effectively irrigated, comprising 1000 hec
tares above San F elipe and the remainder 
below, including the important district s of 
Santa Rosa, which are served by t he valuable 
distribution system constructed by the 
nation in 1916, and also the district of 
Concaran , with its distribution syst em con
structed by t he province in 1910, irrespect ive 
of numerous free supplies for private 
utilisation . 

Owing t o the erratic behaviour of the River 
Conlara , t he volume of whose waters shows 
a phenomenal falling-off in the spring months 
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when irrigation is most urgently required, 
t he entire irrigation of the Conlara, it may be 
said, has been of a haphazard nature. There 
has been no permanent and reliable irrigation 
distribut ion . The only sources of a st eady 
water supply are the River Claro, a tributary 
of t he Conlara, which supplements the 
fertilising wat ers in Santa Rosa and t he 
spring waters of Ojo del Agua. 

About t en years ago the irrigat ion water 
upstream from 1 an F elipe disappeared 
entirely , and it may be computed that 
throughout t he years 1936, 1937 and 1938, 
owing to t he unprecedented falling-off in t he 
volume, t he irrigation wat er area situated 
downstream sank to some 2000 hectares in 
t he entire basin of the Conlara. 

The new barrage works control the sporadic 
overflows from a cat chment area of 1230 
square kilometres. The mean off-flow during 
the years 1931-40 was at the rat e of 
2 · 65 cubic metres, with which supply 
properly controlled it would be feasible to 
irrigate some 10,000 hectares. The topo
graphical features of t he dam site at San 
Felipe consist of an open ravine, slopes, an 
exposed stratum of rock , low enclosing 
height s, preceded by a fairly extensive valley 
or basin, and t wo lat eral ridges of no great 
height . 'l'he geologist , Dr. Franco Pastore, 

• 

• 



• 

234 

made a study of the rock formations of the 
district, verifying them to be classifiable as 
granites of medium, homogeneous grain 
admixed with quartz distributed regularly 
in grains smaller than in the feldspars and 
with a large percentage of mica interspersed 
with plagioclase and biotite and with many 
faults in both directions. 

The volume of the water impounded at 
normal level, 841 m. above datum, is 
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(level 817), and this thickness diminishes 
gradually to 0 · 43 m. at the elevation 
843 ·50 of the coping. The buttresses have 
a thickness of 1 · 17 m. at their base, which 
diminishes gradually to 0 · 40 m. in their 
upper sections. 

In order to enable them to withstand the 
forces acting on them the slabs of the wall 
are reinforced with rods 25 mm. in diameter, 
spaced at 0 ·10 m. from centre to centre 

• 
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concrete in horizontal stages, 15 m. to 25 m. 
long, connected up by the construction joints. 

An interesting problem arose as to the 
manner of forming the junction between the 
main wall and the sloping sides of the valley. 
It was overcome by forming concrete steps 
of a rectangular cross section, from which 
spring the slabs of the wall. 

The principal materials required for the 
San Felipe dam included 30,082 cubic metres 

844·00 

Rock-fill Mole 
• 

\ 

FIG, 3 - PLANfAND DOWNSTREAM ELEVATION OF DAM 

81 cubic hectometres, t he pool covering a 
superficial area of 1300 hectares, while at 
full overflow level, 843 m. above datum, 
the volume impounded amounts to 110 
cubic hectometres with a water surface of 
1543 hectares. 

The works carried out consist of the main 
dam, various excavations, a supply conduit 
and the spillway channel (Fig. 3), together 
with certain embankments. 

The main dam across the Conlara 
(Fig. 3) consists in its central section of a 
reinforced concrete buttress dam of the 
Ambursen type, the maximum length of 
which is 220 m. and the maximum height 
25 ·50 m. Beyond the northern extremity, 
where the dam height is less than 7 m., the 
structure is continued in the form of a break
water mole, 120 m. in length, small stones 
obtained from the excavation of t he supply 
conduit having been utilised for its con
struction, while to the south the dam is 
continued in the form of a gravity wall, 
8 · 70 m. in maximum height and 330 m. in 
length. 

Across the top of the buttress dam at 
level 843 ·50 above datum there is a footway 
2 m. wide and with a parapet 1 m. in height. 
The buttresses and wall of the main dam 
have been designed and dimensioned to be 
generally similar to the Stony Gorge mole 
erected in 1930 by the Reclamation Service 
of the U.S.A., which construction is con
sidered to be one of the most skilfully designed 
of the period. The distance between centres 
of the buttresses is 5 ·50 m. The wall has an 
inclination of 45 deg. on its upstream surface. 
It has a thickness of 1 · 17 m. at its foundation 

(Fig. 4) . 'T'he spacing is gradually increased of concrete, of which 9541 cubic metres 
up to 0· 19 m. in the upper zone. Toward consisted of concrete " A," utilised in the 
the sides of each slab there are diagonal rods, screens, foundation embeaments and acces-
30 mm. in thickness, spaced three per lineal sories, 10,351 cubic metres concrete " B," 
metre. The buttresses also are stoutly utilised in the buttresses, 10,190 cubic 
reinforced with 16 mm. rods placed vertically, metres concrete "C," employed in the abut
horizontally and diagonally with spacing as ments and dead retaining wall, and 603,000 
shown in the drawing. With the object of kilos. of reinforcing rods. As much as 
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FIG. 4-SECTION, ELEVATION, AND D E TAI L OF MAIN DAM 

transmitting to the buttresses the loads 
falling on t~e wall the supports are reinforced 
with 2@ mm. rods spaced at 0 · 20 m. and also 
by longitudinal rods, 20 mm. in diameter. 
There is further reinforcement at the junction 
between the sloping wall and its concrete 
foundation block, which penetrates at certain 
places to a depth of 5 m. into the rock. 

The irregularities of the rock foundations 
of the dam were filled in completely with 

I 

142,000 cubic metres of rock was excavated 
for the supply conduit. 

No difficult problems of foundationing or 
of draining arose in carrying out the work, 
as the rock was near the surface in the bed 
of the river and over practically the whole of 
the slopes. During the winter, when the 
volume of water drops to very low values, the 
river was deviated by small embankments to 
one side of the bed. Excavation was t hen 
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carried out in the dry, little pumping being 
necessary. When one section of the founda
tions had been completed the river was 
diverted over that section and between the 
buttresses and the work of excavation was 
carried on elsewhere. 

The injection of cement grout under pres
sure was carried out over t he ent ire founda
tion of the wall through grout holes 50 mm. 
diameter a1l.d 6 m. in depth , at distances 
varying between l ·!50 m . and 3 m. In all , 
134 grout holes were bored, and they 
absorbed some 73!50 kilos. cement in an 
admixture of one part cement to one of water 
at a pressure of 120 lb . 

The concrete facing of the buttressed dam 
constituted t he most important part of the 
undertaking. The rubble was obtained from 
granitic rook extracted from quarries situated 
some 2500 m. away and transported by 
Decauville railways, whilst the sand was 
taken from t he banks of the river about 
200 m. upstream from the dam and raised by 
belt conveyors up to silos at t he side of the 
concrete plant. 

Probably for the first time in the Argen
tine, use was made of a pump for the delivery 
and spreading of the concret~ in place. The 
pump employed was a Rex Pumpcrete 
No. 160, with the small output of 12 cubic 
metres per hour. It allowed the concrete 
to be transported and distributed with 
facility and with regularity and uniformity. 
But it had the drawback of requiring mix
tures rich in cement with a low percentage of 
coar e gravel and a high percentage of water, 
and it did not rpermit the use of rubble 
coarser than 50 mm. diameter. Such con
ditions, in this particular case, owing to the 
fact that a . tructure rich in cement was 
required, together with a high degree of 
uniformity and impermeability, in no way 
prevented the structures being completed in 
a perfectly satisfactory manner. With 
concrete mixtures of type " A," with 
350 kilos. cement per cubic metre the pump 
successfully fed the mortar as far as 220 m. 
horizontally and to a height of 8 ·50 m. , 
while with the mixture type " B " with 
300 kilos. cement per cubic metre the range 
covered was 160 m. horizontally with an 
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cement, 648 kilos. sand, 1250 kilos. rubble and 
water 0 · 7 0 per cent. , the strengths obtained 
being 207 kilos. per square centimetre after 
twenty-eight days and 264 kilos. per square 
centimetre after ninety days. The whole of the 
concrete was agitated thoroughly by means 
of pneumatic vi bra tor. . Metal shuttering, 
3 mm. thick, was u. ed for placing the con
crete in buttresses and screen wall slabs. 
When forming the buttresses, panels 1 m. in 
height and 1· 80 m. in length were used . 
Variation in the thickness was obtained by the 
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way was therefore constructed on the north 
bank. Its sill is at elevation 841 m. above 
datum. It has a normal overflow capacity 
of 1000 cubic metres per second with the 
water level at 843 m. above datum. The 
length of the spillway is 170 m. and it takes 
the form of a circular arc. The spillway 
channel discharges into the river directly 
downstream from the dam. 

The obj ect of the dam is purely that of con
trolling and regulating the flow in the River 
Conlara. The outlet works are situated on 

FIG. 6-CONSTRUCTION OF SLAB WALL 

use of internal distance pieces spaced 1 m. 
apart. These distance pieces were small rods 
sunk in the concr~te. Each had a cone-shaped 
member screwed to each end of the rod 
within the shuttering, but with the nut 
outside. After the concrete had set these 
cones were taken out and the embedded rods 
could then be used for securing auxiliary 
clamps for the suspension of operating 
cradles or emergency lashings, &c. The 
apertures left were finally stopped up with 
concrete. Such distance members and cones 
were not used for the wall slabs or for any 
surfaces in contact with water for fear 

12·35 ---- --;:q~i.J1':J..·15~ 
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the south bank and consist of two lengths of 
cast iron pipe, 1· 10 m. diameter and 25 mm. 
in thickness, each being placed between 
buttresses with its axis at level 827 m. above 
datum. The arrangement is shown in Fig. 5. 
Manually operated emergency valves control 
t he inlet of water to t he pipes. Regulation 
of the flow is effected by dispersing valves 
situated at their downstream ends. The 
shut-off valves, the by-pass, air relief valves 
and dispersing valves were supplied by 
Glenfield and Kennedy, Ltd., and meters by 
the British Pitometer Company, Ltd. Water 
flowing out from the pipes falls into a cham her 
15 m. in length and flows thence along a small 
channel, discharging direct ly into the river 
by a chute. 

In addition to the main dam and its flank
ing walls, two small embankments a few 
metres in height had to be built across low 
saddles in the hills surrounding the reservoir. 
F or this purpose use was made of mixtures 
of black and chalky earths with sand in equal 
proportions, accompanied by moistening and 
tamping. 

FIG. 5-ARRANGEMENT OF OUTLET PIPE 

Construction work was begun in April , 
1938, and completed in May, 1941 . It was 
carried out by the firm Pauling Argentina 
Limitado in terms of contracts agreed with 
the National Government, and the total 
expenditure amounted to 2,779,000 dollars. 
Since t he dam itself was ready for functioning 
in December, 1940, it was possibl~ to dam up 
the freshets of the spring 1940-41. 

equal distance vertically. · With mixtures 
of type " C, " 2!50 kilos. cement per cubic 
metre, the pump was not employed. The 
mean admixture proportions in " A " mix
tures wefe 350 kilos. cement, 773 kilos. sand 
and 1123 kilos. rubble and the water per
centage 0 ·54, giving strengths of 225 kilos. 
per square centimetre at twenty-eight days 
and 295 kilos. per square metre at ninety 
days ; in the case of type " B " mixture use 
was made of 300 kilos. cement, 768 kilos. 
sand and 1128 kilos. rubble, the water per
centage being 0 · 61 and the strengths 191 
kilos. per square centimetre after twenty
eight days and 229 kilos. per square centi
metre after ninety days. 

Type " 0 " e.oncrete contained '250 kilos. 

that , however well the apertures might be 
subsequently stopped, the water might yet 
seep tlrrough. 

At the junctions of the screen wall slabs 
and the buttresses there was applied a mix
ture 2 cm. thick, containing 5 per cent. 
asbestos, 37 per cent. mexphalt, 50 per cent. 
sand by weight, having an average density of 
2 · 200 kilos. per cubic metre. This m.i«xture 
has yielded satisfactory results. To obtain 
impermeability of the screen wall no special 
coatings were considered necessary and com
plete reliance is placed in the impermeability 
and resistance of the concrete containing 
350 kilos. cement per cubic metre. 

It was not considered advisable to permit 
water to flow over the main dam, and a spill-

The inspection of works on the spot 
was carried out by Luis L . Martinez, 
assisted by the engineers, Pedro Moyano, 
Jose A. Guiraut and Dr. Clothilde L . P. de 
Guiraut, of the staff of the National Irrigation 
Directorate. 

EFFECT OF ANTIMONY ON MAGNESIUM.-Experi
ments have been carried out at University College, 
Cardiff, on the effect of antimony on magnesium. 
It is shown that ant imony does not cause any 
improvement of the mechanical properties or 
corrosion-resisting propert,ies. The solid solubility 
of antimony in magnesium is very small, and the 
alloys are not capable of age hardening. 

• 
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SCIENCE IN GOVERNMENT 

OF all the addresses and speeches delivered 
by scientist s at the recent meetings of the 
British Association, that by Professor A. V. 
Hill- reprinted in our last issue-is d.is
tinguished by its breadth and the permanency 
of its t heme. It is not concerned with affairs 
of the day or the hour, but with abiding 
principles. It lays down rules which must 
be observed if Science is to be profitably 
united with government, warns us against 
the pitfa lls which may betray her feet in the 
field of politics, and reminds us that her 
votaries are just as liable as other men t o be 
influenced by emotions which may lead them 
aside from the strict and narrow path of 
essential truth. No man is bett er equipped 

· to utter such a warning than Professor Hill, 
for he is at once a scientist of distinction, a 
parliamentarian, and a daring speaker . There 
a.re politicians who would not hesitate to use 
science for their own ends, and there are some 
scientists who hold t hat bias in the use of 

THE ENGINEER 

science is a legitimate weapon in the political 
armoury. It is, perhaps, because Professor 
Hill has been made aware of such misuse 
of science in government t hat he has been 
moved to insist over and over again that 
never in any circum:;t ances should it permit 
its integrity to be t ampered with. 

