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A 
A Turkish Power Station 

THE power stat1on at Cata.lagzi, north of 
Ankara., which was recently officially opened 
in the presence of the Prime Minister of Turkey, 
Monsieur Hassa.n Saka and members of the Tur­
kish Government, is the largest power station in 
Turkey, and it was designed and built by British 
firms. There are three 20,000-kW turbo­
alternators, of which two sets are in actual 
operation, while the third is due for completion 
before the end of 1948. The steam plant com­
prises three Babcock and Wilcox water-tube 
boilers, each with a designed output of 220,000 lb 
of steam per hour at a pressure of 595 lb 
per square inch and a final temperature of 
840 deg. Fah. The plant uses pulverised coal 
on the unit system. Each of the three turbines 
has a designed continuous maximum rating of 
20,000kW and a.n 80 per cent rating for maxi­
mum economy. The turbines are eqnipped with 
three-stage feed heating, gland heating, drain­
coolers and unit evaporators. Each set exhausts 
at 28 · 9in vacuum, and the cooling water for 
the condensers is obtained from an artificial 
lagoon on the Black Sea., which is non-tidal. 
Each turbine drives a 20.000-kW main alter­
nator generating at llkW, and a 1500-kW 
house-alternator, generating at 3kW. For 
sta.ndby service for the station auxiliaries, a 
500-kW oil engine-driven generating set, with 
1875-kVA transformers, is provided. The main 
alternators are directly connected to 11 /66-kV 
step-up transformers, which are controlled by 
air-blast switchgear of 750-MV A rupturing 
capacity. There is a double circuit transmis­
sion line 9 miles long to three sub-stations 
at K aradon, Zonguldak, and Kozlu. These 
stations are equipped with 66/ 15-kV step-down 
transformers and 66-kV air-blast and 15-kV 
meta1c1ad switchgear. The main contractors 
for the scheme are the Metropolitan-Vickers 
Electrical Export Company, Ltd., and the 
principal sub -contractors for the boilers and 
coal-handling plant are Babcock and Wil­
cox, Ltd. ; for buildings and civil engineering 
work, including the cooling-water intake, 
Holloway Bros. (London), Ltd., and for the 
overhead transmission line and all the cabling 
for the scheme, British Insulated Callender's 
Cables, Ltd. 

' 
A Highland Railway Jubilee 

THE fiftieth anniversay of the opening of t.he 
direct line from Inverness to Perth, via Carr 
Bridge, which has recently been celebrated, 
recalls some interesting engineering features. 
In the early 1880s the Highland R ailway 
directors proposed a scheme for a direct line 
from Aviemore, by Carr Bridge, to Inverness, 
which shortened the distance from Perth by 
251 miles, that reduction in mileage being 
achieved by cr ossing the valley of the Dulna.in, 
Findhorn, and Nairn rivers, a. route involving 
steep gradients and heavy constructional 
works. The Act authorising construction 
received the Royal Assent on July 24, 1884, 
and deviations and extensions of the time for the 
construction of the line were authorised in 
later Acts. The line from A viemore to Carr 
Bridge was opened on July 8, 1892, from Ca.rr 
Bridge to Da.viot on July 19, 1897, and from 
Da.viot to Inverness on November 1, 1898. 
It leaves Aviemore station, now an important 
junction, which is 697ft above the sea level, 
and rises to the Slochd summit, at a height of 
!315ft above the sea, at a. distance of 121 
miles from A viemore. From the summit, 
the line falls practically the whole of the way 
to Mill burn Junction, less than half a mile 
from Inverness. The largest works on the 
line are the viaducts over the rivers Findhorn 
and N aim. The Findhorn viaduct has nine 
steel spans of 130ft, mounted on granite piers, 
with two 24ft masonry spans, one at each end, 
all on a curve of half-a.-mile radius, while 
the Nairn viaduct is built in red sandstone, 
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with twenty-eight arch spans of 50ft, and one 
river arch span of 100ft. Other works include 
tbe Slochd viaduct, with eight spans, and the 
Toma.tin viaduct of nine spans, while with 
important bridges must be included the twin­
span bridge covering 180ft between abut­
ments over the River Dulnain. The smaller 
bridges are characterised by their simplicity 
of line and choice of stone. The scheme for 
the new line was prepared by Mr. Murdoch 
Paterson, then engineer-in-chief to the High­
land Railway, who supervised the carrying 
out of the work. Sir John F owler, engineer of 
the Forth Bridge, was the consulting engineer . 

A Scottish Industries Exhibition 
PLANS are now well advanced for the Scottish 

Industries Exhibition, which is to be held in 
the Kelvin Hall, Glasgow, from September 1 to 
17, 1949. This exhibition is being promoted 
by the Scottish Council (Development and 
Industry), the main objects being to promote 
Scotland's export trade and attract overseas 
buyers to Scotland ; to increase knowledge of 
Scotland and her products in every part of the 
world; to promote inter-trading between 
Scottish firms; to stimulate productivity by 
showing the workers the final results of their 
efforts; and to promote interest in good-quality 
workmanship and design. A symbolic lion 
rampant, turning the wheels of industry 
around the world, has been adopted as the 
motif for publicising the exhibition. It has 
been designed by Mr. A. B. Imrie, of Edinburgh, 
and will be displayed on all the literature issued 
in connection with the exhibition. Administra­
tive offices have been established a.t 351, 
Sauchiehall Street, Glasgow, and all inquiries 
relating to the exhibition should be sent to 
Mr. R. M. Dona.ldson at that address. 

Mutual Aid in the Engineering 
and Motor Industries 

THE Minister of Supply, Mr. G. R. Strauss, 
spoke at a press conference on Friday last on 
the steps that are being taken to increase the 
productivity of engineering firms and on 
plans for mutual aid and standardisation in 
the motor indu..c;try. He said that discussions 
which he had had with representatives of trede 
and research associations and professional 
institutions had produced an encouraging 
reaction in the engineering industry generally, 
and many sections of that industry were now 
practis ing schemes for mutual aid, which in­
cluded the exchange of technical advice and, 
in some cases, of technicians. The motor-car 
industry in particular, the Minister continued, 
ha.d welcomed the productivity drive, and had 
created a. plan of its own, which it was making 
available to all sections of the engineering 
trade. The motor industry's plan, Mr. Strauss 
explained, was divided into two main sections, 
the first of which provided that British car 
and commercial vehicle builders sh ould streng­
then the liaison already existing between the~ 
and their suppliers of raw material and equip­
ment by making available to other manufac­
turers and suppliers for inspection, not only 
their factory premises and plant, but also 
their technical and administrative resources. 
By this arrangement factory planning staffs 
were made available to assist those whose 
concern it was to supply materials and com­
ponents. The second part of the plan, the 
Min~r stated, was that the motor manu­
facturing concerns-Austin, Ford, Nuffield, 
Rootes, Standard and V a.uxha.ll should take 
steps to speed the use on their models of 
common accessories and components and gener­
ally improve the whole sphere of standardisa­
tion. These metters were to be the subject 
of regular meetings between the responsible 
executives in each organisation. The Minister 
explained that the Society of Motor Manu­
facturers and Traders, Ltd., had set up a 

Production Efficiency and Standardisation 
Committee under the guidance of which this 
scheme for furthering mutual aid in the motor 
industry had been devised. 

Decontrol of British Shipping 
AT a meeting of the Chamber of Shipping 

of the United Kingdom, held on Thursday, 
December 2, 1948, under the chairmanship 
of the President, Sir George Christopher, 
reference was made to the recenr, announce­
ment by the Ministry of Transport about 
the further substantial relaxation in the 
control of British shipping, which took 
effect as from Wednesday, D ecember 1st. 
This relaxation was, he said, in pursuance of 
the Minister's policy to promote a return to 
the normal processes of shipping business as 
rapidly as possible. With regard to the Ship­
ping Advisory and Allocation Committee, 
it b ecame apparent during recent discussions 
that that coinmittee was no longer required 
by the Ministry, and it would accordingly be 
disbanded. It was a matter of great satisfaction 
to the industry, Sir George said , that it had 
been possible in just over twelve months 
in effect to restore the freedom of the freight 
market, and to decontrol the industry, subject 
only to the formal retention by the Minister 
of his powers under the Control of Trade by 
Sea (No. 2) Order, and the issue of general 
trading licences in place of the restricted 
licences hitherto in operation. It is intended 
to ensure that the chartering of tonnage and 
the booking of space would in future be governed 
solely by normal commercial considerations, 
and accordingly, all freight control, except in 
the coasting trade, had been withdrawn. 
The tanker sections had also been included in 
the general measure of relaxation of control, 
including the lifting of freight control. The 
terms of these new arrangements for the 
remainder of the transitional period, i.e., for 
the next six months, have been communicated 
to all ship owners. 

The Union Castle Mail Steamship 
• 

" Edinburgh Castle " 
ON Thursday, December 9th, the new 

Union Castle mail steamship ''Edinburgh 
Castle " left Southampton on her maiden 
voyage to South Africa., under the command of 
Captain T. W. McAllen, who was recently in 
command of the " Warwick Castle." The ship 
was built and engined by H arland and Wolff, 
L td., at Belfast, and she was launched on 
October 16, 1947, by Princess Margaret. 
Her principal dimensions are : Length overall, 
749ft.; bxeadth moulded, 83ft 6in, and gross 
tonnage 28,700. Like her sister , the" Pretoria. 
Castle," she is designed to carry 227 first-class 
and 478 cabin-class passengers; and the public 
r ooms and cabins are arranged on six decks. In 
general the lay-out and design of the accom­
modation is similar to that of the '' Pretor ia 
Castle." which was fully described and illus­
trated in our issue of August 6th last and the 
two following issues. The propelling machinery 
consists of twin-screw Parsons double-reduction 
geared turbines, taking steam from three oil­
fired Babcock and W ilcox water-tube boil~rs 
at a. working pressure of 600 lb per square inch 
and a. temperature of 850 deg. Fah. at the super­
heater outlet. Weir's regenerative feed heating 
and Howden-Ljungstrom regenerative air heat­
ing are installed. The current for lighting and 
domestic services, and for deck and engine-room 
auxiliaries is furnished by three British 
Thomson-Houston turbo-generators~ with two 
Harland and W olff oil engine generating sets 
for port use. An oil-engine-driven em~r­
goncy set is also installed, which works in 
connection with an emergency battery. The 
efrigerating equipment embodies several new 

features, and is similar to that described in our 
isf3ue of August 20th last. 