The address divides itself broadly into two 
parts. In the first with a succession of 
repeated blows it hammers in the whole 
duty of science in government, and in the 
second it offers practical suggestions for the 
maintenance of the chastity and growth 
of science in a political atmosphere. It 
warns us that if the application of science in 
government is to have a decent chance of 
success it must be saved at the start from 
" sloppy thinking, careless handling, or 
unscrupulous use." With the first of these 
ills we are all only too familiar . One need 
only pick up any lay and a few pseudo
scientific papers to be made at once aware of 
an attitude towards science which is pro
nouncedly "sloppy." That t he apostles are 
themselves to blame in some measure for 
this misuse must be admitted . With the 
laudable desire to make the nation science
minded they have invoked the help of 
propaganda, and propaganda almost invari
ably leads to exaggeration and distortion . 
It is a dangerous weapon; how dangerous 
may be seen by the examination of popular 
advertisements for drugs and medicinal goods. 
Unscient ific people are prone to seize upon 
some scientific fact and employ it for their 
own purposes. The Ministry of Food is, 
perhaps, not wholly guiltless in this respect, 
as witness the excessive stress it has laid 
upon vitamins, and its treatment of white 
bread. " There is," says Professor Hill , 
"grave danger that it (science) may give up 
its normal attempt at objectivity and resign 
itself to advocacy; it may cease to t ake 
account of all the fact s and-what is all too 
easy-may select only t hose which fit some 
conclusion arrived at already by interest or 
feeling." Continual watchfulness is essen
tial. " I f science is to play it s proper part, 
it must be consciously aware of the dan,gers 
which beset it ; it must deliberately choose 
objectivity instead of advocacy; it must 
condition its followers to the conviction that 
scientific integrity and a clear scientific con
science are much better bedfellows for a 
scientific man than political honours or 
public fame." Thus Professor Hill, and 
again, still hammering at the same theme, 
" Unless, indeed, the integrity of science is 
sternly maintained, damage rather t han 
advantage will result from its introduction 
into government." Finally let us quote one 
brilliant passage in which the whole truth is 
embod.ied . Mter asserting that the sole 
object of science is to arrive at the facts, 
Professor Hill continues : cc no considera
tion of religion, morals, or politics should be 
allowed to deflect it by one hair's breadth 
from its integrity, the repute of science itself 
(which is the collective property of all 
scientific men) must not be exploited for 
selfish or sectional purposes, and neither 
authority nor vested interest, emotion, 
precedent or custom, greatly as they may 
influence us as men, should be allowed to 
bias our scientific observations or the con
clusions w

1
e draw from them.'' That is 

finely said and it was necessary that it should 
be said, for not only the public and the 
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politicians, but scientists themselves need 
to be reminded constantly that the integrity 
of science can only be preserved by unceasing 
vigilance. 

We have allowed ourselves all too little 
~pace to give that attention it deserves to 
the l)econd part of Professor Hill's addresH. 
His theme here is that in the conjunction of 
science and government the dangers of a close 
bureaucratic syst em must be avoided. One 
way to ward off that danger is to insist that 
independent scientific advice shall be given 
a constitutional place, and a constitutional 
right to be heard, in Government Depart
ments. All who have followed our advocacy 
of t he establishment of a council of engineers 
t o advise the Government--now happily 
realised- will not need to be assured of the 
support we tender t o Professor Hill in thiH 
proposal. Closely allied with it is the prac
tical suggestion that senior and junior workers 
in Government institutions and laboratories 
should interchange freely with other depart
ments, with industrial laboratories, and with 
universities. There is in science, more 
perhaps than in other professions, a perpetual 
t endency towards very close specialisation. 
In Government Departments it is especially 
liable t o reach dangerous dimensions under 
the practice of secrecy, which has witnessed 
great ext ension in recent years. How to 
meet t he necessity of secrecy-when it is 
really essential-and at the same time a void 
the di advantages that ac'bompany it, is a 
grave problem. It cannot , perhaps, be com
pletely solved, but the proposal for the fre
quent exchange of personnel between Govern
ment Departments and industry which Pro
fessor Hill advances is worthy of sympa
thetic examination. The broad principle, he 
says, is" that in every way we need t o break 
down barriers between universities, inde
pendent research institutions, industrial 
laboratories, and the scientific establishments 
and services of the Government. . . . We 
must not be deterred in t his project by 
bureaucratic objections, by false economy, 
by the red herring of secrecy, or by alleged 
administrative difficulties. In science we 
must deliberately follow the line of our 
national geniu ·, and ensure the fullest 
co-operation and interchange between inde
pendent science and science controlled by the 
State." There we must leave an address 
which is worthy to be read and digest ed by 
all who have at heart the faith that the art 
of government can be improved by an infu
sion of scientific method. 

Personnel and Industry 

I N our last issue we printed excerpts from 
a speech ma<.le by Mr. Bevin at a luncheon of 
the Institution of Production Engineers. 
Speaking before such an audience it might 
have been expected of a Minist er of Labour 
and National ervice that he would devote 
much time to problems of org~sation, 
methods of mass production, and similar 
topics with which the m em hers of that 
Institution would be deeply involved. In 
fact, a lthough a great part of what he sa.id 
was concerned with the shortage of skilled 
labour, the more interesting and no less 
important references were those to the effects 
of long hours and heavy unremitting work 
day after day upon the workpeople them· 
selves. He spoke with sympathy of thou
sands who have been t ransferred from one 
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part of the country to another, with the 
consequence that their homes have been 
broken up and that in place of home they 
live in billets ; of long hours worked in winter 
black-out nights ; of the nerve strain pro
duced by air raids; and asked that con
sideration be given to thrsc a.nd other things 
when output and hours of work were in dis
cussion. He mentioned, too, other factors 
that influence the ability of workpeople to 
produce, emphasised the importance of 
rhythm, and made clear how irritating it can 
be ''to be screwed up to a great pitch and 
then have a period of slack work and idling." 
The tenor of this part of his ~peech was a 
plea for consideration of the workers a 
human beings, not machinrs. 

Mr. Bevin has many critics. As, indeed, 
befits a Minister drawn from the Labour P arty, 
he can see more clearly in the perspective of 
the worker than in that of the employer. Thus 
he took industry as a whole to task because it 
took so long to appreciate the need for 
proper canteens, to imagine what blitzes 
would be like, and to pay due attention to the 
personnel side, failing in that perhaps to 
show under tanding himself of the many 
difficulties and problems with which em
ployers had to contend in earlier days of the 
war and their praiseworthy concentration as 
a first thing upon the imperative need to 
step up capacity to the utmost. One might, 
too, dispute the contention that '' a study 
of the curve of production over a period of 
months reveals that the final result achieved 
by spasmodic effort is not so good as that 
resulting from well-organised and sustained 
effort." In any kind of long-distance race 
-and what is armament production but a 
race against a determined opponent ?
the contestants indulge in spurts, and so long 
as they are not too frequently called upon to 
do so, they benefit thereby, actually and 
spiritually, by the visible effect of the effort. 
But such criticisms are small things in rela
tion to the whole humanity of Mr. Bevin's 
appeal. He is as determined as any to achieve 
a steadily improving output. But he want 
to gain it without adversely affecting the 
well-being of t.he personnel, and believes that 
fa.r from being conflicting, those two desi
derata are interdependent ; and he made a 
plea for a much closer collaboration petween 
t he personnel manager and the rest of the 
executive, including the produciiion engineer, 
with the object of bringing them about. 

Mr. Bevin's views on these matters are 
not entirely new. Disagree>ment there may 
be regarding the desirability of carrying out 
this or that particular measure, with the 
joint object of raising the level of production 
and maintaining the health of the workers. 
But all are at one in agreeing that if too 
great a strain is thrown upon the workers, 
there re ults in the long run so much sick
ness, o much absenteeism, and so many 
'' wasters " that productivity is lessened by 
measures intended to increase it. What is 
novel is to hear Mr. Bevin, when discussing 
the effect upon '' the most precious and 
valuable of all machines-the human," 
suggest that the question of optimum hours 
'' is not so much one of bargaining, but one 
demanding a scientific approach which takes 
account of all the factors involved at any 
given time and recognises the need for 
adjustment as these factors change," and 
that the object of that scientific approach 
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should be " to pre&erve the physical strength 
of the human being, and his morale, and to 
create the feeling that the well-being of the 
industrial army is being properly taken care 
of." The call for scientific met hod in dealing 
with a. human problem alive with nervous, 
E-motional factors, such as cc morale " and a 
'' feeling of well-being," i~ a relatively new 
phenomenon. But it accords with the spirit 
of a British Association meeting that con
cerned itself with the ability of science to 
co-ordinate and plan the building of a 
happier world, and is in tune with the whole 
wartime pattern of our day. 

• 

Obituary 

ANDREW BROWN 

SHIPBUILDING on the River Clyde has 
suffered a severe loss of a member of one of 
its oldest shipbuilding families by the sudden 
death, on Tuesday of last week, September 
:30th, at his home, cc Heatheryknowe," Kil
macolm, Renfrewshire, of Mr. Andrew Brown, 
the chairman and joint managing director 
of William Simons and Co., Ltd., of Renfrew. 
The fu·m is known in all parts of the world 
for the leading part it has played in 
the design and building of dredgers for river 
and harbour work, as well as the smaller 
types of river and harbour craft of all kinds. 
It was founded in 1 10 and the grandfather 
of Mr. An drew Brown was associated with 
those who established the yard. He himself 
was interested in both the engineering and 
shipbuilding sides of the firm's business and 
was very popular with his staff and the work
men. In the long period of shipbuilding 
depression which affected the Clyde as well 
as other British shipbuilding centres some 
years ago, Mr. Andrew Brown used every 
endeavour to keep his staff and work
people employed and secured work over 
a long period. Scarcely a year went by 
without some interesting t ype of dredger or 
other river or harbour craft being turned out 
at the firm's Renfrew yard. Shortly before 
the war two important dredgers completed 
at the yard were for the Russian Govern
ment and they were built to a particularly 
high specification for special work. The 
sudden death of Mr. Brown will be keenly 
felt by his co11eagues and his many business 
friends, not only in t his country but in many 
places abroad, to which ships and dredgers 
built by William Simons and Co. have been 
supplied. He was a valued member of the 
Institution of Engineers and Shipbuilder in 
1 cotland. 

WALTER C. PI'l'TER 

TT is with deep regret that we have to 
record the recent death in London of Mr . 
Walter C. Pitter, the chairman and technical 
adviser of the Central Gear Company, Ltd ., 
of 22, Wormwood Street, London, E.C.2. 
Mr. Pitter was an expert in the production of 
precision gauges and performed a great 
national service in the manufacture of such 
aauges during the last war. In his earlier 
years he devoted much time to the study of 
ventilating problems, and his multi-bladed 
fan, which was introduced by the Fitter's 
Ventilating and Engineering Company, Ltd ., 
ofCharlton, London, showed a great improve
ment in efficiency over previous designs. Mr. 
Pitter will be mainly remembered in engi
neering circles for the heliocentric gear, 
which was invented about 1917 and was deve
loped and manufactured in this country by 
Sanderson Bros. and Newbould, Ltd., of 
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Sheffield, and in the United States by the 
Universal Gear Corporation, of Indianapolis, 
Indiana. Another invention was the Pitter 
clutch. In his later years he spent much 
time on research and experimental work in 
connect ion with the design of helicopters 
and also on the magnetic detection of enemy 
submarines and sunken wrecks. By hi. 
death the engineering world has lost a most 
progressive designer, whose work will long 
be remembered and valued both in this 
country and America. 

Sixty Years Ago 

THE " C ITY OF ROME " 

THE Inman Ht<>amship Company's Atlantic 
liner " City of R ome," when her buildel'S, the 
Barrow Shipbuilding Company, handed her 
over to her owners at the end of September, 
1881, was the largest m ercantile ship afloat, the 
" Great Eastern " excepted. She had a length 
of 586ft. and a beam of 52ft. 3in., as compared 
with the 680ft. and 83ft. of the " Great. 
Eastern." In our issue of October 7th, 1881, we
published an account of the ship's trial runs on 
the Clyde. She was undoubtedly a handsome 
ship. With her upper deck unencumbered by 
h igh superstructures, with her clipper bow and 
three funnels and w.i.th sails set on her four mas ts 
she looked more like a steam yacht than an 
Atlantic liner. H er single screw was driven by 
three tandem compound engines with 43in. high 
pressure and 86in. low-pressure cylinders. In 
cross section the engines towered to an immense 
height--about 45ft. as m easured from the 
engine-room floor to the top of the high-pressure 
cylinder covers. team was supplied at 90 lb. 
pressure by eight double-ended boilers . Inter 
nally her fittings, we said, left nothing to be 
desired, good taste having been combined with 
a practically unlimited expenditure of money. 
H er trial run on the , 'kelmorlie measured mi le 
was spoilt by the running out of t he white 
metal in one of the crankshaft bearings , by the 
rough weather and by an accumulation of 
ashes on the stokehold floor, her has ty com
pletion having provided no time for the installa
tion of ash hoists. Official figures for her per
formance on the measured mile were with
held, but from our own observations we calcu
lated that at an engine speed of 45 r.p.m. s he 
could do 14! knots comfortably and that at 
the designed speed of 56 r.p.m. she would prob
ably have a speed not far short of 18 knots. 
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RESEARCH which he said that among thE" post-war 

DOCTOR Wilder Penfield (National Re- planning schemes would have to be compre
search Council of Canada) said that in hensive plans for harnessing the water power 

Germany science had become the handmaid resources of the world, drawn up mainly in 
of a dictator, the principal agent of death and termB of electrical generation and distribu
destruction. Her enslavement began long tion. Having made a study of electric power 
before Poland heard the sound of marching development in other countries, he said he 
feet and the roar of strange scientific arma- had come to the conclusion that obstacles to 
ments. There . was a difference between scientifically planned exploitation of world 
enslaved and free scientific work, and one power resources were mainly economic, and 
fundamental superiority which we now inherent in the capitalist system for private 
possessed over the German nation lay in the profit. He contended that we should get rid 
originality and resource of English-speaking of capitalism, lock , stock, and barrel, and 
scientists. It was altogether likely that those claimed that it was responsible for no action 
in control of the British Government and the being taken with regard to the schemes for 
combatant services were a·ware of this. obtaining electric power from the Severn, 

Continuing, he said there were two ways and for the fact that the all-electric England 
for a Government to get help from science. promised on many occasions by one who was 
The first method was that of specified still a member of the Government had never 
research; a question submitted and answer materialised. There were no fewer than 
given, a sort of penny-in-the-slot method, but t hirty private electricity plants in a 5-mile 
effective nevertheless. The Research Councils radius around his home in the Cotswolds, all 
of Great Britain, Canada, and the United of which had had to be installed because a 
States were very well organised to co-operate supply could not be obtained from the grid, 
in specified researches. They had made and there were thousands of similar plants 
adequate arrangements for secrecy, and had throughout the country. He also recalled 
established a satisfactory arrangement for that fifty years ago the late Sir William 
the exchange of information. RamBay advocated the manufacture of gas 

The second method was t he reception by at the coal face, but that nothing had been 
the Government of suggestions from scient- done, whereas in Russia that scheme was 
ists who worked independently. The flow of being carried out on a practical scale, as also 
assistance through this channel, which might was the supply of hot water and steam from 
well prove to be important, would have to be .large electric power plants. 
sifted out in the Research Councils. In order 
to activate such sources of suggestion, there 
might well be repeated statement of those 
problems which were of national import-

. ance. A campaign could then be carried out 
among the universities which would result 
in the cha:nge of subjects of departmental 
research in appropriate cases. 