\ 
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• Water Supply of Greater London 
By H . W . DICKIN ON, D .Eng., M.I .Mech.E. 
No. XXIII-(Oontinued from page 561, December 3rd) 

DISTRIBUTION 

THE eight companies' separate distribution 
systems inherited by the Board in 1904, 

were only connected at a few points. During 
the intervening years these have been gradu­
ally merged and by means of an elaborate 
system of intercommunication, alternative 
supplies are now available for most areas. 

Practically the whole of the 8400 miles 
of tnmk, distribution and service mains 
owned by the Board are of cast iron. The 
largest size of pipe laid in the streets is 
48in diameter and although 2in and 3in 
mains still exist no pipe smaller than 4in 
is now laid. There are 569 miles of mains 
of 24in diameter and over but the greatest 
proportion of t he distribution network is 
composed of 4in pipes, of which there are 
no less than 4.230 miles, or 50 per cent of 
the total length. 

Since neither the London water nor the 
soil except in the case of certain clay areas 
- has any markedly deleterious effect on 
cast iron or lead, there are to-day cast iron 
mains of over 100 years of age in service and 
in excellent condition. " Spun," that is, 
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group of trunk mains conveys water south­
wards from the works on the New River 
and the Lee. Some of the pumping mains 
are of considerable length. For example 
the 48in main from Kempton to Bishop's 
Wood reservoir, Highgate, is 17 miles long ; 
the length of the 36in main from the 
same station to Finsbury Park is 19 miles, 
and that of the 42in main from Hamp­
ton to Nunhead is 16 miles. The pressures 
in the trunk mains do not exceed 300ft, 
those in the three mains referred to being 
295ft, 180ft, and 230ft, respectively. 

Integral with the distribution system are 
eighty-five service reservoirs, situated on 
high ground and containing a total of 261 
million gallons, but since the majority of the 
consumers are situated between the pumps 
and the reservoirs, the latter act mainly as 
" jack-heads." During the day, when the 
demand is greatest, water flows out of the 
service reservoirs to augment the supply 
from the pumping stations. R eservoirs fill up 
again at night, when the demand falls off. 
The highest service reservoir is that at 
Betsom's Hill, in Kent, which contains 
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(e.) Bagshot Beds 
(b) Claygate Beds 
(o) London Clay 

(f) ·. Upper Greensand 
(g) Gault 

( I) Jurassio 
(m) Old Red Sandstone and Devonian 
(n) Silurian or Older 

(d) Lower London Tertiary Beds 
(e) Chalk 

(h ) Lower Greensand 
(i) W eald Clay ( o) Cam brian 
(k) Hastings Beds (p) Pre-Cambrian 

FIGS . 88 A ND 8 9 - SECTIONS A C ROSS L O NDON BASIN 

centrifugally cast, iron pipes, are also used 
with satisfactory results, and where cast 
iron mains are laid in clay areas the pipes 
are protected by a sheathing of bituminous 
composition. 

In order to meet particular and unusual 
service conditions, which arise from time to 
time, steel pipes lined internally and sheathed 
externally with bituminous composition, are 
used for service, and it is now the practice 
to use such pipes for all trunk mains of 24in 
diameter or over. 

The principal tnmk mains are those 
carrying water in an easterly and north­
easterly direction from the Thames Valley 
and western stations, and they include no 
fewer than twenty-seven mains of diameters 
between 2lin and 48in. Another important 

313,000 gallons, the top water level being 
818·00ft above O.D . The largest is at 
Honor Oak, in South London, which has a 
top water level of 144 ·OOft above O.D ., 
and contains 56 million gallons. 

NEW ~fORKS 

A new reservoir at Staines was completed 
in 1947, when it was inaugurated by 
H .M. The King, and was named King 
George VI reservoir. This reservoir has a 
capacity of 4450 million gallons and is the 
second largest of those owned by the Board. 
Situated immediately to the west of the 
two original reservoirs at this place, it is 
served by the same intake, pumping station 
and aqueducts, and forms an integral part 
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of the existing works. It cost over 
£1,250,000 to build. 

A storage reservoir at Chingford is at 
present (1948) under construction. This 
reservoir will have a capacity of 3400 million 
gallons with a top water area of 334 acres. 
It will have a connecting main from the 
existing King George's reservoir, but pro­
vision has been made for separate pumping 
plant to raise water into it from the River 
Lee. 

A scheme for remodelling the Hampton 
group of works was commenced in 1936. 
By the provision of thirty-two primary 
filters to operate in conjunction with 
35 acres of reconstructed slow sand beds, 
a new pumping station and new conduits, 
the remodelled station will be able to supply 
120 million gallons per day of filtered water. 

A new filtration station at Ashford Com­
mon, Middlesex, is ~lso being constructed. 
The works will consist of a filtration plant, 
having an output of 90 million gallons daily, 
and a high-lift pumping station to pump the 
filtered water into supply. The first stage 
in the filtration process will consist of aera­
tion basins, where the water will, when 
necessary, be cascaded to increase its oxygen 
content. From the aeration basins the water 
will pass through micro screens, already 
described, after which it will be passed to 
the slow sand beds. Provision is being made 
for thirty-two beds, each about ! acre in 
area, together with the necessary sand wash­
ing apparatus, sand storage bins, roads, 
mains and drains. To avoid any possible 
contamination from ground water the slow 
sand beds will be raised above the existing 
ground level. Mter filtration, activated 
granular carbon treatment will be provided 
for, followed by chemical treatment. The 
water will then pass through combined 
contact and balancing tanks, being retained 
for a sufficient time to allow for chemical 
sterilisation. The volume of the tank will 
be sufficient to allow a reserve volume to 
even out variat ions in the pumping re­
quirements. 

It is intended that the station shall be 
driven by purchased electricity, with heavy 
oil alternators for peak load-relieving pur­
poses, and combustion turbine alternators 
to form, with the diesel alternators, a corn­
plate standby source of power in case of 
failure of the grid. 

F VTURE OF L ONDON'S WATER SUPPLY 

Now what of the future ~ To-day the 
stage has been reached when it is realised 
that water supply is not merely a local 
matter, as it has been in the past , but that 
it is of vital concern to every part of the 
country. It is not in doubt that there is 
ample water in this country for all needs 
and that water famines might become a 
thing of the past . The possibilities of a water 
grid for England has even been envisaged. 
At present, although water undertakings 
supply about 500,000 million gallons to the 
public, spend £30 million in running cost s, 
and about £11 million in new works yearly, 
yet by no means is everyone served. 

The problem is complex, but an approach 
to it has been made : in 1944 H .M. Govern­
ment issued a White Paper entitled " A 
National Water Policy," outlining proposals 
for ensuring a planned and economical use 
of the water resources of the country and 
for efficient admini tration of supply ser­
vices. After some general remarks on the 
ituation, the import of which is familiar 

to engineers, the White Paper proceed to 
set out and elaborate proposals ha ed on 
three overruling provisions, as follows :-

(a) To establish and increase control of 
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water supply crvices, changes in them to be 
justified only where greater efficiency or 
reduction in costs ca,n be effected. 

(b) To attach responsibility for water 
supply to democratic bodies- at the highest 
level to the Minister responsible to Parlia­
ment, and at lower levels to statutory under­
takers and local authorities, without un­
necessary change. 

(c) To subordinate sectional interests to 
the national interest, but all those whose 
interests are affected to have the right to 
be heard by the Minister or if appropriate 
to appeal to Parliament. A Bill embodying 
these provisions is now before the House of 
Commons. 

Amongst suggested ways of implementing 
these desiderata, the one that concerns us 
principally here is the suggestion that a 
Central Advisory Water Committee for 
England and Wales should be reconstituted 
as a statutory body, as set out in a White 
Paper on National \!'later Policy, issued in 
1946. 

In view of the possibility that Regional 
Advisory Water Committees will be set up 
for all areas in these islands, the M.W.B. 
has given detailed consideration to g, scheme, 
conformable to the above basic provisions and 
based on hydro-geological grounds, embrac­
ing the area extending from Baldock in 
the north to Horley in the south, and from 
Maidenhead in the west to Gravesend in 
the east. Had the population of London 
not advanced so phenomenally in the last 
century, the supply of water would have 
proved adequate, but the demands have led 
to competitive and uncontrolled exploitation 
of the sources ; thus, some areas are over­
pumped and other areas are left with a 
surplus of water. As will be seen from the 
geological stratified sections repeated here­
with in Figs. 88 and 89, and already 
given in the first article of this series, 
the London basin - or trough - for 
it is more of the nature of the 
latter than of the former-is inclined 
at a slight angle towards the east, where it 
dips towards the North Sea basin, while 
towards the west it is partially closed by 
the Chiltern Hills and the North Downs, 
merging with the Berkshire Downs. Actually 
in this basin or trough there exists, as de­
scribed in our opening article, a reservoir 
in each of the principal formations- the 
chalk and the lower greensand, separated 
as they are from one another by a bed of 
impervious clay-the gault formation . Of 
the two, the chalk formation, seeing that it 
is present in places to a thickness of 700ft, 
is the most pro1iferous of water. It is this 
formation that is the cause of the relatively 
high ground around London and it constitutes 
a valuable catchment area, because of its 
absorbent nature, which enables it to retain 
moisture, and because of its thin and poor sur­
face soil that is less liable to contamination. 
The lower greensand yields appreciable 
quantities of good water but does not extend 
continuously under London and therefore 
is not a source of water within the central 
area.. Water flows underground, as it does 
overground, from nearly all directions to­
wards London. Another feature of the area 
in question is that in it there is a rough 
balance between the rainfall soakage in the 
sparsely populated catchment area and the 
water supply that is wanted in the densely 
populated central area. o more satis­
factory hydro-geological condition exists 
elsewhere in England. 

The area. to be covered is approximately 
2754 square miles, drawing from 1025 
square miles of outcrop. The population 
to be served is estimated approximately at 
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10,700,000 persons. The average daily 
supply envisaged is 558 million gallons, of 
which 465 million gallons will be derived 
from public supplies and 93 mi1lion gal­
lons from private supplies, averaging 52 
gallons per person per day. Of the total 
supply envisaged, 46 per cent will be con­
tributed by underground sources and the 
remaining 54 per cent from the Rivers 
Thame , Lee and Stour. The number of 
water supply authorities in the area in ques­
tion is ixty-five, made up of thirty-six water 
boards or local authorities and twenty-nine 
private water companies. A Departmental 
Committee, appointed by the Minister of 
Health, has examined the scheme. 

The report has now been published 
and was referred to in our87 columns on 
Augu t 13th. As regards the technical 
problem with which alone we are concerned, 
the report is unanimous (page 4) : '' We 
are convinced, therefore, that a full and 
exhaustive enquiry is urgently required into 
the water resources and the prospective 
demands for water throughout the area, 
so that the host possible use can be made 
of available resources; and that simul­
taneously there should proceed the prepara­
tion of plans for a new maJor source of supply, 
which will undoubtedly be required in the 
not far distant future. It is essential and 
just that the area should be treated as a single 
unit for this purpose (our italics). While 
sJme relief may be afforded by the develop­
ment of new underground Sources or by the 
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giving or taking of bulk supplies, we do not 
regard this as a complete solution of the 
problem, which is one of a potential overall 
shortage, and for which a. new major source 
is, so far as we can judge, the only remedy." 

The Committee was unable to agree on 
the constitution and powers of the authority 
or authorities to be established to give effect 
to the general conclusions. One view is that 
there should be a single authority, while 
the other view is that there should be four 
joint boards with a central water authority, 
which seems unduly cumbrous. 

The extension of the present practice of 
establishing giant storage reservoirs has 
already met with violent opposition from 
the inhabitants of the areas where such 
reservoirs could be established, not only 
because of their effect on public amenities, 
but also on the grounds that a large amount 
of good agricultural land will have to be 
requisitioned. It is yet to be seen also 
whether the provision of satellite towns is 
going to slow down the rate of growth of the 
London area. 

We cannot close these articles without 
acknowledgments to those who have assisted 
in their preparation; many ot these have 
been mentioned in their place, but we 
must record the wholehearted co-operation 
trom start to finish that we have received 
from the offirers of the Metropolitan Water 
Board. 

Hydrogen-Cooled Alternators 
By W. D. HORSLEY, M.I.E.E. 

No. I 

ADvANTAGES oF HYDROGEN AS A CooLING 
MEDIUM 

THE application of hydrogen to the cooling 
of alternators has been dealt with ex­

haustively in many papers and articles in the 
American technical press, and it is unneces­
sary to give more than a brief resume of the 
characteristics of hydrogen and its advan­
tages in the present article. 

The properties of hydrogen are outstanding 
in comparison with other gases, and it is well 
suited as a cooling medium for rotating elec­
trical plant. The density of pure hydrogen 
is one-fourteenth of that of air , while its 
specific heat is fourteen times as great. Its 
heat capacity is therefore practically the 
same and the same quantity of gas is required 
for a given loss. The heat conductivity of 
air is comparatively low, and as it is imprac­
ticable to eliminate all gas spaces between 
conductors and slots, and between lamina­
tions, the temperature gradient from the 
copper to the iron surfaces is greatly in­
creased. This effect is much less with 
hydrogen, which has a thermal conductivity 
6 · 7 times as great as air. 

The heat tran fer coefficient of hydrogen is 
also greater than that of air. The ratio 
between the theoretical values is 1 · 51, which 
seems to be confirmed by American experience 
with hydrogen-cooled machines. 

Other gase , such as helium and methane, 
have advantages compared with air, but they 
are not sufficiently great to justify the com­
plication of an enclosed gastight cooling 
system. Helium is non-inflammable and its 
thermal conductivity is similar to hydrogen , 
but its density is higher and its specific heat 
much lower. Its thermal capacity is only 
• 111 Ministry of Health, Report of the Departmental 
Committee on Greater London Water Supplies, 1948. 

about 72 per cent of that of air or hydrogen, 
and the rate of flow required is greater. 
Helium is more costly a.nd difficult to obtain. 
Methane has a thermal conductivity only a 
little greater than air, while its density is 
about 55 per cent and the saving in loss is 
much smaller. 

Assuming that the quantity of cooling gas 
for an air-cooled alternator is lOO per cent, 
the amount of hydrogen for a. machine of the 
same output would be 60 per cent owing to 
the reduction in windage and fan losses. The 
high-speed integral fans are thus smaller a.nd 
the design is simplified. If helium were used, 
the size of the fans, owing to the lower heat 
capacity, would be about 40 per cent larger 
than with hydrogen. 

Efficiency.-Assuming that the purity of 
gas in a hydrogen-cooled machine is main­
tained at about 97 per cent, its density is 
about one-tenth that of air and the winda.ge 
and fan losses are correspondingly reduced. 
The total losses for an air-cooled, 60,000-kW, 
3000 r .p .m. alternator are about 1600kW, 
including a windage and fan loss of approxi­
mately 600kW. With hydrogen, the latter 
losses are reduced to 60kW and the corre­
sponding gain in efficiency, allowing for the 
seal loss, is about 0 · 8 per cent. On whatever 
basis it is worked out, the reduction in loss 
represents a con iderable saving, even allow­
ing for the extra cost of the heavier stator 
casing, oil seals and auxiliary equipment. 

Output.-The higher thermal conductivity 
a.nd greater heat transfer coefficient of 
hydrogen both reduce the temperature 
gradient in an alternator or conversely permit 
a greater output to be obtained from the same 
frame . An important consequence of the use 
of hydrogen cooling is an increase in the 
limiting size of alternators which ca.n be built 
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for speeds of 3000 r.p.m. and more particu­
larly at 3600 r.p.m. 

Alt~rna.tors having a. rated output of 
112,000kVA at 3600 r .p .m. are now under 
construction in America. 

The increase in output obtained with 
hydrogen cooling can be shown theoretically 
to be of the order of 20 per cent to 30 per cent, 
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and experience has shown that 20 per cent 
may be obtained easily in practice. 

These figures are based upon a normal 
hydrogen pressure of t lb per square inch 
gauge and a further increase in output may 
be obtained by raising the pressure of 
hydrogen in the alternator. Experiments 
have been made with pressures up to 25 lb 
per square inch, and alternators are regularly 
operated up to 15 lb per square inch. The 
additional gain in output is about 1 per cent 
for each additional increment in pressure of 
1 lb per square inch above atmosphere. 
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. 
Operation under this condition is recognised 
in the latest American recommended stan­
dards. The overload capacity may only be 
obtained at the expense of an increase in 
hydrogen consumption, but the additional 
expenditure is relatively small, and some 
operating engineers in America consider this 
reserve capacity to be a.n outstanding feature 
of hydrogen cooling. 

American alternators are usually designed 
to have .a. high short-circuit ratio compared 
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with European practice, and the ampere turn 
loading is not high. Full advantage may 
therefore be taken of the better cooling pro­
perties of hydrogen and the maximum saving 
in materials obtained. With a more 
highly rated design the value of the stray 
losses at higher ratings may jmpose a 
limitation. 

Hydrogen has the advantage that it will 
not support combustion and the fire hazard 
is thereby reduced. The insulation is not 
subject to oxidation and although corona is 
greater in hydrogen at N.T.P. than in air, it 
has no deteriorating effect. The alternator 
is virtually hermetically sealed and the wind­
ings are therefore maintained indefinitely in a. 
clean condition. The life of the insulation is 
prolonged under these conditions and may no 
longer be a limiting factor. 

The foundations for a. hydrogen-cooled 
alternator may be greatly simplified as there 
are no external fans and ductwork . 

Hydrogen-cooled alternators have some 
advantage for sets installed at high alti­
tudes, as the pressure of gas in the casing may 
be maintained at the desired figure inde­
pendently of the atmospheric pressure. 

Disadvantages.-Amongst the disadvan­
tages of hydrogen a.s a cooling medium, the 
danger of explosion has been most frequently 
stressed. Experience in America has shown 

• 

• 
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does not a ppea.r to have any harmful effect on 
the insulation, either directly or indirectly. 

CONSTRUCTION OF SHAFT SEALS 

Shaft Seals.- The provision of suitable 
glands or seals for the rotating shaft a.t the 
ends of the sta.tor was probably the most 
difficult problem to solve in applying hydrogen 
cooling to alternators. At a.n early stage in 
the investigation it was decided that a. liquid 
seal using lubricating oil was the most pra.ctic­
able solution. Three different forms of 
oil seal have been developed and used by the 
large American manufacturers. 