ELASTIC DISLOCATIONS 

YouNGER SCIENTISTS 

• 
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Association were not in entire sympathy 
with the younger generation . 

INTERNATIONAL RESEARCH 

Professor J . Metadier (Free France), who 
brought greetings from all Free Frenchmen, 
proposed t he creation of an international 
society for scientific research, a kind of 
co-operative society with a fund for receiving 
and distributing money, the object being the 
protection and encouragement of scientists. 
At the present time a scientific career was 
anything but remunerative, whereas a tech
nical career offered many tempting posts. 
In those conditions, it was not surprising to 
note that even before the war there was a 
crisis in the realm of scientific research. 
Many laboratories were deserted or were 
given over to men who were not of outstand
ing ability. The problem of the material life 
of the scientist should be approached in the 
same way as it had been in other professions. 
The work of the scientist should first of all 
secure for him that " freedom from want " 
which was promised in the Atlantic Charter, 
and then, if possible, provide him with the 
'' superfluous." His suggestion was t hat 
everyone concerned in the exploitation of 
scientific discoveries should contribute to a 
fund from which grants would be made to 
families in the event of death, or pensions 
and research scholarships would be awarded. 
In addition, grants would be made to scien
tific workers according to merit and in pro
portion to the importance to be attached to 
his work in its practical application. 

It was admitted that such an organisation 
would be difficult to arrange in detail, but 
said Professor Metadier, however imperfect 
such a Society might be, it would be better 
than the present confusion, which was detri
mental to the material interests of science 
and, consequently, to science itself. It 
could only be set up with the backing of 
public powers and it could only work to 
advantage if it were largely international. 
Therefore, in his view, it was a matter which 
should be discussed, together with the ques
tion of peace, in the future organisation of a 
better world. 

Professor Enrico Volterra spoke of some 
recent applications . of t he theory of elastic 
dislocations in civil engineering, and said 
that two problemB intimately connected with 
the co-operation of science and technology as 
the basis of progress in modern civil engineer
ing, were the study of the conditions of 
elastic-plastic equilibrium, and that of pre
stressing structures. The solution of the first 
of these problems enabled us to extend our 
knowledge of the state of stresses and defor
mations of structures when the elastic limit 
of the material has been overstepped and is 
in what is ca1led the plastic condition. The 
term " plasticity "was used in a more general 
sense than is usual in physico-mathematical 
dissertations on those problems. It was 
taken to indicate all the adaptations of a 
non-elastic nature suffered by a material 
under the influence of external loading or 
impressed dislocations. 

Mr. D. P. Riley, representing the Associa
tion of Scientific Workers, pleaded for an 
opportunity for the younger scientist s to have 
something to say in regard to post-war 
planning, and added that if he offended the 
susceptibilities of the many venerable 
scientists who were present-well, he intended 
to do so. He claimed it was only in the 
younger man that there was energy, enthu-
siasm and initiative and that the wisdom and NATURAL RESOURCES 

The second problem was t hat of producing 
within the structure itself, by means of 
special operations, certain artificial internal 
stresses favourable to its stability. These 
were the sort of problems which had found 
many important practical applications, par
ticularly in concrete arched bridges. He 
indicated how the solution of those problems 
constituted a new contribution to modern 
engineering, and how they would find a place 
in the work of post-war reconstruction . 

WATER PowER RESOURCES 
Mr. Hugh P . Vowles made a short state

ment on giant power and world planning in 

conservatism of experience on the part of the Professor C. H . Desch said the pledge 
older men should be t empered by the effer- given by the Allies to ensure equal access of 
vescence and radicalism of youth. Give the all States to the raw materials of the world, 
young men a chance to help, he urged, not together with the very unusual distribution 
always at the bottom, but sometimes, dare of those materials in and on the earth, would 
he say, almost at the top. In an endeavour make some form of international control of 
to offer some practical suggestions he said natural resources after the war a necessity. 
that this Division of the B.A. should take the A further reason for such control was that 
initiative and set up international corn- natural resources were not inexhaustible. 
mittees representative not only of the various Whilst agricultureal products were renewable, 
nations, but of all grades of·scientists. The as was also water power, minerals, including 
Organising Committee of the Conference coal and oil, the principal sources of power at 
should meet at once in order that the present, should be regarded as capital, and 
American representatives who had to return once consumed could never be renewed. 
to t he States very soon could attend. More- Whilst it was impossible to determine the 
over, the British Association should imme- existing reserves of most minerals and 
diately set up a sub-committee in order that allowance must be made for technical im
the various matters which had been discussed provements enabling the working of leaner 
at the Conference could be further investi - ores and mining at great depths-it appeared 
gated. Finally, he mel'i.tioned that the Asso- that certain minerals, such as oil and tin, 
ciation · of Scientific Workers was holding a were within calculable distance of virtual 
Conference on J anuary 9th, lOth and 11th, ·exhaustion. Estimates varied widely, but 
an~ pl.ead~d for the formation of a Club for copper, tin, gold, and phosphates, at the 
Set~ntis~s 10 London. present rate of production, were believed to 

Srr Richard Gregory reminded the Con- have a further life of less than a century. 
ference that he had st!l'ted in opening the Coal and iron might last for thousands of 
Conferenc~ t.hat a. meetmg of the Council of years, whilst the estimates of oil reserves 
the Asso01at10n would be called immediately were very conflicting. There was little 
after the. cl?se of the Conference wi~h a view known about the possible reserves of metals 
to appomtm~ a Researc~ Comnuttee and occurring only sparsely, such as nickel , 
oth~r Committees as rmght be thought tungsten, molybdenum, and vanadium, which 
des1ra~le to follow up the matters that had were essential, and increasingly so, to the 
been discussed . It could scarcely be suggested production of high-class steels. In an indus
that the " venerable " officers of the British trial age the rate of consumption increased 
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very rapidly. In the first quarter of the 
twentieth century the quantity of ores taken 
out of the earth was gr eater than the total 
ra ised during the previous history of the 
world-say, 6000 yearR, since copper was 
first mined . The world production of some 
of t he most important minera ls d oubled 
itself in periods of from ten t o t wenty years. 
Commer cial exploita tion t ended t o " skim 
the cream " from minera l d ep osits: rendering 
very large masses of less rich material inac
cessible for the future . For these reasons, 
concluded Professor D esch, the international 
controlling authority which would be needed 
to ensure a fair distribution of natw·a l 
resources would find itself compelled to deal 
with the question of conservation. 

UNIVERSITIES AND IND USTRIAL RESEARCH 
• 

Dr. F . H . Boer expressed the view that in 
most countries collaboration between univer
sities and industrial research laboratories is 
not close enough . The fear that industry 
might lose its "secrets " was without solid 
foundation, as many of them were not 
" secrets , at all, and that fear of leakage 
hampered development in many case::~. In 
some big industrial research laboratories, 
c·lose co-operation between ~-Jcientists and 
t echnicians existed, while, on the other hand, 
the scientist s wer e in touch with the univer
sities. L eader s of industria l r esen.rch labora
tories must be scientific m en with a highly 
developed t echnical mind a nd imagina tion, 
and some of them should hold a semi-official 
p osition at a university. , 'maller industries 
must unite to establish and maintain suffi
cient.ly large research laboratories. There 
was no place for smaU isolated research labo
ratories in the future, and t he Government 
should endeavour to bring t he small industries 
together and to induce minorities to accept 
majority decisions. If industry realised that 
her first task was to serve the community, 
then sciencE." would miniRtPl' to industry 
unreF~<>rved ly . 

CoNCLUSION 

The Conference came to an end on Sunday 
afternoon, September 28th , and Sir Richard 
Gregory, President of t he British Association, 
who had opened the Conference with the 
promise that committees wou.ld be formed to 
t ak e immediate a ction on the matters that 
ba d been discussed , repeated this promise, 
and said it was a course of action preferred 
by the Council of the British Association to 
passing formal resolutions suggesting t hat 
certain things were desirable. At the same 
time, Sir Richard read a declaration setting 
out the scientific principles which he termed 
the Charter of Science. 

DECLARATION OF , C"I ENTIFJC' PRINCIPLE~ 

1. Lib~rty to learn, opportunity to teach and 
power to understand are necessary for the 
extension of knowledge, and we, as men of 
science, maintain that they cannot be sacrificfld 
without degradation t o human life. 

2. Communities depen<i for their existence, 
their survival and advancement, on knowledge 
of t hemselves and of the properties of things in 
the world around them . 

3. All nations and all classes of society have 
contributed to the knowledge and utilisation of 
natural resources, and to the understanding of 
the influence they exercisE' on human develop
ment. 

4. The basic principles of Rcience rely on 
independence combined wjth co-operation, and 
are influenced by the progressive needs of 
humanity. 

5. Men of science are among t he trustees of 
each generat ion 's inheritancE." of natural know
ledge. They are bound, therefore, to foster and 
increase that heritage by faithful guardianship 
and service to high idealH. 

6. All groups of scientific workers are united 
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in the fellowship of t ho Commonwealth of 
Science, which has t ho world for its province and 
the discovery of truth as its highest aim. 

7. The pursuit of scientific inquiry demands 
complete intellectua l freedom and unrestricted 
international exchange of knowledge; and it 
can only flourish through thE' unfettered deve
lopmt"nt of r ivi lised lif<>. 

World Heat and Power Re
quirements and Their Social 
Implications* 

By Sir HAROLD HART LEY, F .R.S. 

SINCE the utilisation of energy has played 
such a vital part in increaaing productivity and 
the standard of living in the past, it should be 
an equally important factor in the period of 
reconstruction for which we now have to plan. 
The achievements of power are too often dis
missed with picturesque phrases without quan
titat ive consideration, and this paper is a plea 
for a detailed consideration on a quantitative 
basis of the energy problems and possibilities 
involved in any schemes of reconstruction
world energy resources, their utilisation and 
conservation. Much material is already avail
able for such studies in publications of the 
League of Nat ions and various Governments, 
in the investigations of bodies such as the 
National Industria l Conference Board, and 
particularly in the Sta~istical Year Books of 
the World Power Conference and in the" Trans
actions " of its meetings, which contain reports 
on most aspects of energy problems submitted 
by the National Committees of over forty 
countries. Much remains to be done t o make 
these statistics m ore complete and informative, 
but they are an indispensable basis for planning 
the future. 

From 1820 to 1900 t he world annual con
sumption of coal showed a steady logarithmic 
increase from 20 to 778 million tons, and in 
1936 t he world requirements of energy, apart 
from that supplied by human and animal 
labour, were met by burning approximately 
1400 million tons of coal. 240 million tons of 
oi l, 400 million tons of wood, 60 million tons of 
natural gas, and generating 130,000 million 
unit~ of hydro .electricity. The proportionate 
contributions of useful onergy from each of 
these sources, assuming an average efficiency 
of 60 per cent. for fuel and 90 per cent. for elec
tricity, were coal, 63 per cent.; oil, 18 per cent.; 
wood, 12 per cent.; natural gas, 6 per cent.; 
and water power, 2 per cent. If all the potential 
water resources of t he world had been harnessed, 
and many of them lie in remote regions, their 
maximum contribution has been estimated at 
from 16 to 30 per cent. of the world's require
ments, so it is clear t ha t the burning of fuel 
must cont inue to supply the greater part of the 
world's energy consumption until other means 
have been discovered of utilising the sun's 
radiation. About 60 per cent. of the world coal 
production is ultimately used in the form of 
heat and 40 per cent. in the form of power. At 
the present rate of consumption the world coal 
reserves, including lignite, would be sufficient 
on an average for 4000 years, those of Great 
Britain for 7 60 years and of the United States 
of America for 6000 years. No estimate has 
been made of the world 's oil reserves, although 
they are almost certainly much less extensive 
than coal. 

But this is no time for complacency because 
of the improved standards in the industrialised 
ootmtries, as even there the inequalities are 
great and we muat remember that the steady 
improvement of conditions in the nineteenth 
century took place under the stimulus of the 
rapid development of virgin countries, suitable 
for European immigrants, and of rapidly 
increasing population- a phase which ended 
by 1900. It is pertinent t o ask how far the 
lack of adjustment t o the "closing of the 
frontier " is responsible for t he economic 
vicissitudes of the twentieth century. The 
majority of the inhabitants of the world are 
still living on a m iserably poor level, far below 
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what we have come to regard as t he minimum 
of physiological requirements. 

What can science do through the utilisation 
of energy to help to solve the immediate problem 
of reconstruction, and what are the long-range 
problems in this field ? The immediate problem 
is to raise the world's productivity, p articularly 
in the backward countries, and t o securE' the 
equitable distribution of the products in l'ela
t ion to t he needs of each count ry, thereby 
eliminating the waste of energy involved in the 
search for self-sufficiency within arbitrary 
geographical boundaries. The initial stimulus 
must come from the technical resources of the 
developed countries, and may entail a quick 
and lavish expenditure of energy and resources. 
But in replanning conservation must be the 
guide, for in spite of the large world resources of 
fuel, these will become increaaingly more 
inaccessible. They are of widely different typeR 
and we must avoid exhausting prematurely 
those of special character, such as coking coal. 
The Soviet Government has already taken 
effective steps to safeguard this key fuel. 

The energy problems in the developed coun
tries are relatively clear and simple, and techno
logical progress will continue to solve them. 
Maximum economies must be obtained in the 
winning and distributioa of fuel, and in its 
utilisation, with the constant objective of 
making energy cheaper and more generally 
available. But the generation of electricity by 
means of condensing tm·bines must always 
involve considerable heat losses. One remedy 
for t his is regional planning with a view to 
securing as far as possible the joint use of heat 
and power, t he heating being done by s team 
extracted from the turbine after partial expan
sion, thus saving the lossC's due to condensation . 
The carbonisation of raw coal and the use of 
electricity in some co-ordinated scheme, designed 
to secure the maximum advantages from both, 
will help to solve the problem of smokeless 
cities, and will provide the cheap energy needed 
in the homes of the future. • 

One of the major problems of developed 
countries is the inequality of conditions in the 
town and country. Agriculture still retains 
much of its primitivE' character. Wider appli 
cation of energy on the farm , and in conditioned 
transport and storage, would increase pro
ductivity, ease the conditions of life and 
accelerate the processing of farm products, a 
development which is now in its infancy. 
Experience in Canada and in the United States 
has shown how much the tractor, the motor 
vehicle and electrio power can contribute to 
higher standards on the farm. At ·present 
about 88 per cent. of the world's agricultural 
production (on a value basis) is used as food, 
8 per cent. as text.iles and 4 per cent. in other 
industries, the last two together representing 
roughly one-third of the raw materials of 
industry. There is a growing tendency to look 
to agriculture for a larger proportion of these 
ra.w materials, but this must depend largely on 
processing and on the factory becoming an 
adjunct of the farm. 