Early experience with oil seals revealed 
that the quantity of make-up hydrogen is not 
proportional to the leakage from the casing, 
auxiliary pipework and apparatus unless it is 

• excessive. 
Oil has the property of absorbing gases 

and will take up about 10 per cent of air or 
6! per cent of hydrogen by volume at an oil 
temperature of 120 deg. Fah. The quantity 
of abso,rbed gas increases with temperature. 
If the normal lubricating oil supply is used 
for the seals a proportion of the air which it 
contains is given up and replaced by 
hydrogen. The amount of air in the hydrogen 
enclosure thus gradually increases and when 
the degree of purity of the hydrogen-air 
mixture has fallen below a predetermined 

• Stator End Couer 

Hydrogen 

Rotor Shaft 

" TH£ EHGINIC" • 

Seal Housing 

Cup Paa,ftina 

Seal Ring 

Bearing Housing 

• 

• 

~-Cup Paohing 
Seal Ring 

Oil Seal 

Seal Ring 

FIG. 3-ARRANGEMENT OF THRUST SEAL 

that these fears were unfounded and that if 
ordinary precautions are taken there is no 
danger. Nevertheless, in designing the first 
hydrogen-cooled machines, every possible 
precaution was taken to eliminate this possi­
bility and to minimise the consequences of 
explosion should it occur. 

The commissioning and operation of 
hydrogen-cooled machines is more compli­
cated than with air cooling, but no great 
difficulties have been experienced and operat­
ing engineers in America. now appear to 
accept it as no;rma.l practice . 

The sta.tor of a. hydrogen-cooled alternator 
is larger and heavier than with air cooling, 
which increases transport difficulties with the 
largest sets. As experience is gained the 
difference in weight and dimensions will be 
reduced. 

The dielectric strength of hydrogen at 
N.T.P. is lower than that of air, and for the 
same voltage stress corona. is more pro­
nounced. As already mentioned, no chemical 
reactions take place and cor.ona. in hydrogen 

value, usually 95 per cent, a. quantity of the 
contaminated mixture must be discharged 
and replaced by pure hydrogen. Even if the 
system is made completely gastight, make-up 
hydrogen is therefore still necessary. The 
quantity of air carried into the stator depends 
upon the quantity of oil flowing to the 
hydrogen side of the seal, which should be 
kept to a minimum. The consumption of 
hydrogen may still be high and pre-treatment 
of the seal oil under vacuum to remove air 
and moisture has been employed and is 
described later in the article. 

The oil seal in its simplest form is shown in 
Fig. 1. A seal ring is provided at each end of 
the shaft on the alternator side of the bearing 
and may be considered as. an extension to the 
bearing. Treated lubricating oil is supphed 
to a groove in t.he centre of this ring a.t a. 
pressure a little higher than the pressure of 
hydrogen in the sta.tor. The pressure differ­
ence is usually maintained at about 5lb per 
square inch. The oil flows along the shaft 
in both directions and on the bearing side is 

• 
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~scha~ged through the bearing lubricating 
o~ <1:ams. The flow of oil to the hydrogen 
s1de 1s led through a separate drain pipe into 
a detraining tank. The latter forms one leg 
of a. U pipe and serves the dual purpose of 
sealing the hydrogen enclosure from the 
atmosphere and of allowing entrained bubbles 
of hydrogen in the oil to escape and return to 
t~e stator .. The drain pipe is made of ample 
s1ze to perm1t a free passage for oil and gas. 

The seal ring may be constructed as shown 
in Fig. 1 with grooves on either side of the 
centre oil supply groove, into which the oil 
passes, whence it is taken direct to the drain . 
On the hydrogen side this additional groove 
virtually forms an oil baffle, which may be 
supplemented by additional baffles and oil 
throwers to prevent oil from entering the 
stator casing. In addition a gland of the 
labyrinth type is fitted between the seal and 
the stator enclosure to trap oil vapour. 

An end-shield type of bearing is shown in 
Fig. 1 and where pedestal bearings are used, 
it is necessary to have a flexible gastight 
joint between the seal housing and the 
stator end covers to allow for expansion. 
Various forms of flexible connections are 
• 1n use. 

As long as an adequate flow of oil is main­
tained through the seals at a pressure in 
excess of the gas pressure in the casing, 
there is no possibility of escape of hydrogen 
through the seals. 

In this form of seal, the clearance between 
the seal ring and the rotating shaft must 
be at least equal to the bea.rmg clearance. 
The quantity of seal oil required for this 
gland may be appreciable. 

The sealing gland shown in Fig. 2, 
which is also in use in America., is de­
signed to reduce the flow of seal oil 
while still maintaining an effective seal. 
Two rings are mounted in a separate 
housing on the hydrogen side of each jour­
nal and fit closely round the shaft with a. 
relatively small clearance. The rings are 
free to move radially a.nd float upon the 
shaft. They are located axial1y in the hous­
ing and are prevented from rotating by 
suitable stops. Oil at a higher pressure than 
the hydrogen in the generator is admitted 
between the two rings and flows along the 
shaft in both directions. 

The clearance between the rings and the 
shaft can be made smaller than the bearing 
clearance and the amount of oil flowing to 
the hydrogen side is therefore reduced. 
Vacuum treatment of the oil to remove air 
and moisture is still necessary with this 
arrangement but the hydrogen consumption 
is less. 

A thrust ring form of seal has been deve­
loped by the Allis Chalmers Manufacturing 
Company of Milwaukee, U .S.A., which has 
considerable advantages and has given very 
sat isfactory results. 

This form of seal has been adopted for 
twelve 60,000-kW hydrogen-cooled alter­
nators now under construction at Heaton 
vVorks and is illustrated in Figs. 3, 4, and 5. 

A collar forming part of the solid shaft 
is provided on the hydrogen side of each 
of the main bearings. A ring with a white­
metal face, similar to a thrust ring, as 
shown in Fig. 4, is maintained in contact 
with the inboard surface of each collar 
by means of spring and oil pressure. 
Oil is fed to a small annular groove 
in the white-metal face, from which 
it flows radially in both directions. The 
outer portion of the white-metal face is 
provided with radial grooves to provide 
adequate lubrication ; the greater propor­
tion of the seal oil flows radially outwards 
and is discharged into the main bearing oil 
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drains. The inner periphery of the seal 
ring, which is plain, presents a continuous 
surface to the collar and forms the hydrogen 
seal. The clearance between the ring and 
the collar is equal t o the thickness of t he 
oil film and is small . The oil pressure at the 

~~--- --

FIG. 4-RUNNER FOR THRUST SEAL 

seal is a little higher than that of the gas 
in the stator and provided that the flow of 
oil is maintained, the seal is gastight. 
The quantity of oil passing over the plain 
~urface of the inner periphery of the ring is 
very small, owing to the restricted clearance. 
Consequently the amount of air carried into 
the hydrogen space is small and the quantity 
of pure hydrogen necessn,ry to maintain the 
purity of the gas mixture at the required 
level is low. 

The outer perimeter of the main body of 
the seal ring is radiused and the ring is 

• • 

FIG, &-DETAIL OF THRUST SEAL 

self.aligning, thus maintaining a uniform 
pressure on the seal face. A pin is fitted to 
the seal housing, which engages in a slot 
in the seal ring, to prevent rotation. An 
oil chamber t o which the seal oil is supplied 
is formed in the seal housing behind the 
seal ring. Synthetic rubber cup washers 
are incorporated, which form oil seals and, 
at the same time, provide adequate flexibility 
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for self-alignment. A number of oil passages 
are drilled in the ring to convey the oil 
from the oil chamber to the annular groove 
in the seal face. The springs which hold 
the ring against the collar are fitted in the 
ring body, the reaction being taken by a web 
in the seal housing. The greater part of 
the force on the seal ring is provided by the 
pressure of oil in the feed chamber. This 
fore~ automatically increases with the oil 
pressure when operating at increased hydro­
gen pressures. 

The total quantity of oil required for the 
lubrication and cooling of two thrust-type 
seals is 30 to 40 gallons per minute, depend­
ing upon the size of the alternator. The 
quantity of oil passing to the hydrogen 
side of the seal is less than one-t enth of a. 
gallon per minute. This oil passes to the 
detraining tank through a drain pipe of . 
ample size. Sight flow-indicators are pro­
vided at a convenient position in the drain 
pipes. Oil throwers and baffles are fitted 
on the hydrogen side of the drain-oil chamber 
to prevent oil or oil vapour being carried 
into the stator wind.ings. 

In the arrangement shown, the seal hous­
ing is mounted on· the main bearing pedestal 
and a flexible connection in the form of a. 
steel bellows is made between the housing 
and the stator end shield to allow for expan­
sion and contraction of the stator casing. 
The bellows are designed to withstand a.n 
explosive pressure without leaking. 

The hydrogen consumption with this 
type of gland is low and experience has 
shown that vacuum treatment of the oil 
and it s associated equipment is unnecessary. 
The normal lubricating oil supply may 
therefore be used for the seals. 

The seai also had the additional advantage 
over earlier sets, where vacuum treatment 
equipment for the oil is provided, that 
vacuum sea venging can be employed. Tests 
have shown that air and hydrogen mixtures 
of any proportions are not explosive a.t 
pressures below one-fifth of an atmosphere. 
The gas pressure in the casing can readily 
be reduced to and maintained at this pres­
sure with the type of seal just described. 

(To be continued) 

Electricity in Switzerland 
THE annual report of the " Association 

Suisse pour l 'Amenagement des Eaux" con­
tains interesting data on the development of 
electric energy in Switzerland. During 1947 
seven power stations were completed, with an 
aggregate capacity of 1 04,260k W and an 
annual output of 180,000,000kWh. By the 
end of 1 94 7 the total capacity of Swiss hydro­
electric plants amounted to 2,602,000kW. 
During the period 1946-4 7 Swiss power stations 
produced 9,822,000,000kWh, practically en­
tirely supplied by hydro-electric plants. At 
the end of 194 7 eight power stations were 
either under construction or nndergoing impor­
tant extensions. These are Letten (2800kW), 
Meiringen II {1500kW), Palii (extension), 
Aletsch (16,000kW), Chitelot (30,000kW), Usine 
de la Chute du Rhin (1975kW), Wildegg 
Brougg (42,000kW), and Rheinau (34,000kW). 
All these plants will be completed between 
1949 and 1953. Electricity supplies in Swit­
zerland depend largely on the weather. To 
meet the growing requirements both of indus­
trial (including railways) and domestic users, 
whose consumption increased from 5,613,000,000 
kWh in 1938- 39, to 9,295,000,000kWh in 
1946-47, SwiAs authorities prepared an exten­
sive sch eme for the increase of electric supply. 
When this plan is completed for the winter 
1952- 53, the capacity of Swiss hydro-electric 
and thermal power stations will be sufficient 
to meet all needs of the conntry, whatever 
weather conditions may be. 
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DOCKING AND LIFTING THE GERMAN BATTLE CRUISER "DERFFLINGER" 
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FIG. 16-WARPING " DERFFLINGER " INTO DOCK 

FIG . 18- 00CK PARTIALLY LIFTED 
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FIG . 17-BEGINNING OF LIFT 

FIG. 19- DOCK FULLY LIFTED 
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Work of a Shipbreaking Yard 
No. IIi-(Continued from page 665, December 3rd) 

LIFTING THE cc DERFFLINGER " BUT even when the manner in which the 
ship was t o be carried had been solved the 

shipbreakers' problems were not over. Since 
the draught of the ship was too great to 
permit her to enter t hrough the narrows at 
the entry to the shelt ered Garcloch , the work 
of docking her had to be done in the more 
open estuary of the Clyde. With conning 
tower and upper gun turrets removed, the 
part of the ship which hung deepest beneath 
the water and was to have, therefore, the 
least clearance over the dock bottom when 
the ship was docked, was the heavy tanklike 
structure amidships. Measurement indi­
cated that even when lifted as high as was 

• 

dock and ship and prevent relative move­
ment. Once the ship had been lifted the 
dock was towed into Faslane port and 
moored against the quayside, as illustrated 
in Fig. 20. 

DISMANTLING THE cc DERFFLINGER " 

Even then, the troubles of her breakers 
were not over . The 6-ton quayside cranes 
had not sufficient reach to be able to handle 
directly material cut out of the ship. At 
first work could be carried on rapidly by the 
use of a 60-ton floating crane in the dis­
mant.ling of t he projecting bow and stern. 
Thereafter, until such time as sufficieut space 
could be cleared at the ends of the dock to 

, 

FIG . 2Q-.. DERFFLINGER •• IN DOCK AT QUAYSIDE WITH STERN REMOVED 

safe by compressed air, the draught of the 
ship was such that the floating dock would 
have to be sunk deeper t han it was designed 
to go and that, in fact, it would have less 
than 6ft of freeboard left. The business of 
entering the ship into the dock became, 
therefore, a t ricky one and one not without 
hazard for all concerned . For, when lifted 
high by compressed air the ship was not very 
st able. Were the bow then to lift slightly 
air might spill from beneath the hull at the 
fore end. The bow then dropping would lift 
the stern, allowing air to spill from the after 
end with t he result that the whole ship might 
settle relatively deeper in the water. It can 
wen be imagined that if this had happened 
when the ship was floating freely within the 
dock (whose stability and buoyancy when 
sunk below designed level were less than 
usual) , the resulting load falling upon the 
dock, particularly if unequally distributed, 
might have led to disaster. The entry of the 
ship into the dock and its subsequent lifting 
a.re illustrated in Figs. 16 to 19. 

The lifting, of course, could not be under­
taken until divers had gone down within the 
dock to place the supports under the various 
chosen parts of the hull. That work , during 
the carrying out of which the dock had t o 
remain sunk at almost its deepest level, took 
a whole month ; but as soon as possible 
after the entry and proper placing of the 
ship, blocks were placed under the 'midships 
structure, where the draught was greatest, 
and some additional buoyancy given to t he 
dock in order to obtain a " nip " between 

accommodate more powerful cranes mounted 
on its floor, use had to be made of the 
3 and 5-ton cranes mounted on the walls 
of the dock , with the result that for some 
mont hs work could proceed only slowly. 
Apart from that trouble, the cutting-up 
of the ship proceeded on normal lines. 
Special provision was made for lifting off 
her armour plate which, as mentioned before, 
was supported by bolts projecting through 
the water-tight hull. A length of railway 
t rack was laid inside the dock to carry a 
truck fitted with a steel rack, into which 
each section of the armour plate was lowered 
by the sheer legs when detached from the 
hull. The truck was t hen warped to the 
end of t he dock , where it was within reach 
of t he floating crane, which lifted the armour 
plate ashore. 

" IRON D UKE " AND ,, DERFFLINGER " 

Interesting comparisons could be made 
at the t ime of our visit of the design of Brit ish 
and German warships of the same period. 
The " Iron Duke," of about the same dis­
placement as the " Derffi.inger," carried ten 
13 · 5in and twelve 6in guns, compared with 
the latter's eight 12in guns and twelve 5 · 9in. 
The British ship had engines of 29,000 
h .p. for 21 knots, the German 63,000 h.p. 
or more for over 26 · 5 knots. Armour was 
comparable. That of the cc Iron Duke " 
was a 12in belt amidships with 4in belts 
at bow and stern and 2~in deck armour. 
The cc Derffiinger " had the same thickness 
of main belt but her deck armour was 4in 
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and 3in in thickness. Such statistics, of 
course, were not obvious from viewing t he 
ships, but it was strikingly clear by obser­
vation that the " Derffl.inger " was the more 
sturdily built of the two, and that she was 
much more completely subdivided than 
her Brit ish counterpart. None of her com­
partments, except at the extreme bow and 
stern, stret ched right across the beam of the 
ship. Unquestionably, she would have been 
more difficult to sink than the " Iron Duke." 
Probably, so far had protection and sub­
division been carried, she was also much 
less comfortable to live in and less easy to 
work. 

Codes of Practice 
T he Oodes of PracUce Committee f or Civil E ngineering, 

Public lV orks and Building and Comtructional Work i8 
under the mgill of the M inilltry of JV orkB. Code~~ are 
i8stWJ. on behalf of the Committee by the British Standard8 
Institution, 24-28, Victoria Street, London, S. W.l. 

E LECTRIC LIGHTING IN SCHOOLS 
Code 324.102. " P rovision of Electric Ligh t ing 

in Schools." This Code, previously issued a.s a. 
draft for comment, has been completed and revised 
in t he light of comment received by a committee 
convened by the Institution of Electrical Engineers. 
The Code deals with the provision of adequate 
electric lighting for schools, including all types of 
educational establishments and, while primarily 
intended for new schools, is also applicable to t he 
modernisation of systems in existing buildings. I t 
makes recommendations for m inimum satisfactory 
illuminat ion for various purposes, and suggests how 
these can be achieved by t he use of suitable lamps 
and shades suspended a.t cer tain minimum heights 
above t he floor , by the arrangement of t he lights, 
whether tungsten £lamen t or fluorescen t type, and 
by consideration of t hese p oints in connection with 
of t he Code may be obtained from the British 
Standards Institution, 24-28, Victoria. Street, 
t he colouring of walls, floors and ceilings. Price 2s. 

TIMBER FLOORING 
Code 201. The Codes of Practice Committee has 

issued as a. draft for comment Code 201, " Timber 
Flooring," prepared by a. committeo convened by 
t he R oyal Institu te of British Architects. This 
code has three sub-codes of which 201.101 " Hard­
wood and Soft wood Board and Strip Flooring," 
and 201.103, " Plywood Flooring," are included in 
this document. The sub-code, 201.102, " Wood­
block Flooring, " which completes this particular 
group of floor finishes, has a lready been published 
separately for comment. 

Code 201, " Timber Flooring," gives t he general 
principles of design for timber floor ing, the species 
of timber available, the essential factors to be con­
sidered in t he choice of t imber fo r a. particular 
situation and the precau tions to be observed in 
laying on suspended sub-floors and on solid sub­
floors in direct contact with the ground. 

Particular reference is made t o the prevention of 
dry rot and advice is given on treatment with 
preservatives, on seasoning and on prevention of 
moisture penetration. Informat ion is included on 
types of sub-floor and base, and aid given in deter­
mining their suitability. A method of determining 
t he dryness of a. sub-floor or base is described and 
diagrams illustrate t he apparatus for measuring 
dampness. Alternative methods of constructing 
solid floors subject to rising damp and methods of 
fixing types of timber flooring are described. 

The sub-code on " Hardwood and Soft\vood Board 
and Strip Flooring " deals with the materials fo r, 
and the laying of hard wood and soft wood in the 
forms of boarding, strip overlay and parquet, on 
t imber sub-floors and on concrete sub-floors having 
a naila.ble screed or timber £Lxing battens. 

The sub·code on " Plywood Flooring " deals with 
the laying of plywood as a. flooring on timber sub­
floors and on concrete sub-floors having timber 
fixing battens . R ecommendations for t he prepara­
tion of the base, laying the a ooring and maintenance 
are included. 

The code is in draft form and subject, before final 
publication, to amendment. Comments, which are 
invited, should be submitted by January 5, 1949. 
Price 5s., proof reference CP (B ), 804. 