Over he.lf the 2000 million inhabitants of the 
world live in the less developed countries and 
depend mainly on agriculture. Their energy 
problems are much more urgent and more diffi
cult. How can their standards be raised, and 
can they provide, with the aid of scientific 
development, t he new outlets for world industry 
as the virgin countries did in the nineteenth 
century ? The answer haa been sketched by 
Professor Noel Hall in his "Memorandum to 
the League of Nations on Meaaures of aN ational 
and International Character for Raising the 
Standard of Living." In the most backward 
countries, where many millions are existing on 
subsist~nce agriculture isolated from any means 
of helpmg themselves, the first need is cheap 
transport, adapted t o the needs and energy 
resources of the particular region. This would 
provide a means for the exchange of products 
and thus expand and diversify existence in 
primitive co~uniti.es. The problem is really 
that of changmg t herr mode of life and opening 
up for them new p ossibilities. . 

In the less primitive countries the problem 
becomes relatively easier but the elements 
reme:in t~e same improved transport and com
muntcattOns, better means of storage and 
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ACTIVITY OF BRITISH SHIPYARD S IN WARTIME 

• 

BUILDING OF TRAMP CARGO VESSELS 

OIL TANKER UNDER CONSTRUCTION 

FITTING NEW BOW TO DAMAGED SHIP 

(Ji'or df'script ion .~f'e oppo~ite paye) 

CARGO VESSELS ON THE STOCKS 

CARGO SHIP AND TANKER IN FITTING OUT BASIN 

BUILDING TUGS AT INLAND SHIPYARD 

• 
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marketing, power -driven machinery , tho pro
cessing of products, and ovory moans of rais ing 
productivity without impairing the fertility of 
t,ho land . In all thoso measures energy has a 
prima.ry part to play, a,nd by helping, on the 
one hand , to increase t he out put of agriculture 
a.nd, on the other , to create fresh demands for 
industry it can improve the standard of living 
in both, thereby casing tho economic relations 
between agricultural and industrial regions . 

These are the immediate problems which 
require rapid and intensive attack when recon 
struction is possible. With the scientific know
lodge wo now possess of standards of con· 
sumption i~ should be possjble to plan with 
much greater certainty t han in the pas~. Moan
while wo can leave t o fundamental research tho 
longer-range problorm~, confident that it will 
yield continuing improvements in the methods 
of utilising fuel, in the distribution and ~;torago 
of electricity, in the uses of power, and in the 
production of substitutes for mineral oil from 
coal or vegetable products against a possible 
shOl'tagc. Tho ultimate goal is tho utilisation of 
t,ho snn'a radiation currently by t;Omo photo
chemical or pl.wto-olectric device or engine to 
take tho place of the solar energy stored in coa.J 
and oil. 

• 

Wartime Shipbuilding in 
Britain and America 

l N out' issues of June 20th, July 25th and 
August Jst ' we wore able to describe and illuR
t.rato the Lwo large shipyard!'\ at Richmond, 
Ualifomia., and P ortland, Maine, which have 
been built and equipped under the auspices of 
the Tocld 'hipyard Corporation and arc now 
busily engaged in turning out standard cargo 
vessels on British account.. The first ship from 
the Richmond Yard, whicJ1 waR launched some 
months ago, is ready for running official 
trials on October 15th, and may well be expected 
to arrive in this country before the end of the 
year. The ship:; from thi..c; particular yard are 
already about ono month ahead of building 
l:!Chedulo and it is anticipated that tho ~hips 
ordered will be delivered before the end of next 
year, when work will proceed on the " E.C.2 " 
type of American cargo ship. It is of interest 
to record that the American ships will in their 
general design follow closely on that adopted 
for the British ships, with a few modifications 
in crew accommodation to meet American 
requirements. I t is very satisfactory that 
almost within on<' year from the time of 
the arrival in the United ~tates of OLU' small 
mission, consisting of Mr. Cyril Thompson, 
Mr. Ha.rry Hunter and Mr. W. W. PoweJI, 
which eo-opted the Chief ~hipbuilding 
Hurveyor and the Chief Engineer Surveyor of 
Lloyd 's Register of Shipping in Now York, such 
good progress has been mad<'. The mission, 
wt> arc able to s tate, worked in close touch with 
the British Purchasing Couunission in the 
United States and with the United States 
Maritime Commission. Hy such means it was 
possible to ensure rapid and efficient progress. 
In Great Britain the amount of shipbuilding 
and l:)hip repairing, apart from naval work, 
has st eadily increased, in spite of part of 
the indus try being busily employed on now 
naval construct.ion and repairs to naval ships 
suffering from enemy damage. By the courtesy 
of Sir Amos Ayre, the Director of Merchant 
Shipbuilding, we are able to reproduce on the 
page opposite six views taken by the Admiralty 
~:;bowing work in progresA in several British 
shipyards situated in differont shipbuilding 
centres. The engravingH speak for themsolveF{. 
They illustrate the series production of. tandard 
cargo veAsels generally s i.mi lar to those described 
and illustrated in our issue of September 26th, 
and also of oil tankers, sometimes built along
side one another in the same shipyard and at 
other times in separate yards set apart for the 
construction of one type of ship. The large 
amount of ship repair work which is now going 
on is represented by the virw of a ship ready 
for the building on of a new bow. One of our 
engravings shows small vessels under construc
tion and fitting ont in one of our inland ship
yards. 
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Training of Marine Engineers* 
By Eoginoor Commander D. HASTIE SMI'l'H, 

R .N. (retd.) 

THE present sys tem of entry and t raining of 
engineers in the British mercantile marine has 
been established for over a century, during 
which it has undergone only slight changes. 
It has produced t ens of thousands of efficient 
marine engineers, including many who have 
been universally recognised as worthy of rank
ing among the most eminent members of the 
enginec>ring profession. It has also served as a 
model for all the merchant navies of the world. 

Nevertheless, even before the World War of 
1914-18 there were unmistakable signs of the 
fact that this system of training was not proving 
wholly satisfactory, and that engineering appren
tices wore beginning to display some reluctance 
to embark on the calling of a sea-going engineer. 
In the post-war years, and, more especially, 
during the period of the great shipping slump 
which folJowed, the situation became progres
sively worse, and at the outbreak of the present 
war it had grown so serious that it was found 
necessary to have recourse to various emergency 
measures to obtain Junior engineers in sufficient 
numbers to man the engine-rooms of the rapidly 
expanding merchant navy. These measures 
included tho entry of young engineers with little 
or no experience in the maintenance or repair 
of marine machinery, and of a t emporary 
relaxation of the regulations concerning certi
ficates of competence by the introduction of 
Provisional Certificates. 

I t i'3 therefore eviden·t that our well-tried and 
time-honoured system of training marine engi
neer~:~ calls for drastic revision at tho oarliest 
opportunity, if our merchant navy is to main
tain its pro-eminence in the shipping world. 

Various suggestions and schemes for reform 
have already been put forward in the technical 
Press, but the attitude of the senior members of 
the marine engineering profession has, it is 
said, offered little encouragement to would-be 
reformers. The two main causes of the present 
position arc the shortage of junior engineers, 
duo, in a largo meas ure, to the rlecJino of the 
apprent iceship system in the engineering trade 
generally, and to the inferior standard of t ech
nical and general education displayed by a 
regrettably largo proportion of such apprentices 
as offer themselves for employment as junior 

• engmoers . 
A further decline of the apprenticeship 

system in British shipyards and marine engi
neering works will certainly have to be faced 
in tho coming years, if the v iews of some leading 
shipbuilders and engineers on the matter are 
to be accepted as correct. A small number of 
entries of young marine engineers in search of 
sea-going experience will doubtless always be 
forthcoming, but there is every likelihood that 
this will be totally inadequate to meet the 
normal annual requirements. 

As regards complaints from chief engineers at 
sea of the poo1· standard of technical and general 
education displayed by some of the newly 
entered junior engineers in an age when the 
general standard of education in this country 
has undergone such a marked improvement, 
t he charges of lack of sympathy on the part of 
those who control the professional desliinies of 
their subordinates have, perhaps, not always 
been wholly devoid of foundation. Unlike his 
predecessor of the last generation, who almost 
invariably owed his promotion to long service 
and personal merit, the superintendent engineer 
ot' the present day is frequently a younger man 
who has reached that position through his out
standing professional ability. Can it be 
wondered therefore that ho is not always able 
to sharo t.h0 views of some of his loss-talented 
colleagues, and t;o understand the reluctance 
of an engineering apprentice to take the fullest 
ad vantage of the educational facilities available 
to him in the shape of evening classes ; or that 
he is unable to appreciate the reason why a 
junior engineer at sea does not devote his scanty 
leisure to the r-;tndy of mathematics and applied 
mechanics? 

It h a.CJ also been pointed out that unfavourable 
prospects in the matters of pay, status, and 
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condition.<; of service of sea-going engineers deter 
some of the mos t promising apprentices from 
taking up a seafaring life. The importance of 
these questions is undeniable, and it is clear 
that they have a vital bearing on the whole 
problem of providing engineers for the merchant 
service. It is to be hoped that the improve
ments in rates of pay. which have recently been 
introduced will be maintained after the war, 
together with the new system of continuous 
employment adopted for all officers of the 
merchant navy. , ome improvements in the 
conditions of service of sea-going engineerr; are 
called for before any revised system of entry 
and training can be expected to prove satis
factory. Whereas the working conditions in 
the engineering industry ashore have improved 
beyond all recognition during the Jast thirty 
years, nothing comparable has taken place in 
those which marine engineers are called upon to 
endure, and such improvements as have been 
effected are almost entirely duo to the technical 
progress which has been made in the manu
facture and design of machinery, and not to 
concessions granted by shipowners. If the sea
going engineer of the futuro is to be trained and 
educated as a t echnician, .Pc must be treated 
a.'3 such inst ead of as a skilled mechanic- more 
especially as no skjlled mechanic employed 
ashore would be expect ed to tolerate the work
ing conditions which ships' engineers are 
required to accept a.s a matter of course. It h a.o; 
frequently been pointed out that whereas the 
engine-room staff of any British merchant ship 
should be prepared to undertake the mainten
ance of the machinery in their charge in so far 
as it concerns running defects and emergency 
repair·s , or the carrying out of routine examina
tions and adjustments, they should not be 
expected to undertake general overhauls of t.he 
kind which normally devolve on the sho.r:e staff 
of a liner company. The report of the U. '. 
Maritime Commission on Training Merchant 
Marino P ersonnel contains an allusion to the 
fact. that " the cost of shipyard repairs in 
British vessels is much less than for identical 
American ships. The British engineer, with 
years of repair appren ticeship behind him, is 
expected to accomplish much aboard and make 
only major repairs in a shipyard. " 

It is significant that the reduced cot>t of 
upkeep of machinery, due to the labour of the 
engineering personnel of British ships, is not 
reflected in the ability of the latter to compote 
with the vessels of several other maritime 
nations who do not require so much of t.bC'ir 
marine engineers, and who have found it nece~
sary to train these in a Romewhat different 
manner to perform precisely the same duties as 
their British colleE!.gues. 

T he old-established British system of train
ing marine engin eers was originally regarded as 
the only sound method of producing practical 
and efficient merchant service engineer officers , 
and it was an axiom that tho only way to 
acquire the practical knowledge essential for 
that purpose was "to go through the shopK.'' 
Similar views prevailed in other maritime 
countries, but it is a remarkable fact that in 
almost every instance the latter have gradually 
broken away from this tradition, and have pro
faned to adopt a more liberal and scientific 
scheme of education and training for the young 
engineers who man the engine-rooms of their 
merchant ships. No British marine engineer 
will deny that the professional reputation of the 
sea-going engineers of those countries s tands 
high, and that it compares favourably with that 
of the marine engineers and naval architects 
responsible for the design and construction of 
t he passenger and cargo vessels built on the 
Continent and in America during the las t few 
years. 

[Before proceeding to dir-;cuss the naLuro of 
the changes which it might be thoughL des irable 
to effect in tho present system of t ra ining marine 
engineers in this country, the author goes on 
to make a brief survey of the various systems 
of training and grading of engineers in the 
mercantile marine of the principal maritime 
nations in force just before the outbreak of war.] 

A comparison of the various systems of train
ing in force in the nine countries surveyed, 
appears to indicate that they can be divided 
into two main groups. Germany and the 

• 



• 

242 

::icandinavian countries retain the principle of 
direct entry of candidates who have had ~ome 
workshop training, a nd, in some cases, a small 
amount of sea experience, but provide special 
training ~chools or courses of inlitruotion which 
junior engineers who have complet ed a pre
~:~cribed period of sea Hervice must attend before 
they can become eligible ~o take the examina
tion for advancement to a higher grade. France, 
Italy, Japan, and the Ncthor1anda, on the other 
hand, maintain special engineering colleges for 
the theoretical and practical instruction of 
t~tudents entered from ~;ocondary or technical 
schools, "he period of college training being 
l:!upplemcnted by a more or loss prolonged term 
of service afloat before taking the examination 
for advancement to one of the junior grades of 
engineer officer. Tho scheme for the entry and 
training of engineers adopted by the U .S. 
Maritime Commission might be described as a 
corn bination of both tho above systems. 

It is clear that the minimum time required 
to train a young man as a marine engineer is 
five years, even when ho h as undergone some 
preliminary workshop training b efore being 
entered as an engineer student, cadet, or 
apprentice. The workshop training provided 
for tho latter before they are sent to sea might 
s trike most British marine engineers as some
what inadequate, but it appears to meet the 
requirements of the responsible authorities in 
the various coLmtries under discussion. Much 
depends, of course, on tho nature of the prac
tical workshop instruction provided. It has 
often been said that an apprentice serving 
five years in an engineering works spenda moat 
of the first two years performing the functions 
of a labourer's boy in the shops, although a 
s tricture of this nature is by no means generally 
applicable to the junior apprentices in all "he 
shipyards and engineering works in this country. 