FoUNDRY MoULDING SAND.-Responsibility fo r 
glass sand and foundry moulding sand has now 
been t ransferred from Raw Mater ials Department, 
Board of Trade, to the Min istry of Works. En­
quiries should therefore be addressed to Ministry 
of Works, B .M.3, Lambeth Bridge H ouse, Albert 
Embankment, London, S.E. l. 
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lror1 and Steel Institute 
AUTUMN GENERAL MEETING 

No. IV-(Oontinued from page 571, December o1·d) 

AT the final session, held on Thursday, 
November 11th, the first paper was:-

A NOTE ON THE DETERMINATION OF 
MOISTURE IN PRODUCER GAS 

By J . PEARSON, Ph.D., M.Sc., F.R.I.C., and R. 
ToYE, B.Sc., A.M.I.E.E., A.Inat.P. 

SYNOPSIS 
Control of the moisture content of producer gas 

may be essential for the correct working of gas 
producers. Very little information on methods of 
estimating this moisture has been published in 
English technical literature, and it is therefore 
hoped that this note, which describes several 
suitable methods, including one developed by the 
authors, will be of value to fuel technologists and 
to others engaged in the operation of open-hearth 
furnaces. 

DISCUSSION 

Dr. G. W. C. Alien (B.C.U.R.A.) said thaL 
when his Association was given a. job to work 
on gas producers they were put into touch 
with the authors and learned about their 
method of determining moisture, a most 
important feature of producer gas. Various 
firms in the boiler industry made use of a 
dewpoint meter. H e believed that Messrs. 
Babcock and Wilcox had had one for some 
time but he considered the authors' m eter a 
better one, although it could only be handled 
by research workers. It gave results which 
agreed with chemical methods of examination. 

Mr. J. E. de Gra.a.f (Dutch Iron and Steel 
Institute) remarked that one of the authors 
was responsible for the statement that moisture 
determinations at the producer told little about 
t he condition of the fuel bed that could not 
be deduced from the 002 figures. That state­
ment was true as such, but it should not be 
taken to m ean that it was possible to do away 
with humidity measurements. The measure­
ment of col did not give sufficient indication 
of humidity to justify doing away with humidit.y 
measurements. There was also a. statement, by 
Wesemann, quoted by the authors, which 
might give the impression that below a certain 
degree of humidity it was unnecessary to bother 
about it. He disagreed with that. 

Dr. Pearson, replying to the cliscussion, 
said he was particularly pleased to hear that 
B .C.U .R.A. had adopted the authors' method 
of determining moisture in producer gas. 
At the same time, he congratulated B.C.U.R.A. 
on the development of the electrometric method 
of titrating, which, incidentally, was men­
tioned in the paper as being a.n obviously 
better method . 

The next paper was:-
:FATIGUE TESTS ON CRANKSHAFT STEELS 

PART I.-THE EFFECT OF NITRIDING ON THE 
FATIGUE PROPERTIES OF A CKROMIUM-MOLYl3· 
DENUM STEEL 

By P. H. FRITH, A.Met., F.I.M. 
SYNOPSIS 

The tests on the solid test-pieces showed that, 
after nitriding for ten, twenty-two, or seventy· 
two hours at 485 deg. Cent., the fatigue fractures 
commenced in the vicinity of t he junction between 
the case and the core, but with the nitrided, 
hollow-with-oil-hole specimens, the fractures com­
menced on the surface of the nitrided case. 

From the test results obtained it was calculated 
that by nitriding crankshafts and airscrew shafts for 
ten instead offorseventy-two hours at 485deg. Cent., 
a reduction in the fatigue . limit of approximately 
0 · 7 per cent would be obtained for the sections of 
the components which were approximately 3 · Oin 
diameter without any form of stress concentration, 
whilst the fatigue limit of the oil-hole sections of 
the components would be slightly increased. 
Therefore, from a fatigue point of view, it appeared 
that t he ten-hour nitriding treatment a.t 485 deg. 
Cent. was more suitable for crankshafts and air­
screw shafts than the seventy-two-hour nitriding 
treatment at 485 deg. Cent. The depth of the 
nitrided case, as determined by a fracture test after 

the ten-hour nitriding treatment, was 0 · 004in, and 
this appeared to be quite adequate for crankshafts 
and airscrew shafts, from a wear-resisting point of 

• VIew. 
It seemed highly probable that by nitriding crank­

shafts and airscrew shafts for ten hours at 485 deg. 
Cent. instead of for seventy-two hours a.t 485 deg. 
Cent., the grinding operation after nitriding might 
be replaced by a honing or lapping operation. 
This appeared to be a possibility because after 
nitriding for the shorter period the surface hardness 
was increased, and the amount of distortion and 
growth obtained during nitriding will most likely 
be reduced. The substitution of a honing or lap­
ping operation for the grinding operation for 
finishing nitrided engine components, would elimi­
nate the possibility of grinding cracks being formed, 
and would therefore simplify the manufacturing 
process. 

DISCUSSION 

Dr. H. Sutton (Ministry of Supply) remarked 
that the paper showed that great benefit was 
realisable from quite a short-time nitnding 
operation, producing quite a. thin case. Another 
p oint which the author, in his modesty, did 
not stress was rather a commercial one, and 
practical people would be interested in the 
potentialities of the ten-hour surface hardening 
treatment a.t a modest temperature, which 
was attained much more cheaply than the 
more or less fashionable carburising tempera­
ture and with very little distortion of the work. 
The paper brought out t he point t hat oil 
holes, notches, &c., produced harmful effects, 
but that they were greatly alleviated by 
nitriding, which improved the resistance quite 
a. lot. 

1\IIr. L. W. Johnson (Mond Nickel Company, 
Ltd.) said that what was wanted now was 
information to enable the engineer to use 
these steels to the best advantage. From the 
designer's point of view, he was wondering 
whether a. word of caution was not necessary, 
viz., that in other branches of fatigue work 
it had been shown that scale effect was very 
important. A value of 20 tons per square 
inch might be obtained with a very small 
specimen, but when the size of the specimen 
was increased to 2in or so, there might be a 
very pronounced drop in the fatigue value. 
Therefore, he wondered whether the next s tage 
for Mr. Frith was not to carry out some work 
on a. large-size specimen and find out whether 
there were then the same a dvanta.ges from 
nitriding. 

l\1r. D. A. Oliver (Willia.m Jessop and 
~ons, Ltd.) said he could accept the author 's 
suggestion that by nitriding small crank­
shafts and a.irscrew shafts for ten hours, 
grinding might be replaced by a honing opera­
tion. At the same time, in the case of a diesel 
engine crankshaft it was necessary to be very 
careful how it was supported in the furnace 
when nitriding, owing to the possibility of 
small distortions occurring during the nitriding 
process. 

Mr. J. Woolman (Brown-Firth Research 
Laboratories) remarked that whilst most of 
the speakers bed been referring to the apparent 
advantage of the nitriding treatment, he had 
been wondering whether there was any theo­
retical justification for it. It was rather diffi­
cult to see why there were the peculiar cht\Ilges 
which the author reported, particularly for the 
tests in pure torsion, due to the difference in 
the times of nitriding. There was an increase 
in resistance after ten hours and then a. drop 
and then a rise again. Had the author not 
taken into account sufficiently experimental 
errors ? He did not think these errors lay in 
the technique of determining the fatigue 
stress, but it was difficult to fat igue a. long bar 
or several bars with a great degree of unifor­
mity such a.s was required for an investigation 
of this character. That might a ccount for 
some :of these discrepancies. Had the authot· 
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determined the diamond hardnesR of the core 
material of the test specimens ? It would b e 
very useful to have that data in deciding the 
theory lying belund the changes which the 
author had observed. 

Mr. Frith replied shortly. 

The next paper w&s :-

A MAGNETIC STUDY OF STA1NLEf:>S-::>1'EEL 
WIRES 

By P. T. HoBSON, E. S. CHATT, and W. P. OsMo o, 
B.A., B.Sc. 
SYNOPSIS 

After a brief reference to a. method developed 
for the examination of very fine single wires for 
magnetic properties, the results of experiments on 
iron-nickel-chromium wires are described, and 
suggestions are put forward for the crystal struc­
ture of these two-phased cold-worked alloys. 

Typical remanence (Br-H ) curves for such wires 
are analysed by a modification of the method 
developed by Richer, and reasonable values for 
preferred directions of crystal-orientation and 
domain-orientation are obtained. After a descrip­
tion of differential susceptibility curves, and a note 
of their importance in detecting minute irregu­
larities of magnetisation, possible factors govern­
ing the acquisition of irreversible magnetisation 
at higher :fields than that giving ma.ximum sus­
ceptibility are discussed. 

The observed changes in magnetic properties 
after different degrees of heat-treatment are next 
described, and the results of the analysis of Br-H 
curves and the incidence of irregularities are dis­
cussed in the light of the conclusions of previous 
investigators upon the structural changes conse­
quent upon such t reatment. A general description 
follows of the type of irregularities observed in 
some wires which have n()t been heat-treated after 
cold work, and suggestions are made of the factors 
leading to their appearance. 

Finally, a tentative equilibrium diagram of t ho 
12 per cent nickel alloy is shown for varying small 
amounts of carbon, based on the results of experi­
ment and on existing diagrams for the 18 per cent 
chromium, 8 per cent nickel alloy. 

DISCUSSION 

Mr. D . A. Oliver (Willia.m Jessop and 
Sons, Ltd.) said this paper was a pene­
tra.ting m etallurgical study of something that 
arose from a.n unexpected direction. The 
recording of sound from a. wire had been a 
great mystery for a. great many years ; just 
how did it work and what did one do to remove 
background? The apparatus described would 
be extremely valuable, and he was very inter­
ested in the point made that what mattered 
in recording the sound of steel wires was the 
ratio of coercivity to rema.nence. At first 
sight that might appear wrong, but his con­
ception was that the alpha particles, which 
actually took the magnetic sound recording, 
were discreet little permanent magnets, as 
it were, buried in a. non-magnetic matrix. 
He suggested that they were making a. wire 
with thousands and thousands of little per­
manent magnets buried in it from end to end , 
with varying radial distribution. He asked if 
that was the authors' mental picture of the 
process. 