Another outstanding feature of mos t of "he 
foreign systems of entry and training is the 
relatively high standard of general education 
required of candidates for admission to the 
various t echnical training establishments, 
whereas one of the most serious disadvantages 
of the engineering apprenticeship syst em in this 
country is that the age of entry rarely makes it 
possible for a boy to p ossess more than the 
equivalent of a primary school education. ~he 
vital importance of a sound general education 
as a basis for t he study of the technical, mathe
matical and scientific aspects of modern marine 
engineering scarcely needa stressing, but until 
t he sea-going engineer acquires the same s tatus 
as his brethren in the civil, electrical, or mining 
branches of the profession, his calling is unlikely 
to appeal t o the average boy of good education. 

A matter closely bound up with the entry and 
training of marine engineers is their subsequent 
advancement. The grading of engineers in the 
British mercantile marine compares unfavour
ably with that in mos t foreign merchant services 
(with the notable exception of that of Germany). 
Although the standard of professional know
ledge expected from candidates presenting 
themselves for examination for second and chjef 
engineers' certificates is quite as high as that 
of the corresponding examinations in any foreign 
merchant navy, the possession of these certi
ficates counts for far less in t his country than 
abroad, and all the senior engineer officers of a 
Hritish ship of even moderately large tonnage 
are expected to hold chief cn~ineer's certificates. 
The informal system of gradmg adopted by the 
Hhipping Fcderatio~, whereby o~cers in p~sen
ger liners rank semor ~o tho~e m cargo ~mers, 
while the latter are, m thetr turn, semor t o 
those in tramp ships, &c., is not altogether 
~:~atisfactory, as it wM evolved for another 
purpose, v iz., that of providing . a basis for 
determining scales of pay. AttentiOn has b een 
drawn to the wider syst em of grading which 
prevails in several foreign merchant navies-e.g., 
those of .Japan and the United States- in which 
at least four cer t ificated grades for engineers are 
provided for, in ac~dition to those reserved for 
engineers of coastmg V<'F!R<'ls and other s~alJ 
craft. , ' uggeRtioru; have> twon made regardmg 
th<' advisability of in"rodu(·ing tl.n intermediate 
certifi cat{'- such a!i a first engincnr's certificato 
- into the British mercantile marine, in order 
to facilitate the application of a system of 
grading based on seniority reckoned in years of 
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~:~ea Hervicc, while holding a ny particular certi
ficate. It is genera.IJy agreed that the regula
tionf:! governing the award of an extra-chief 
engineer 's certificate FJhould not b e affected by 
any such change in t he present system of 
grading. 

The introduction of an uncor tificatod grade 
of a. sist.ant engineer has also been proposed . 
This designation migh" perhaps be utilised for 
~:~enior engineer studonts, cadets, or apprcnticoli 
undergoing a period of training afloat in tho 
event of the adoption by th is country of a 
~yatcm of entry and training on tho ]incH of 
those favoured by other maritime nationH. 

It must not bo forgotten, however, tha" the 
institution of additional certifi cated grades may 
mean the introduction of more examinations 
for advancement to these, and that thoro are 
many marine engineers who would view addi
tioM to the present-day professional examina
tioM with the utmost distaste. In this connec
tion, the system adopted in the mercantile 
marine of Japan, whereby graduates of the 
nautical colleges who obtain satisfactory reports 
concerning their professional abilities and con
duct during their qualifying sea service are not 
required to pass any examinations for advanco
ment to higher grades, might be worth con
sidering. 

The adoption of a syijtom of grading ba.<:scd on 
seniority with a view to the application of a 
" national scale " of pay for all m ercant,ile 
marine officers hM many advocates in th its 
country, and may have much to commend it, 
although most of the leading British shipping 
companies already havo standard scales of pay 
for service in various types of vessels and in 
different parts of the world. The adoption of 
the Burnham Scale for the scholastic profeAsion 
was hailed with great satisfaction by tho latter 
on its first introduction, but has s ince proved 
something of a mixed blessing to many of its 
senior members when in search of employment. 
It must be borne in mind that the total amount 
of t ho pay roH of any ship or establishment is 
naually governed by considerations which do 
not take account of progressive incremen ts of 
salary, regardless of expenditure involved. 

Any revised scheme for the entry and training 
of mercantile marine engineers will , as a matter 
of course, have to pay due regard to the require
ments of national defence. The importance of 
this aspect of the problem has inspired some 
would-be reformers to put forward various 
schemes for a post-war reorganisation of the 
British m erchant navy which involve changes 
of a revolutionary character . These include the 
nationalisation of the mercantile marine and 
the militarisation of its personnel, but it would 
obviously be injudiciouR to draw up any new 
scheme for the en t ry and training of marine 
engineers which was based on the assumption 
that they are likely to take place. The func
tions of the mercantile marine are of such vital 
importance to t his country that it would bo a 
fallacy to regard merchant navy personnel us 
potential reserves for the Royal Navy, although 
it is clear that the mercantile marine must 
always be prepared to supply large numbers of 
ships, officers, and men for the naval, transport, 
and similar services in time of war. Any scheme 
of voluntary naval t raining for mercantile 
marine engineers for the purpose of granting 
them commissions in the Royal Naval R eser ve 
has ono serious drawback- it means the calling
up on mobilisation of many engineers who 
occupy positions of r e.<iponsibility ashore and 
afloat from which they cannot be spared in 
time of war or of national emergency without 
detriment t o the work on which t hey happen to 
be employed. In such circumstan ces, it is clear 
that eit her their work- which may be of national 
importance-will auffer if they are called up, 
or that the R oyal Navy will be deprived of t he 
services of a qualified engineer officer at a time 
when it is in urgent need of them. 

Bearing these considerations in mind, i t 
must be admitted that the J apanese system 
which provides for a minimum period of six 
months' naval tra ining for a ll E-ng ineer stnd<>nts, 
appc•af'8 to overcome~ t lw diffir ulty. Any m w 
8rlwmc for th<' <'n t r'y u.nd training of mar·ine 
engineers in t he U nited Kingdom could equally 
woll make provision for a period of naval train
ing in one of the m echanical training ostablifJh-
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ments of the R oyal Navy, which every engineer 
student, cadet, or apprentice would be required 
to undergo. The t echnical naval training of a 
mercantile marine engineer differs from the 
military or air force training which the civil, 
electrical, mechanical, or mining engineer 
ashore might elec" to undergo, in that it con
Htit utes an asset t o the vocational training of 
the form er, wherca~; in the case of t he Jattor it 
iH merely an intorludo. If every marine engi
neer ashore or aOoat woro a membet· of tho 
Royal Naval R eser ve, many of t ho diflicultieH 
connected wi"h the manning of warshipa and 
naval auxiliarie~-1 on mobilisation would be 
liimplified , and there would at the Hame time 
be 1esa likelihood of trouble over tho calling up 
of engincet' officers of the R .N.R. who might be 
employed on work of national importance. 

Although it iR generally agreed that a revised 
l:!ystem of entry and training of marine engi 
neers is called for in this country, there might 
be no need to dopart from the existing .6oard of 
Trade (or MiniFJtry of War Transpor t) l'egula
tionR in regard to the qualifications laid down 
for candidates doBirous of being examined for 
second engineer 's certificates. The present four 
years' worklihop experience (or •three years at 
an approved technical school with "wo yoarB' 
workshop training), together with eighteen 
months' sea experience, prescribed for such 
candidates, does no t differ to a ny groa" extent 
from the total period of training undergone by 
young marine engineers in America or J apan . 
It wo.uld therefore appear t hat little, if any, 
change would bo required in the regulations to 
enable a revised sys"em of en t ry ~md t raining 
to be introduced. 

Furthermore, a ny new ~;ystem of en try and 
training should, in the first inst ance, be used 
to supplemen" the exi8ting arrangemen ts rather 
than to replace t hem . l;evera l years o f experi 
ence in the working of any new system would 
obviously be necessary before a fina l decision 
as to its merits cou ld b e arrived at, and suitable 
provision ~:~hould be made at the time of its 
first adoption for subsequent modification in i"s 
application t o obtain the best results. 

Provision would also have to be made for 
additional technical ins"ruction to be available 
for such marine engineers entered under the 
present system who might wish to take advan
tage of it, and the special claims of the young 
engineers who have joined the merchant navy 
without any previous experience of marine 
engineering during the present wat' ~:~hould not 
be overlooked , a!-J some of them may wish to 
continue at Bea after· the war, and it is prcci.~ely 
these men who arc likely to prove efficient ijea-

• • gomg engmeers. 
It iR not t ho purpoBe of the author of "his 

review to put forward concrete proposals in 
regard to any revised syatem of entry and train
ing, but rather to presen" such facts as will have 
to be borne in mind in formulating a now achome 
to meet t he futu re requirements of our merchant 
navy. In order to assli:lt readers in elaborating 
such a scheme and to s timula te a discussion of 
its characteristics, t he author will now proceed 
to summarise t he various points at issue in the 
form of a series of queries. These are :-

(1) Which system or system~ of entry and 
training in force in any particular foreign 
countries appear~; suita ble for adaptation to 
the futuro requirements of our merchant 
navy? 

(2) H ow i~; it propm;ed to adapt thiH Hystem 
or combina tion of systems to our special nocc.l.I:J 
and conditioru; ·1 

(3) H ow L'! it propo~:~od to co-ordinate the 
now echemo with OLtr ex isting system of entry 
and training in order t o safeguard t he prol:!
pects of such engineering apprentices of the 
present day who hope to go to sea as marine 
engineers 1 

( 4) What anangements are to be made for 
providing courses of instruction for j uniot· 
engineers serving at sea at the time the new 
scheme i.~ introduced in order that they may 
not be at a disadvantage in relation to t hose 
<'ntcrcd a nd tmin<>cl under tho Jatt<'r 1 

(5) ArP a.ny changN! in the prc>sont Hy::;tem 
of grading marine enginoers called for, and, 
jf so, what al terat ions in t he existing rules 
J:egarding qualify ing sea service and examina· 

' 

• 



• 

OcT. 10, 1941 

tions for h igher grades would be deemed 
desirable? 

(6) What changes, if any, a re called for in 
t he present Board of Trade (Ministry of W ar 
Transpor t) regulations concerning tho pro
fessional and service qualification~:; of candi
dates for second engineer 's cer t ificates ? 

(7) I s the yotmg marine eng ineer of the 
fu turo to bo given any naval tntining , a nd 
how is any new scheme of en t ry and tra in ing 
to be adap k d to tho requirements of nationa l 
defence? 

(8) H ow are the :special needs of the fu tul'e 
engineer~:~ of fishing craft and coasting ves:3ols, 
&c., to be m et under a revised scheme of en t ry 
and training ? 

(9) Are there a ny technical educational 
establishments in t his country which could be 
utilised for t he p urpose of training marine 
engineers under t he new schem e '! 

( 10) H ow is the cost of the now scheme of 
t raining to bo defrayed, observing t hat a sub
~:;tantial capit al outlay followed by a moderate 
annual expendit ure would bo involved ? 

Oil Transporter 
I N the accompany ing engraving we illus trate 

an oil transporter , a recent addition to t he range 
of engineering workshop equipment manufac
t ured by Alfa Laval Company, Lt d ., Great West 
Road, B ren t ford , Middlesex. • It has been 
specially designed for carryU:g cutting oils, 
other coolants a nd paraffin oils t o and from 
machines, a nd has separate compartments for 
d ean a nd dirty oil, and two &in. semi-rotary 
hand pumps. The equipment a lso includes two 

' 
OIL TRANSPORTER 

7ft. 6in. lengths of flexible metallic hol:le~:; with 
a hand union at one end, and is mounted on a 
welded bogie frame carried on three ball 
bearing rubber t yred castors. The overall 
dimensions, excluding. t he handle, are 2ft. 
high, 4ft. Sin. long, and 2ft . 5in. wide, an_d the 
t ank capacity in each compartment lB 30 
gallons. A slight ly larger m odel having a 
40-gallon cap acit y in each t ank is also being 
made. The semi-rot ary hand pumps are 
capable of delivering 240 gallons per hour. 

South African Engineering 
Notes 

• 
(By our South African Oorre~~pondent) 

CAPE TowN, August 20th, 1941. 
' More Shipping Berths Required 
THE question of more berthage acco~

modation in Ta ble Bay harbour to cope Wlth 
increased shipping traffic is already under con
siderat ion, although t he H b erth, the last ?f 
those sanct ioned under the big ~ ew Basm 
scheme embarked upon about four y e_ars a.~o, 
has only just been complet ed . Admmtstrat~on 
experts, who have been seen by a.. deJ?utat10n 
representing shipping and commerctal rnterests 
in Cape Town, are believed t o favour the c~n
tinuation of the F oreshore Quay along the c1ty 
side of the New Basin as an alternative t o 
running out jetties from t he South Pier at the 
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nor t hern side of t he basin. So· far four berths 
totalling 4000ft . in length have been sanctioned 
under t h e harbour scheme, and the last of these, 
H berth, is so far complet ed that limit ed u.cae is 
already being made of it. The long-range 
scheme approved by Parliament provides for 
the ultima to construction of six berths, totalling 
6000ft. , on t he city side of the basin. At first 
t hree, E , F and G berths, were aut horised, but 
before t hey were completed traffic had increased 
enough t o warrant an ag itation for the sanct ion 
of H berth as well . This wa.9 even before the 
out break of war, when t he port was dea ling 
with little more than half the t raffic it is now 
handling. Sanction for H borth wM given 
shortly after t he outbreak of war. No addi
tional b erths have been authorised since, 
despite t he increase in traffic. 

The Administration's experts are now under
stood to be advising that sanction should be 
given for the construction of I and J berths, 
which will extend the Foreshore Quay to its 
full length of 6000ft. and will virtually complet e 
the long-range scheme approved by Parliament, 
with the exception of the graving dock, which 
has not yet been santioned . The site reserved 
for the graving dock is on the Woodstock or 
south side of the basin. This will be the only 
side of the basin remaining for completion when 
t he two berths of the F oreshore Quay now b eing 
asked for have been built. 

P ort and shipping directors have now boon 
appointed for Cape Town, Port Elizabeth and 
Durban. It will be for t hem to co-ord.ina.t e the 
activities of the various officials who now control 
the different sections of the harbours' activities 
and reduce to a minimum the time each ship 
has to spend in dock, and it is expect ed that 
one of the first p roblems for the Cape Town 
director to tackle will be the obtaining of more 
tugs to handle the growing nwnber o~ .ships 
making use of the harbour. The Admtrustra.
tion has two powerful tugs on loan to the 
British Admiralty for salvage service in the 
United Kingdom waters, a nd negotiations may 
be necessary for t heir return to the Administra
t ion to ease the strain on t ug services at Cape 
Town and possibly Durban. The t ugs are the 
" T. H . W aterineyer " and the " Theodor 
Woker," which had just been complet ed in 
England when the war broke out. 