Mr. H obson, in the course of his reply, said 
the only method of reducing background noise 
to the absolute minimum was by scrupulous 
attention to uniformity of the magnetic value 
of the wire, whether in long or short lengths . 
The only information available with regard 
to the distribution of the alpha phase was by 
X -ray analysis. In most of the cases relating 
to the 18/8 and 12/ 12 alloys, the wires were 
drawn specially for the job from one par­
ticular cast and the analysis was available. 
From the production point of view, it was 
necessary to come to a. compromise between a. 
very strict control and practical considerations 
of what the wire-drawer could do. Therefore 
it was necessary to lay down a standard that 
the chromium and molybdenum content. should 
be held within ± 1 per cent in each case, and 
the carbon between 0 · 08 and 0 · 12. The authors 
would have liked to carry out some work on 
other alloys but the two in question were 
readily available from the wire-dr&wers. He 
did not think there was any choice between 
the two alloys from the recording point of 
v iew, but from sheer practical considerations, 
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a.ud Lho conditions involved i11 con t inuous 
heat treatment, the authors found the 18/8 
was better. In general, he agroed with Mr . 
Oli:ver's l~ggestion of the structure being a 
senes of ltttle pe1manent magnets in a n on ­
m agnetic matrix, but there was a lot m ore to 
it than that. 

The final paper of the m eeting was :­

INTER-RELATION OF HARDEN ABILITY AND 
ISOTHERMAL TRANSlfORMATION DATA 

B y \V.l. P UMPHREY, M.Sc., and F. \ iV. J ONES, Ph.D. 

• SYNOPSIS 

In view of the widespread use of the isothermal 
t ransformation method for studying the breakdown 
of austenite, the relation of such data to the he.r­
den~bili~y of st?el,. which from t he practical point 
of VIew lS of maJOr rmportance, has been con.~idered. 

It has been suggested by previous workers that 
dming continuous cooling, the fractional nucleation 
ti;m.es (i.e., the ~ime SJ?ent a t a given temperature 
diVIded by t~~ m~uct1on period at that tempera­
tme) are add1t1ve m any one t ransformation range, 
and that t ransformation begins when the sum of 
such fractional nucleation times a ttains a value of 
lmity. By a.n extension of this concopt, continuous­
cooling data. have beon calculated from tho isother­
mal transformation diagram, and in particular the 
method has been used to calculate the hardness 
along a. J ominy bar. For the three steels considered, 
a. hypereutectoid chromium-molybdenum steel 
and two hypo-eu tectoid nickel steels, the harden­
$\bility cm ves c-alculated in this way \Vere found 
to be in rea onable agreement with those deter­
mined experimentally. 

DISCUSSION 

Dr. C. B. Pfeil (Mond Nickel Company, Ltd. ) 
snid t hat a. very great interest wa. being taken 
in t h is country in ~ curves and one result 
was that the Therma-l Treatment of AUoy Steels 
Committee established some time ago a. group 
to consider t he determination of S curves 
and to take a series of the more important 
British steels. That g40up, before commencing 
work, rather wisely, he thought, gave some 
considerable attention to the question of what 
to do with an S CtiTve when it was obtained. 
This led t o a rather am-prising conclusion. 
All those concen1ed with this group agreed 
that the major import of a.n S curve was the 
p resentation of a qualitative pictw·e of what 
was going on during the treatmen t of st eel. 
It was fully appreciated, of course, that an 
S curvo could be used quantitatively but they 
were interested in the isothermal treatment of 
steel for machining purposes or holding it 
at a certain t emperature, but apart from such 
special cases , the state of our knowledge 
seemed to be tha-t, for the rest, the import of 
an S ctu·ve was the qualitative picture. The 
work of the presen t a uthors had carried us a 
step in the right direction and there seemed 
some possibility that there was a method of 
converting isothermal data. in an S curve into 
a knowledge of what was going on when the 
Rteel was continuously cooled . Therefore, he 
hoped the authors would be encouraged to go 
on with this work aud provide information 
which would be likely to render S curves of 
t ill greater value. 

Mr. E. H . Bucknall (Mond Nickel Company, 
Ltd. ) said a. shortcoming of the end-quench 
hardena bility test was that it did not d istinguish 
between small d egrees of transformation at 
high temperatures (giving oft transformation 
products) and larger degrees of transformation 
nt lower ~emperatures, where transformation 
product s were harder. In their earlier work 
the authors had sh own that interruption of 
the en d-quench provided a means of resolving 
this que tion, and in so doing they had made 
an important contribution to the subject of 
hardenability. In the present paper they took 
up the question of the connection between 
isothermal transformation diagram of a st eel 
and its end-quench hardenability character­
istics and showed, on certain assumptions, 
that the hardness distribution along a n end­
quenched bar could be derived from isothermal 
da ta. to a. reasonable approximation for both 
hypo and hyper-eutectoid st.eels . I t would b e 
easy, however, to read m ore into t.he present 
paper than was justified or tlu:m the u.ut.hors 
p robably intended. As tho authors had illus-
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~rated, a variety of assumptions could be made 
m the derivation of con tinuous cooling results 
from isothermal data without substantial 
alteration of the hardness value finally com­
puted. The authors must n ot, therefore, 
be taken to have proved that thoir assumptions 
were valid. Indeed, he sugge ted they had 
~ade assumptions n ot explicitly r eferred to 
m the text which reduced the possibility of 
substantial error in the computed hardness. 
I sothermal transformation studies had shown 
that ~ the p~rlitic range a. stage of p ro ­
eutect01d rea.rt10n preceded the final stage in 
both hypo and hyper-eutectoid and that multi ­
stage transformation sometimes occurred also 
in ~he intermediate stage. An example was 
afforded by the 3 per cent chromium, 0 · 7 
per cent carbon steel studied by Lyman and 
Troia.no and referred to by Professor Mehl 
in his H atfield Mem orial Lecture. In this steel, 
transformation at 200 deg. to ·400 deg. Cent. 
had a rapid first stage, which involved the 
rapid formation of n eedles, which later disap­
peared from the structure and therefore could 
hardly be regarded as contributing to the final 
hardness. A rather strildng example of the 
hardness aspect of the two-stage transformation 
was afforded by the behaviour of an EN.56 
steel, containing 13 per cent chromium and 
0 · 3 per cent carbon. This steel was charac­
t erised by its ability t o transform isothermally 
only within the pearlitic range and transfor­
mation proceeded in two stages-carbide 
separation followed by pea.rlitic formation . 
At 650 deg. Cent. t ransformation started in 
five minutes and completed itself in thirty 
minutes. If austenitised specimens of the 
steel were exposed in a. lead bath at 650 deg. 
Cen t. and quenched to room t ermpera.ture 
after progressive intervals of time, a room 
t emperature hardness curve was obtained which 
fell smoothly from 600 t o 240 D.P.H. over the 
period of twenty-five minutes. If, on the other 
hand, the hardness was measured, after the 
same intervals of time, by means of a t est 
applied above the m a.rt€1nsitic r eaction onset 
t emperature for this steel, viz., 280 deg. Cen t ., 
the hardness was shown to increase in the 
first stage and only began to fall when the 
second stage of t ra nsformation got under way , 
after about fifteen minut.es. 

This experiment, admittedly carried out to 
t est the authors' ideas, revealed an instance 
where transformation did not proceed in a. 
single stage, where there was not a. progressive 
change of hardness and t he hardening action 
of the transformation product was dependent 
on the hardness of the remainder of the struc­
ture. In this experiment, incidentally, the 
hardness tests a bove the Ms were made by a. 
dynamic method-a m eans of isothermal 
transformation study which had recently been 
used by Enos, P eer and Holzworth at Purdue 
University. 

It was intimated that the authors wouJd 
r eply in writing, a.nd after they had been 
thanked for their paper, the meeting termi ­
nated. 

The Manchester-Sheffield-Wath 
Electrification Scheme* 

THE Manchester-Sheffield main line is one 
of t he most difficult to operate in the coWl try. 
It has very heavy gradients and near its summit 
the P ennine ridge is p ierced by the Woodhea.d 
twin tunnels, which a re more than 3 miles long. 

Over this route an extremely dense traffic 
h as to be worked, abou t six out of every t en 
trains con veying coal. Nearly 100 trains daily 
each way pass through the Vt oodhead tunnels . 
These tunnels are difficult to ventilate ade­
quately and the smoke and fumes have always 
been troublesome to enginemen and destructive 
to the tunnel linings and rails . 

In 1936 the directors of the L .N.E.R. 
annoru1ced plans for electrifying the .Ma.nchester­

heffield line, together with certain branches, 

• Abridged from e.n a.d~lress by Mr. George Dow, Press 
Relations Officer, British Railways (Eastern and North­
EMtem Regions), to the Rotary Club of A.ahton.under­
Lyue, November 29, 1948. 
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including t hat to Wat h via Worsborough Dale. 
It was estimated that electrification would 
increase the capacity of the W oodhead ~unnels 
by at least 25 per cent, whilst the rails in the 
tunnels would have a much longer life. At 
p resent, owing to the atmospheric conditions, 
tho life of the standard 95 lb rails is about 
three t o three and a half years a s comp8red 
with a normal life of fifteen t o seventeen years 
in the open, nnder average t r a ffic conditions. 

Preliminary work on this project was well 
in hand beforo t he war, when it had t o be 
suspended, and was resumed in the late summer 
of 194 7. The following lines now being elec­
t rified cover 7 5 miles of route and a. total of 
330 miles of track :-

(1) Manchester (L ondon R oad) to Sheffield 
and W ood.house (Rotherwood sidings). 