Union's Industrial Standards 
An attempt is to be made to bring 

about the standardisation of articles manu
factured in South Africa , as recommended by 
the Indus trial and Agricultural R equirements 
Commission about two months ago. In the 
opinion of the Commission th~re are too :r:na.ny 
standards in use in South Afrwa a.c:~ a bas1s for 
industrial products. The field of standardisa
tion, too, could with advantage be extended. 
Present efforts towards standardisation seem 
t o be confined mainly to the approval of certain 
standards in the engineering, architectural, 
chemical and agricultural industrie~. _The 
Commission is satisfied that fewer and sunplified 
standards, with a.n extension of the field of 
standardisation, would enable local manu
facturers to meet more South African require
ments. 

The Cabinet has approved in principle of t he 
Commission's reeommendations and a Stan
dardisation Committee has been appointed 
representative of the South Mrica~ Standards 
Institution, the Department of Agrtculture and 
F orestry, Sout h Mrican F ederated Chamber of 
Industries, Association of Chambers of Com
merce of South Africa, Transvaal Chamber of 
Mines, Gold Producers' Committee, Transvaal 
Iron and Steel and Engineering Industries 
F ederation, the National Anti-Waste Organisa
tion and the South African Railways and 
Harbours Administration. It is to-d.a.y much 
more important than in normal times to reduce 
the number of types and sizes of almost every
thing . used , whether produced locally or 
imported . The Committee hopes, h owever, that 
its efforts in this direction will have beneficial 
results on t he industrial development of the 
Union when normal conditione;; r eturn. 

Help for Union Railways 
The Railway Administration has 2700 

trucks, costing more than £2,000,000, on order, 
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and it is expected that delivery from ovefsea.s 
will begin at the end of the year. The first 700 
trucks were ordered from Britain, which will 
fulfil the order in spite of the war . Canada will 
supply the rem aining 2000 t rucks . The truckH 
will cost more than £1000 each. In 1929 the 
Administration paid only £485 a t ruck. It is 
stated that the arrival of these trucks will con
siderably ease the t raffic problems of the South 
Mrican Railways, which are coping with 
extremoJy heavy t raffic. Fortunately , a. large 
number of locomotives were secured :-;hortly 
before the war broke out. I t is almost impossible 
to obtain now locomotives now. 

Calls for Tenders to be Suspended 
Owing to the difficulty in obtaining 

materials from overseas, public bodies in Sout.h 
Africa are being compelled to revise the long
established practice of calling for tenders. Mr. 
G. Swingler, Cape Town's City E lectricity 
Engineer, who has been seconded for special 
duty overseas in connection with war supplies, 
has cabled the City Council that the present 
method is both expemsi ve and slow, and that ~ 
change of procedure is required. The whole 
question has been considered by the Council's 
E lectricity and Waterworks Committee, which 
reports that exports from Britain are now con
trolled by t he Board of Trade, through export 
groups consisting of manufacturers of the goods 
concerned , and that these groups not only fix 
the prices to be quoted, but decide which factory 
is to manufactw·e. Under t he circumstances, 
states the Committee, the ex ist ing practice of 
calling for t enders does not seem to serve any 
useful purpose. ?}he Committee therefore 
recommends that, ' a.s a t emporary measure 
the Cowtcil should sanction t he placing of 
orders wit hout calling for t enders in the case 
of certain supplies which. have to be imported 
and where the Committee considers such a 
course desirable." The Committee has placed 
orders for some urgent requirements of the 
E lectr icity Department without tenders being 
called for. 

Iron Exports Controlled 
The export from the Union and South

West Africa. of all minerals and ores, and also 
manufactured goods consisting wholly or mainly 
of iron or steel, is prohibited in t erms of a Govern
ment notice of July 15th. Exports of certain 
classes of m anufactured iron and steel goods 
will be permitted within limits, but application 
for the export of such goodc; will be considered 
only upon the production of a certificate of 
essentiality and a guarantee from t he Govern
ment of the country import ing the goods that 
they will not be r t:>-exported. 

Sewerage Scheme 
Plans for a water-borne sewerage 

syst em for the northern suburbs from Maitland 
to Bellville-about 8 miles-have been com
p let ed and work will start shortly. The scheme 
will be put into operation under the joint control 
of the Cape Divis ional Council, the Goodwood, 
Parow and Bellville municipalities and the 
Citizens' Housing League Utility Company. 
Its cost will be paid by these organisations in 
agreed proportions. The beginning of work on 
the scheme depends upon when the n ecessary 
pipes can be obtained. T enders were asked for 
recently and a quotation. was accepted, but the 
manufacturers fai led to get an export licence 
from the British Goverrunent. Investigationt: 
are being made to find out whether another type 
of pipe can be used instead of cast iron pipes. -

Latest Mine Winders 
• 

In two minutes a load of 8 tons can be 
hoisted 6000ft. from the bottom of a Rand 
mine by an electric winder sent from Britain. 
Two similar winders complet ed for South 
Mrica ha ve drums 36ft. across . They t\re 
believed to be the biggest drums ever made for 
electric winders . Forty tons is the weight of the 
single-piece fty-wheel in cast st eel included in 
each motor generator set for equalisation pur
p oses. The British engin eering shops which 
turned out these winders are now building four 
more rectifiers for the N a tal section of the South 
Mrican Railways, similar to those supplied a 
few years ago for the main line electrification 
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bet\\reen Durban and Volksrust-the largest 
system in the world operating with inverted 
rectifiers. 

Thabazimbi 
Thaba.zimbi, the iron mine which 

supplies the Pretoria. Iron and Steel Works at 
Pretoria., some 156 miles distant, sent d own the 
ha.u.la.ge incline the first millionth ton on June 
8th, 1937. On September 2nd, 1939, the second 
millionth ton came d own and the third on 
April 16th, 1941. The fourth millionth ton is 
expected som ewhere in August, 1942. Like the 
I scor works, Th.a.bazimbi is undergoing consider
able expansion and a lterations. In a sh ort 
time a n otab le feature of the old mine, tho 
haulage way, d own which a. constant stream 
of coco-pans h as nm for years, will b e a. thing 
of the past . From the old' a.dit, the Mollie adit, 
the ore will run down an ore pass some 350ft. 
to a. n ew adit, the D elfos Mine. There the com
bined ores will run along a. cont inuous belt to 
another ore pass, inside t he mountain, another 
150ft. to the n ew Most ert Mine, thence again on 
a. b elt and through yet another or e pass down 
to the van d or Bijl Mine , and thence to the 
railway tracks on another continuous b elt. On 
the way it will b e crush ed and screen ed to the 
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necessar y s1zes. 

Increasing Production 

AT a works in the South of England a sch em e 
ha.s just been put into operation for the purpose 
of obtaining increased output and r educing the 
amount of scrap and work needing rectification 
turned out on semi-automatic m achine tools. 
The schem e consists of the pos ting on t he 
ordinary notice boards of the shop concerned a 
series of " Aids to Output " notices, drawing 
attention to the n ecessity for care in the treat
ment of gauges , the desirability of k eeping 
drawings clean, and many other matters. 
Before the posting of these n otices was begun, a 
preliminary one was exhibited, drawing atten 
tion to those that wer e to follow in these t erms : 

Increased output is a vital n ecessity if we 
are to win the war and win it quickly. 

Your help is n eed ed to increase output by 
greatly reducing the amount of scrap and 
rectification of work in this department. 

Look out for the " Aids to Output " 
notices which will appear at intervals. By 
reminding you of s imple but important points, 
they are intended to h elp you to help in this 
national effort . 
The actual notices arc of several types

instructional, educational, and humorous. A ll 
are concise and lively. W e r eprint five 
examples:-

When starting a n ew job a lways s ubmit 
t he first one off to the inspector. 

The inspector's job is to h elp you t o turn 
out perfectly machined work. Make use of 
his services as a fau.lt-preven ter , and he will 
n ot have t o be a fault-finder . 

A " Go" t hread gauge becomes a " Not-Go " 
gauge if there's the least dirt in it. Rag 
won't clean to the bottom of th e thread. 
Try an old tooth brush . 

Drawings are most useful if you can see 
what's on them, but useless if you can 't ; so 
keep them clean anti don 't use them as trays 
to carry things on. 

Y es, theso . sheets do deal with almost 
childishly s imple points for beginners, but it 
seems as if many of you more experienced 
ones must havo forgotten some of them. 
Boards to hold su ch no tices have been put 

up among t he machines so that practically a ll 
t he operators can see them as t hey work. A 
special p oint is made of changing the not ices 
during w orking hours, so that attention is called 
to the fact that a n ew notice is appearing, and 
t he change is made once a week, alternately 
during day and night shifts. There h ave been a 
number of comments on the notices, demonstrat
ing t hat they a re attracting attention, and it is 
hoped that the objects of the schem e will be 
achieved. The b en efit is not yet m easurable, 
as t.h e sch em e has only so fa r been in operation 
about six week s. 

THE ENGINEER 

RESEARCH IN LAND RECLAMATION 

IN its vast programme of land r eclamation by 
irrigation in the arid and semi-arid r egions of 
the United States, the Bureau of Reclamation 
has to d eal with a great variety of structures, 
problems, and conditions. For example, the 
design a nd construction of the largest earth and 
con crete dams ever built involved study beyond 
ordinary engineering investigations. Bridges, 
tunnels, conduits, siphons, and other structures 
in s t eel and con cret e have to b e designed, and 
studies have to b e made on fl.ow of water, r ela,
tion of water quality to crops, ra infall, run-off, 
and storage. For car rying on these various 
s tudies and investigations there is a n extensive 
laboratory for practical research, divided in to 
§ix op erating departments- hyd.I·au.lic struc
tmes, hydraulic machinery, earth materials, 
concrete, and aggregates, cement and m etals, 
sh ops and equipment. Working models made 
to scale are used in the h y draulic structures 
departmen t to assist the designs, the models 
being t est ed under various conditions. In fact, 
these tests often provide the only means of 
arriving at the b est d esign, since the scien ce of 
hydraulics h as n ot been developed t o such a 
point that analytical m ethods alone can be 
r elied upon. Thus t h e model tests include 
darns, spillways or overflow weirs, reservoir 
outlet w orks, canals, flumes, fishways, and 
various can.al s tructures. The machinery 
department deals with turbines, pumps, gates, 
power p enstocks, and other parts, many of 
which have to operate under very high heads. 
In the earth materials d epartment studies are 
made for determining the physical properties of 
earths and combinations of earths for the con
struction of dams and dykes, as well as m e thods 
for the handling and compacting of the materia ls 
in construction work. One of the most import
ant duties is tha t of preparing sp ecial specifica
tions for cem ent for con crete work, since in ten 
years t ho Bureau's purchases of cement h ave 
totalled £16,000,000. 

TEC~CAL REPORTS 

The Spectrographic AnaLysis of T in-lead Solders· 
by D . M . Smith, B .Sc., D .I .C., F . Inst. P . Tin 
Research Institute. Publication No. 105.- This 
U: vestigation forms a.n extension of a work pre
viOusly reported on the spectrographic analysis of 
t in and deals with the quantitative determination of 
small amounts of the or der of 0 · 1 per cen t. and less 
of aluminium, bismuth, cadmium, copper and zinc 
in tin-lead solders. In v iew of the similarity between 
the spark spectra ·or tin and tin-lead solder, the 
standardised conditions of excitation and photo
graphy previously used for the analysis of t in have 
~een adopted for ~he determination of impurities 
m. solder. AnalytiCal tables have been compiled 
for the quantitative determination of small amounts 
of bismuth, cadmium, copper and zinc and suitable 
sensit ive lines for the determinat ion of aluminium 
are put forward. Synthetic standards, including all 
the major impurities except copper, have been 
prepared in the form of residues evaporated from 
solutions of the constituent metals. Alloys pre
pared with varying quantit ies of impurities were also 
dissected in acid and t he solutions evaporated. The 
residues obtained were compared with the synt hetic 
standard residues, using a graphite arc method. 
It was no~ considered necessary to adopt this pro
cedur~ w1th res.Pect to copper contents, since 
chemiCal analys1s proved satisfactory for this 
elemen t. The residue method of analysis is useful to 
check the composition of alloys to be used as 
s tandards, but is n ot recommended for routine 
~nalyses on account of the time and manipulat ion 
m\•olved and tho s tandardised spark method is 
preferred . In the case of the determination of 
bismuth the preRence of 2 · 5 to 2 · 8 per cent. anti
mony appears to have no effect on the relative 
inten.sities of t he lines in the solder spark spectrum 
as compared with that of an antimony-free solder. 
In view of the ir regularities observed in the 
intensities of a luminium lines in the spectra of 
re~idues of solder conta~g small quantities of 
this element, a more detailed study of graphite arc 
methods for the analysis of such samples appears 
desirable. 

Effect of" Gutting Oils" on I nB'ulating Varni8hu 
and Chlorinated Rubber Pamt. The British Electrica. 
and Allied Industries R esearch Association. 19401 
Ref. A/T77 .-An investigat ion was carried out to 
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dete~mine the effe.ct of " cutting oil " on air-drying 
va.r~~ and chlorm.ated rubber paint after various 
cond1t10ns of storage. A rotat ing point penetro
meter wa.s used to determine the hardness of films 
of the varnish and paint, after they had been sub
jected to one " cutting oil," the criterion being the 
maximum load applied to the baJl point of the p ene· 
trometer when penetration of the film occurs. The 
investigation shows that the paint withstands the 
action of the " cutting oil " used in the tests much 
better than the varnish under all the condit ions of 
s torage. A second investigation was carried out on 
various types of varnish (air-dried and stoved) and 
a. chlorinated rubber paint. A scratch hardness 
tester was used in this investigation; " finger-nail 
tests " were also made. Three t ypes of " cutting 
oil " were used for the tests. The criterion of hard
ness is the maximum load applied to a ball point 
(1 mm.) that will just scratch through the film of 
varnish or paint when drawn under the point. The 
order of merit of the varnishes and paint is sub
stantially the same for the three types of "cuttng 
oil " used; and general correlation was obtained 
between the results of the scratch hardness and 
" finger-nail " tests. 

Copies of the Report may be obta ined from the 
British Electrical and Allied Indust ries Research 
Associat ion, 15, Savoy St reet, W .C.2, price os., 
postage 4d. 

M echanical Behaviour of Bi tumen. By W. 
Lethersich, B .Sc. , F. Inst. P. The British Electrica l 
and Allied Indust ries Research Association. 1941. 
R ef. A/T83.- The principal object of this work was 
to develop a method of test whereby the liability 
of bitumen to crack when subjected to large stresses 
might be determined . It is shown that the mech
anical behaviour of bitumen can be completely 
expressed in terms of an equivalent mechanical (or 
electrical) circuit comprising elements corresponding 
to four fundamenta l physical constants, namely, 
two viscosit ies and two elasticities. Knowledge of 
theso c·onsta.nts enables the reaction of a given 
material to be predicted for different kinds of stress, 
and the regions of plasticity and brittleness to be 
determined. I mproved methods of test are sug
gested for industrial use. 

Copies may be obtained from t ho British Ele<:
t rical and Allied IndUBtries Research Association 
15, Savoy Street, W.C.2, price 15s., postage 4d. 

BOOKS OF REFERENCE 

General Engineering Handbook. Edited hy 
Charles Edwa.rd O'Rourke. London : McGraw
Rill Publishing Company, Ltd., 1940. Price 28s.
This is the second edition of a. work which 
appeared seven years ago, and is materially 
different from the firs t edition. The purposo is l o 
presen t in one volume fundamental data. relating to 
all branches of engineering. At first a good deal of 
space was given to highly specialised subjects, which 
did not quite fall in with the scheme. They have 
now been eliminated, whilst other sections have been 
combined in order to secure a. more logical arrange
ment and reduce duplication. The result is a 
general improvement. The book is now a series of 
monographs by American authorit ies on matters of 
daily interest to civil, mechanical, and electrical 
engineers. By strictly observing the injunction to 
s tick to fundamentals, t he numerous editors have 
collaborated in the production of a work of reference 
to \Vhich engineers may turn with confidence and 
gratitude. 

.PIPE LINES IN AMERICA.- This year the pipe-line 
industry in America should set a new record in the 
oil industry's history, if projected plans for all com· 
panies are carried out. It is estimated that at least 
10,000 miles of new pipe-line construction will be 
undertaken this year, compared with about 6500 
miJes in 1940 and 5000 miles in 1939. At t he end of 
1940 the total• pipe·line mileage, represented by 
crude and product, refinery and gathering lines, 
approximated 126,400 miles. In 1917 there were 
only 50,000 mile.<J of line in operation. 

ALCOli OL FROM WooD WASTE.-The , wiss 
JtederAl Government has approved the project of 
the Holzverzuckerung A.-G., of Gra.ubunden, for 
the erection of a plant for the manufacture of liquid 
fuel from saw mills waste. The scheme provides 
for the making of a. crude wood alcohol containing 
acotone under the trade name of " Alketone," and 
also refined methyl alcohol, the sales of which will 
be undertaken by the Government, which will 
purcha.so t he entire output of the company at cost 
during the term of an agreement which expires in 
1955. The quantity of wood required as raw 
matoria l is estimated at about 30,000 tons per 
annum, or about 1 per cent. of the total production 
of timber in Switzerland . 
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Markets, Notes and Ne-ws 
The prices quoted herein relate to bulk quantities. Unless otherwise specified ho me t rade q uotat ions a re delive red f.o . t. 

Iron and Steel in the United States 
tringent conditions prevail in the United 

tates iron and steel market, and the Priority Con
trol is in full operation. In the case of pig iron the 
Control has been in force since the end of July. 
The danger of a coal strike, which would have had 
·erious effects upon the iron and steel position, has 
been averted for the time being. In the Pittsburgh 
and Pennslyvania area, the coalminers who '\vork 
the mines operated by the steel companies have 
returned to work. whilst t heir demands for union 
shafts at the mines aro being discu.<Jsed before the 
Labour Mediation Board at Washington. The 
blast-furnaces which had been banked down or had 
reduced operations have now resumed full-time 
working. The production of pig iron at the end of 
September was 95 per cent. of capacity, and the 
production in August totalled 4, 791,430 tons, com
pared with 4,770,778 tons in the previous month. 
Four new blast-furnaces will be built with funds 
provided by the United States Government, which 
'"ill be operated under lease by the Republic Steel 
Corporation. The total annual capacity of these 
furnaces will be 1, 750,000 tons. Two are to be built 
at Cleveland, Ohio, one at Youngstown, and one at 
Gadsden, Alabama. In addition to these furnaces, 
by-product coke ovens and other by-production 
plant, coke-handling and screening equipment will 
also be installed under t he same plan. Scrap yards 
in the United States are bare of stock , and in the 
Chicago district the steel works have sent their 
own buyers out to secure available supplies. Some 
irritation has been caused by reports that indus
trial producers are \vithholding their accumula
tions of scrap. The position is tight, but no 
announcement has been made of a cessation of 
E-xports to Great Britain. It is estimated by the 
Department of Commerce that the consumption of 
·crap in 1941 by the steel industry will reach 
40,000,000 tons. Scrap produced at steel works 
and rolling mills is anticipated to total 26,000,000 
tons, and supplies from outside sources 15,000,000 
tons. Steel bookings have been lighter recently, 
but all the works have large tonnages on order. 

The Pig Iron Market 
Generally speaking, the pig iron position in 

Great Britain is satisfactory. A large proportion of 
the pig iron produced is passing into consumption 
on Government work, and big tonnages are going to 
the engineering foundries. The demand, particularly 
for low-phosphoric pig iron, remains on a heavy 
scale. The position in this department is somewhat 
tight, and substitutes are being used to a con
siderable extent. The position of high-phosphoric 
foundry iron, however , is entirely different, since 
large supplies are available at Midland furnaces, 
which are reported to have accumulated stocks 
during the last few months. Under the Control dis
tribution arrangements, pig iron from the Midlands 
is sent to many other districts, and is supplied to 
consumers on the North-East Coast who formerly 
used Cleveland foundry iron. Little of the latter 
description, 1lowever , is now manufactured, as 
nearly all the furnaces in that district are busy on 
the production of basic iron for the steel works. 
Considerable supplies of Midland high-phosphoric 
foundry . iron are a lso reaching Scotland, the prices 
being 126s. 9d. f.o.t. Falkirk and 129s. 9d. f.o.t. 
Glasgow, with os. per ton loyalty rebate. There is 
a steady and strong _demand for bematite pig iron 
and considerably larger tonnages could be used 
than are made available to consumers. The Control, 
however, insists upon conserving hematite supplies, 
and does not issue a licence unless it is certain that 
no other description of pig iron will serve the purpose 
for which it is required. Many consumers have 
become a ccustomed t<> the use of substitutes, and 
there is a brisk demand for refined and special irons 
for this purpose. It is suggested that the hematite 
position has become slightly easier in recent weeks, 
but there is little ground for this belief or that it 
will materially improve for some time, since the 
import of ore into Great Britain is being sharply 
curtailed. 

Scotland and the North . 
The Scottish steel works a re operating 

practically at capacity, and with the satisfactory 
upplies of raw material available, the maintenance 

of production at a high level can be counted upon. 
Although the demand may fluctuate somewhat. as 
regards various products, in the aggregate there 1s 
little chance, since a falling-off in consumers' re
quirements of one class of material is generally 
made up by an increase in another direction. There 
i~ an insistent demand for plates from the Clyde 
shipyards, and large tonnages are being used. Tank 

Expo rt quantities a re f.o.b. steamer 

makors and boilermakers are n.lso fully employed, 
and are proYiding a substantial outlet for this class 
of material. Recentlv, however some works have 
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not1ced that there is a slightly easier tendency in 
the amount of business coming forward, and have 
been able to shorten their delivery dates. Business 
in joists and sections remains extremely brisk, 
a~though the ~e~and is principally for the lighter 
s1zes. H eavy JOISts are less in request, and some of 
the works could take on additional orders. There 
is a strong demand for buyers, but the g,ctive demand 
noticeable a fow weeks ago for the heavier sizes has 
relaxed. There has been some decline in t he volume 
of business in small bars a lso, but most of the re
rolling works have good ordor books and are main
taining their production at a high rate. Active 
conditions rule in all the departments of the Lanca
shire steel market. There are. however, one or two 
quiet spots, and activity has not yet returned to the 
constructiorlal steel trades in the measure that 
characterised it in the spring. This has somewhat 
adversely affected the demand for joists and sections, 
but all the works producing this class of mater ial 
have good orders in hand. Moderately active con
ditions rule at the sheet works, but the volume of new 
business coming forward is rather disappointing. 
Many of the works could give fairly early delivery. 
On the North-West Coast the works are operating 
at capacity, and are likely to maintain this rate 
of working. 
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The North-East Coast and Yorkshire 

Orders are reachi.ng the steel works from 
the North-East Coast in large volume, but the con
gestion has been relieved during recent weeks, and 
there does not seem to be the same rush to place 
orders that was so noticeable at the opening of each 
of the three preceding quarters of the year. A 
fur ther welcome improvement in the situation is 
that delivery dates are not so far extended, and, in 
the case of some descriptions of finished steel, it is 
possible for the works to give reasonable delivery. 
This improvement relates to priority orders, and 
there is little change in the situation so far as 
material required for work of non-essential character 
is concerned. There are not many consumers who 
a re not employed upon work of national importance, 
and any steel required for ordinary commercial 
purposes is almost impossible to obtain. A satis
factory feature of the situation is that to a greater 
extent than at any time probably since the war 
started, the country's requirements are being met 
from home sources. The imports of all classes of 
steel from the United States have been greatly 
reduced, and it says much for the organisation of 
supplies that it has been found possible to accom
plish this without hindering the war effor t. The 
constructional engineering industry con tinues to 
take steady quantities of joists and sections, but 
the demand from this source has declined con
siderably in recent months, particularly in the case 
of heavy joists and sections. The demand for 
colliot·y maintenance material is heavy, and supplies 
are reaching the collieries in considerable volume. 
There is an insistent demand for semis, and it is 
fortunate that good stocks of billets and sheet bars 
exist, so that there is no delay at the finishing works 
on account of poor deliveries. The chief feature of 
the demand is the continued call for plates, which 
are required in big tonnages by the shipyards and 
by the tank and wagon builders. The consumers' 
requirements of alloy steel are also on a big scale. 
The Yorkshire steel industry is operating prac
t ically at capacity, and although there is a slight 
decline in the demand for one or two descriptions, 
this is by no means common to the market as a 
whole, and the demand in most departments is fully 
maintained. The heavy engineering firms are fully 
employed, and are providing an impor tant outlet for 
most descr iptions of steel. The service t equire
ments of alloy and special steel are la t'ge, but are 
being fully met by the producers. 

Copper and Tin 

There has been no material change in the 
copper position, but there is <·onsiderablo specula
tion as to whether Russian requirements will affect 
the situation in the future. The Prime :\linister has 
stated that copper will be one of the materials which 
we shall have to send to Russia. So fa r, Great 
Britain has been able to keep her war industries 
fully supplied, but it may become a. problem to do 
this in the future, and let Russia have all the copper 
she needs. The Premier added that large quantities 
of supplies, in which presumably copper 'vas 
included, have already gone to t he Soviet. The 
British war industries are using large quantities 
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of copper, but fums engaged upon essentie.l work 
are receiving all the metal they need. In the United 
States the position remains stringent, and the 
Control there appears to be as effective as in Great 
Britain. Supplies for non-essential purposes have 
been r igorously cut down, and there is little export 
business transacted. The prices are unchanged at 
12c. for the domestic market, whilst for export the 
price is a matter of negotiation and ranges from 
llc. to 1Jjc. Ex"Port trade in copper is not en
couraged by the American authorities, although an 
occasional transaction is reported if it is for destina
tions which have the approval of the Government. 
The copper thus exported is probably bonded metal. 
Lately there have been some inquiries from India, 
but questions of shipping and finance have held up 
this business. American expor ters, not tllUl8.turally, 
expect the overseas buyer to ta.ke the risks of t he 
transactions and this sometimes leads to prolonged 
negotiations. . . . The British tin situation is 
satisfactory, but the market in the East has had a 
sharp rise as a result of fresh buying by Russia. The 
price rose above New York parity a.s sellers did not 
offer very liberal quantities. In the London market 
there has been a wide contango, and at one time 
95s. was paid. This feature of t he market is bound 
to last so long as considerable stocks exist in the 
country, which no one is keen on holding. In the 
United States consumers are reported to have good 
stocks in hand, and t he price there is fixed at 52c. 
for grade "A" tin, whilst the Meta l Reserve Com
pany buys at 50c. Stocks of tin in this country are 
substantial, but ex"Port licences are not being issued: 

Lead and Spelter 

The lead position changes little from week 
to week. In Great Britain supplies are sufficient to 
meet the requirements of the war industries, >thich 
are on a heavy scale, and a certain amount of lead 
is also available for other purpose~. In the United 
States the market appears to be rather tight and 
t he quantities released for ordinary civilian con
sumption are restricted. No fresh purchases of 
lead by the Metal Reserve Company have been 
announced and it is evident tha.t the demand for 
lead in America is on a heavy scale, in fact, it is 
estimated that if the restrictions upon the use of 
lead for civilian purposes wore relaxed the monthly 
consumption would jump to about 100,000 tons, 
whereas at present it is kept a.t about 85,000 tons. 
Figures issued by the American Bureau of Metal 
Statistics indicate that there is a further reduct.ion 
in the stocks of refined lead in the American pro
ducers' hands during August. At the end of the 
month the total stocks were 15,300 short tons, 
compared with 19,200 at the end of the previous 
month. The AugllSt production totalled 51,200 
tons, a slight increase on the July production of 
~9,000 tons. . . . There is an insistent demand for 
speltcr in Great Britain and little of the metal is 
available for other than essential war work. The 
position in the United States remains tight and the 
Control t here is carefully supervising the distri
bution of the metal. As in this country, there is 
not much metal av&ilable for ordinary commercial 
purposes: but, on the other hand, large quantities 
are being used in the defence programme. The 
ex"Port of spelter from the United States p ractically 
ceased some n10ntbs ago, alt hough reports are 
cnrrent that Japan has been inqu iring and has 
offered what are regarded as extravagat· t prices. 

Non-ferrous Metal Prices 

The official statement of the London Metal 
Exchange shows a further decline in t he average 
quotations for tin. Th e figures for September 
indicate a fall of 13s. 5d. for cash and Ss. 4!d. for 
three months, compared with t he August average. 
The settlement average is 14s. 5d. below that for 
the previous month. The statement, which includes 
the official maximum prices for copper, lead, and 
spelter, is as follows :-

tandard tin ... Cash (mean) . . . . . . . .. £256 9 l o,;T 
Three months (mean) . . . £259 13 3.fr 
8ettlemont .. . . . . . .. £256 9 1~ 

The following prices for copper, lead, and spelter 
are the maximum prices fixed by the Controller of 
Non-ferrous :\Ietals :-

Standard copper . . . . . . . .. 
l<:Jectrolytic copper . . . . . . . .. 
Electrolytic wire bars . . . . .. 
Best selected copper. . . . . . . . 
Lead, good soft pig (foreign) .. . 
. pelter, G.O.B. (foreign) .. . 

• Duty paid . 

Ue I i \'ered 
buyers' premises. 

£ s. d. 

... 62 0 0 
••• 62 0 0 
••• 60 10 0 
••• 25 0 o• 
... 25 15 o• 

• 
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Notes and 

Rail and Road 
THE LIFE OF MoTOR VEHICLES.-According to a 

report of the Direccion Ne.cional de Vialidad in 
Buenos Aires, the number of motor vehicles inserdce 
in the Argentine Republic at the end of 1940 was 
estimated at 4:36,294, of which total 119,772 were 
lorries. The average working life of e. motor vehicle 
is now estimated to be 11 years 9 months, as com
pared with the figw-e of 7 t years generally accepted 
in 1933. 

MEXICO RECONSTRUCTING A RArr.wAY.-The 
Government of Mexico has ordered the immediate 
reconstruction and modernisation .of the Tehuan· 
tepee National Re.ilwe.y- nmning across the isthmus 
of Tehuantepec and connecting the Atlantic e.nd 
Pacific see.b.oe.rds. This measure will provide an 
alternative means of communication to the Panama 
Canal, and provide, in an emergency, for the 
transport of war materials , including Californian oil. 
Such a railway will ensure adequate inter-oceanic 
communications, and will relieve the canal of much 
of this oil and other traffic. 

FUEL FOR CANADIAN LocoMOTivEs.-Tests on a 
railway in Ontario have shown that Northern 
Ontario lignite, m ixed with coal, can keep steam in a 
locomotive satisfactorily under ordinary conditions. 
This mixture will not be used regularly until further 
tests · show whether its use is feasib le and more 
economical t han the use of coal. The en,gineer in 
charge of the trials has given t hree reasons why the 
lignite and coal mixture will not be adopted im~e
diately, namely, because (1) the fuel-carrymg 
facilities on most locomotives would have to be 
eillarged, as the mixture is more bulky than coal ; 
(2) the mixture will burn only in engines equipped 
with mechanical or automatic stokers ; and (3) a 
quick-mixine method will have to be evloved . 

P owER ALCOHOL FROM WHEA.T.- Tbe Canadian 
Government is considering a recommendation to 
construct and operate an experimental p lant for 
the production of power alcohol from wheat. The 
p lan, if successful, would save on foreign exchange 
by lessened imports of crude oil and petrol and the 
moving of 50 million to 100 million bushels of 
Canada's surplus wheat out of storage. A definite 
suggestion p laced before the Government is that an 
experimental plant be established in Western 
Canada with a capacity of 10,000 gallons a day. 
From its operation production costs could be deter
mined before going further with the project. If all 
motor fuel used in Canada had a 10 per cen t. content 
of alcohol made from wheat., it is estimated, 50 
million bushels would be used each year. 

• • 

Air and Water 
T.V.A. I NCREASES ITS BORDERS.-Few American 

concerns are more frequently " in the news " than 
the Tennessee Valley Authority, which ·is to add to 
its control of public services as a result of the action 
of the Senate Agricultural Committee, which has 
appro,·ed legislation to include the entire Cumber. 
land River basin within the T .V.A. 

A J ETTY FOR ALEXANDRETTA.-Proposals are 
afoot for the construction of a jetty at t he port of 
Alexandretta, which, with the exception of that at 
Haidar Pacha, will be the largest in Turkey. It 
will be used for discharging locomotives and other 
heavy material exported to Turkey from Gre~t 
Britain. Alexandretta (now called I skenderon) 1s 
in Hate.y, which was transferred to Turkey in 
J uly, 1939. 

DoMED RooFs FOR R EsERvoms.-An American 
paper-making company has recently constructed 
two unusual 1,500,000-gallon water storage reser
voirs, which have an inside diameter of 155ft. The 
domes were built with pneumatically applied mortar 
?l.nd they have a rise of one-eighth t he inside 
diameter. They are 4in. thick at the lower edges 
and 2in. at the centre. These thin domes are 
believer\ to be the largest in the world of their type. 

MoDEL TO ScALE.-A working model of the Grand 
Coulee dam, built on a scale of 1 to 60, is to be 
erected on a permanent parking place being exca
vated by the U.S. Bureau of Reclamation near the 
east end of t he dam. Visitors will thus be able to 
visualise the scope of the whole project, only part 
of which can be seen from any one point. The 
model to be buil t of concrete, will coYer an area of 
more 'than 100tt. long and 72ft. wide, and will 
includo a Rcale model of 5000ft. of the downstream 
section of the ri,•er through which water will flow. 

GOLD FR0111: A DAM.-The cost of t he Frie.nt dam, 
now under construction in Central Valley, Cal., is 
being met--at least in part- in a curious way. 
Gold is being recovered from the sand, gravel, and 
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rock being exc&\·ated for use as aggregate in the 
concrete used in t he work. The value has now 
reached the total sum of 94,520 dollars. Recovery 

• 
averages nearly 10,000 dollars a month; expenses 
involved in recovering the gold were 18,534 dollars, 
including the cost of constructin~ the plant ~or 
extraction. The contractor on Fnant dam retams 
50 per cent: of t he net gold proceeds. 

AmORAPH SERVICE TO ADEN AND IRAQ.-The 
P ostmaster-General announces that the Aifgraph 
servjce which has been in operation between the 
United Kingdom and personnel of His Majesty's 
F orces in the Middle East since the middle of 
August is now available also for the transmission of 
messages addressed to personnel of His Majesty's 
Army and Royal Air Force serving in Aden and 
Iraq, and to personnel of His Majesty's ships 
which are in the Red Sea or the Pers ian Gulf. The 
charge is 3d., the same as for messages to His 
Majesty's Forces in the Middle East. 

• 

Miscellanea 

PLA.STIC GRIPS FOR GAUGES.-Tbe P ratt and 
Whitney Company, of West H artford, Conn., has 
adapted bakelite grips to snap gauges to insulate 
t hem from the heat of the operator's hand. These 
grips conform to the fingers, and aid in retaining a 
comfortable, positive grip on t he tool. · The solid 
anvil projects beyond the end of the frame and the 
adjustable anvils. This permits t he gauge to locate 
itself quickly on the work. With the anvil flush 
with the side of the frame, the operator is able to 
check close to a shoulder. 

INDIA'S IRoN OuTPUT.-Recently discovered 
deposits of iron ore in the Punjab are considered 
comparable in quantity to the best Swedish ore. 
The output of steel ingots has been s tepped up to 
over 100,000 tons a month, against a monthly 
average of 81,000 tons in 1938. Production of pig 
iron and ferro-alloys has reached a new record of 
180,000 tons per month, nearly 40 per cent. above 
the 1938 average. The Tata and Indian Iron com
panies are working to capacity making a variety of 
high-grade products, including thick armour plating. 

SPLITTING THE DIAMOND.- Four years ago there 
was found in Brazil what is known as the President 
Vargas diamond-the third largest ever found. 
Now, after more than a year of study, experts are 
said to be ready to cut it. This huge gem, which 
was purchased by a New York jeweller, is to be cut 
into twenty-three stones, varying in weigh t from 
5 to 50 carats, and worth about £500,000. Inci
dentally, the combined weight of these stones will 
be about half that of the original diamond, which 
was 726 · 6 cara,ts. The balance will be reduced to 
fine chips and dust worth ab.out £775 per lb . 

AN EARLY MxcRo:r.rETER.-A contributor to the 
A merican Machinist recently described and illus
t rated e. micrometer made by A. J. Wilkinson and 
Co., of Boston, and patented in 1883, which still 
maintains its original accuracy. I ts range, extend
ing from zero to slight ly more than 3in., is obtained in 
two steps, each of l in., by adjusting t he coarse lead 
support screw threaded in the frame, in which the 
spindle is rotated. I nside the suppor t screw is the 
spindle having 50 threads per inch; hence the 
divisions on the thimble nm from 0 to 20. This 
differs from present-day micrometers having an 
adjusting screw of 40 threads per inch and thimble 
divisions running from 0 to 25. 

Personal and . Business 
DR. W. H. MILLS, F .R.S., has been elected Pre

sident of t he Chemical Society. 
MR. K. W. C. GRAND has been appointed assistant 

general manager of the Great W estern Railway. 
MR. FRANK Hu.r..IER has been appointed Press 

officer to the British 0Yerseas Airways Corporation. 

~1R. T. A. CRELL has been appointed engineer 
and manager of the Isle of The.net Electric Supply 
Company, Ltd. 

D R. J . C. H U.!-!"SAKER has been appointed Chairman 
of the National Advisory Committee for Aero
nautics in America. 

MR. F. H. BRAN"D has been elected President of 
the British Employers' Confederation, in succession 
to Sir Charles Craven. 

E. H . JoNES (MACHINE T ooLs), L td., informs us 
that Mr. Robert Black, its Scottish manager, has 
now moved his office to 14, Quadrant Road, 
Glasgow, S.3. 

• 
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C. S. MEIK .A-'<D HAI,CROW, Alliance House, 
Caxton Street, S.W.l, have taken into partnership 
Mr. H. D. Morgan, M. Inst. C.E. The name of the 
firm has been changed to W. T. Halcrow and 
P a r tners. 

THE MINISTRY OF SUPPLY announces that a 
Sah·age and Recovery Board has been appointed 
to deal with all questions relating to the salvage 
of waste materials and the reclamation of damaged 
materials. The Chairman of the Board is Sir A . 
Vyvyan Board, and Mr. G. Hutchings has been 
appointed Director of Salvage and R ecovery. 

MR. G. H. TILLY, Assistant Superintendent for 
Lifts and Escalators, has retired from the ser\'ice 
of the London Passenger Transport Board owing to 
ill-health, and has been succeeded by Mr. I. W. 
Ste.ndring. Mr. E. T . Brook, Superintendent of 
Rolling Stock (Railways}, has relinquished his 
railway responsibilities, but is remaining with the 
Board as an officer, retaining responsibility for the 
London Transport's Home Guard, of which he is 
Colonel, and the Board's air raid precautions. Mr. 
A . W. M. Mawby, of the Engineer-in-Chief's 
D epartment, has also been released for whole-time 
duties with the Board's Home Guard unit. Mr. 
J. A. Wilks, at present Second Assistant Super
intendent of Rolling Stock, has been appointed 
Acting Superintendent of Rolling Stock (Railways), 
and has been relieved of A .R.P. and other special 
duties upon which he has been latterly engaged. 

Forthcoming Engagements 
Secretaries of Institutions, Societies, &:c., desirous of 

having notices of meeting11 inserted in this column, are 
requested to note that in order to make am·e of its insertion 
the necessary information should. reach this ojftce on or 
before the morning of the Mondav of the week preceding · 
the meetings. In all cases the TIME and PLACE at which 
the meeting ia to be held should be clearly stated. 

• 

IDuminating Engineering Society 
Tuesday, Oct. 14th.-E.L.M.A. Lighting Service Bureau, 

2, Savoy Hill, W.C.2. Presidential address, "Lig h t 
and Lighting-a Forward Outlook," W. J . Jones. 
2.30p.m. 

Inst itute of Transport 
Monday, Oct. 13th.-Institution of Electrical Engineers, 

Savoy Place, Victoria Embankment, W .C.2. Pre· 
sidential Address, J. S. Nicholl. 5 p.m. 

Institut ion of Automobile Engineers 
Saturday, Oct. llth.- LONDON GRADUATES: 12, Hobart 

Place, S. W. L. " Air Brake Equipment," H. S. 
hickle. 2.30 p.m. 

Institution of Chemical Engineers 
Friday, Oct. 24th.-Institution of Civil Engineers, Great 

George Street, S.W.l. "Scientific Knowledge and 
Action," Sir Richard Gregory. 2.30 p.m. 

Institu tion of Electrical Engineers 
Monday Oct. l3th.-N.E. CENTRE. Neville H a ll, West· 

gat~ R oad, Newca.st)e-on-Tyne. Chairman's Address, 
R. W. Gregory. 6.15 p.m . 

'P.ueaday, Oct. 14th.- SCOTTISH CENTRE: Royal Techn ical 
College, Glasgow. Chairman's address, A. E. 
1\lcColl. 6 p.m. (The address will be repeated at 
the H eriot-\\'att College, Eclinburgh, on Wednesday, 
Oct .. 15th , at 6 p. m.) 

Thursday, Oct. 23rd.- Savoy P !ace, Victoria ~mba!lk· 
ment, \V.C. 2. Presidential address, S1r :1\oel 
As hbridge. 4 p.m. 

Monday, Oct. 27th.- N.E. CENTRE : N"eville H all, West· 
gate Road, Newcastl~-on-Tyn~. •· O~tdoor Bush· 
ings- their ConstructiOn , T estmg and tandardi 11· 

tion," W. A. Cook. 6.15 p.m. 

Institut ion of Engint>ers and Shipbuilders in Scotland 
Tuesr!ay, Oct. l4.th.- 39, Elmbank Crescent, Glasgow. 

Presidential address, F. C. Stewart. 6.30 p.m. 

• Institution of Mechanical Engineers 
Friday, Oct. 24tl!.-Storey's Gate, Westminster, S.W.l. 

Presidential Address, " The Position of the Loco~o
tive in Mechanical Engineeri~g." W . A. Staruer. 
2.30 p.m. 

Institut ion of Structural Engineers 
Saturday, Oct. 18th.-YonK~ BRANCH: Hotell\Iet~opole, 

Leeds. Chairman's address, H. A. Wlutake r. 
2.30 p.m. 

.Jun ior Institution of Engineers 
Soturday Oct. lSth.-39, Victoria. Street., S.\Y.l. " Fire 

Figb't.ing and the Engineer," J. W. Stenson. 2.30 p.m. 

Manchester Association of Engineers 
Saturday, • Oct. llth.-Engineers' Club, Albert Square, 

.Manchester. Presidential address, F. Carletoo. 
2.30 p.m. 

Saturday, Oct. 2.3th.- Engineers' Club, Alber t quare, 
Manchest er. " Economic Planning of a ;)1odern 

t o re," J. "' · Beaumont. 2.30 p.m. 

Manchester Geological and Mining Society 
Tuesday Oct. 1 4th.- Queen's Chambers, 5, John Dalton 

Str~et, Manchester. " The Volumetric Method of 
T esting Mine Dust Samples," E. H. Browne. 
2.45 p.m. 

North-East Coast Institut ion of En~neers and 
Shipbuilders 

Friday, Oct. 17ti!.- Literary and Philosophical Society, 
Newca tle·upon-Tyne. P residential address, W. A. 
\\'oodeson. 6 p.m. · 

• 

• 
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