(2) P enistone (Ba.rnsley Junction) to Wa.th 
via W orsborough. 

(3) Glossop b ranch. 
(4 ) Stalybridge branch as fa.r a.s Dukinfield. 
(5) Oldham, Ashton and Guide Bridge branch 

up to and including Ashton Moss sidings. 
(6) Fairfield to :Manchester (Central) an d. 

fJ..'raffor d P ark sidings . 
(7) Ashburys to Ardwick goods yard and 

Midland Junction . 
The overhead line conductor system, using 

direct current at 1500V, will be employed. 
This system is similar to that in use on 
the Ma.nchester-Alt rincham line for the past 
eighteen years, and is now being installed on 
the m ain and suburban lines from Liverpool 
Street and F enchurch Street to Shenfield. 

\Vhen the job is finished practically all 
classes of passenger, goods and mineral t rains 
will be worked by electric traction and steam 
locomotives will generally be confined to shunt­
ing duties in marshalling yards and sidings. 

1'he local passeng~r ser vices between Man­
chester (London R oad) and Hadfield and 
Glossop will be provided by eight t hree-coach, 
multiple-unit trains of the open saloon type, 
and the train mileage will be increased by some 
48,000 per annwn. Ohher train services, and 
banking duties, will be performed by eighty-five 
electric locom otives capable of a speed 65 m.p.h. 

The change-over points from electric to 
steam traction and vice versa will be as follows 
in the case of passenger trains :-Manchester 
Cent.ra.l, Guide Bridge, Godley, P enistone, 
Sheffield (Victoria.) . Change-over points for 
freight trains will be at Trafford Park, Ashburys 
(MidJa.nd Junction), Ashton Moss, Guide Bridge, 
Mottra.m Yard, heffield (Bernard Road), Wath, 
Godley, Woodhouse (Rotherwood sidings), 
W ombwell. Additional s idings a.re being 
la id in at some of these p laces. 

New sheds for both steam and elect r ic 
locomotives at Danl&ll, a. small electric loco­
motive shed at W ath and a. large olectric 
running and repair depot at R eddish are being 
built, the steam locomotive shed at Da.rna U 
having been completed and brought into use 
in April, 1943. At Sheffield also the track 
lay-out in the vicinity of Vict oria Station will 
be improved. 

Associat ed with the electrification scheme are 
the boring of a new double-line tunnel at 
Woodhead and a. new s ingle-line tunnel at 
Thurgoland. The new Woodl1ea.d t unnel will 
be lined in concrete and provided with t hree 
ventilating shaft . It is h oped that the pre­
liminary work on the tunnol may be started 
before the end of this year. If all goes according 
to plan tho down line through the new tunnel 
will be brought into use in October , 1951, and 
t he up line about April of t ho following year, 
when the old down line t u m1el will be closed. 
The former up line tunnel may be retained as 
an auxi liary for eastbound froight traffic. 

At Thurgola.nd the exist ing double-line t unnel 
has been in uso since July 14, 1845, and in it 
the lateral clearances are limited because the 
tunnel was not accurately driven when it was 
built . This has imposed re t r ictions on the 
occupation of the opposite track during the 
pac;sage of the larger type ro taurant cars and 
quite modest out-of -gauge loads. Owing to the 
difficult operating condit ions it was decided 
to drive o. new s ingle-line tunnel to accommo­
date the down line and reposition t h e up line 
approximately in the centre of the old tunnel. 

• 



'l'hc '\\ ork was stArted at the begi1ming of 
November, 1946, and the new 330 yards tunnel 
was brought into use on tmday, October 3rcl. 

At present about 30 per cent of the founda­
tions for the overhead lino equipment have 
boOJl <·ompleted and 15 per cent of the struc­
t.ure~=; erected. About 12 route miles out of a 
total of 60 miles of po. t ttnd brackets for high­
tension and pilot cables have been installed. 
The foundations and pits for the electric loco­
tive shod at DH>rnall aro complete, as are 
<-erta.in of the works at R otherwood and 
Wombwell. 

There is a. considerable number of masonry 
Mch bridges which at present do not give 
sufficient clearance at t he quarter points of 
the span t o accommodate the overhead equip­
ment. In some cases the tracks will be lowered, 
but in others the arch will be demolished and 
replaced by a. superstructure of the flat -deck 
type. This latter course i already being 
adopted in the case of five bridges on the main 
line near Penistone and Hazlehea.d and on the 
Worsborough branch. F or the superstructures 
or t~pa.ns pre-stressed concrete beams are being 
used, and t he composite type bridge decks to 
be provided at Gilroyd Lane and H ound Hill 
wiJJ be the first of their type to be erected in 
this country. 

The multiple-unit trains are to be built by 
Metropolitan -Cammell Carriage and Wagon Com­
pany, Ltd. , and the B irmingham Carriage and 
Wagon Company, Ltd., and the electrical equip­
ment for them by the General Electric Company. 
The electrical equipment for the electric loco­
motives is being provided by Metro-Vickers 
and the mechanical parts by British Railways. 
One of the locomotives, " N o. 6701," was com­
pleted in 1941, and the erection of the next one 
is expected to begin at Dukinfield in July of 
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The Nuffield Agricultural 
Tractor 

A NEW agricultural tractor is now in produc­
tion by the Nuffield Organisation, and the 
greater par t of the initial output is to be offered 
to British farmers. Known as the "Nuffield 
Universal "tractor, it is an all-purpose machine 
with either three or four wheels, conver ti ble 
on the farm , if need be. At its working speed 
of 1400 r .p.m. the engine is de igned t o give 
35 b.h.p. on vapor ising oil, a.nd to give more 
than 40 b.h.p. at 2000 r.p.m. It therefore 
fills a gap in the range of farm tractors built 
in Great Britain , having the power to do the 
work of t.ractors which have hitherto been 
imported. Its power and weight make it 
uit able for pulling a four-furrow plough 

under average conditions, whilst a. high groWld 
clearance and small turning circle, together 
with hydraulic implement lifting arrangements 
and track adjustable from 52in t o 88in, adapt 
it for r ow-crop work on large or small fields . 

Accompanying illustrations show the t ractor 
in itR three and four-wheeled form. With 
four wheels and front axle it. is known as the 
" M4 " model; with single front wheel, tho 
" M3. " The engine is the long-stroke, four­
cylinder Morris-Commercia.l unit, with side 
valves, bore 100mm and stroke 120mm and 
with swept volume of about 3! litres. Starting 
is by an electric motor, on petrol , but vapor ­
ising oil is used when the engine is hot. Con ­
trary to the usual arrangement, there is a 
m ain carburetter for vaporising oil and an 
t\uxiJiary <'arburetter for starting on petrol. 
A control admits petrol and replaces t he 
conventional choke, t.hus eliminating the need 
to change the fuel in the main float chamber . 

The drive is taken through a. s ingle-plate 
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implements and equipment to be w ed. Tho 
top link and off-side lift-rod are adj u. table 
in length for setting ploughs, and each lift ­
rod can be adjusted to any one of foW' lengths 
to suit different equipment. In addition, 
freedom to oscillate transversely is provided, 
for example, for toolbars controlled by ground­
engaging wheels. Lateral stabilisers are pro­
vided for use with implements in which lateral 
movement must be re trained. 

A swinging drawbar, reversible to give four 
positions and provided with lateral s top-pins, 
is fitted as standard and remains in placo when 
Lhe hydraulic lift is in use. 

• 

Technical Reports 
Tracking in Solid I nsulating ldaterials: A Critical 

R esume. By V. E . Ya.rsley, D.Sc., F.R.I .C., and 
W. J. Grant, B.Sc., A.l\LI. Chem. E ., F .R.I.C. The 
British E lectrical and Allied Industries Research 
Association (Ref. L /Tl77). Price 9s., postage 3d.­
This resume begins with a. critical review of the 
various definitions of the term " tracking " and a 
llefinition is suggested for universal adoption. An 
account of investigat.ions into the carbonisation of 
t ho surface of the dielectric is investigated, antl 
test for the sw;c·eptibility of materials to tracking 
are listed . 

J.Vlethods of M aintaining Atmospheres of K-1Wwn 
T emperature and Humidity. By C. G. Ga.rton, 
A.M.I.E.E., F. Inst.P . The British Electrical and 
Allied Industries Research Association (Ref. 
L /Tl76). Price 6s., postage 3d.-This report 
describes methods of obtaining conditioning or 
t esting atmospheres of known temperature and 
relative humidity, compares the advantages of 
different methods, and indicates various sources of 
error or difficulty. 

Attainment of a. given temperature and relative 

FOUR-WHEELED .. UNIVERSAL " TRACTOR TRACTOR CONVERTED TO THREE-WHEELS 

next year, a fter which the others will follow 
quickly. 

Locomotive " No. 6701 " (now " N o. 6000 "), 
after performing satisfactory trials in 1941 and 
194 7 on the Ma.nchester-Altrincham line, was 
conveyed to H olland in 1947 and lent to the 
Netherlands Railways. Very useful data iH 
being obtained from her performances overseas, 
and up to the present time the locomotive has 
rua1 no less t h an 100,000 miles on Dutch lines, 
hauling passenger trains of about 350 tons ttt 
55- 60 m.p.h. and freight t.ra.ins of up to 1750 
t ons. 

The Manchester-Sheffield-v\' ath electrification 
Rcheme will be introduced in three stages. l t 
is planned t o complete tho Wath-Dunford 
section in Mar ch, 1951, and the Dunford­
Manch cster (London R oad) section, including 
the Glossop branch an d R eddish depot, in 
March of the following year . In D ecember, 
1952, the fin al stages, R otherwood-Sheffield ­
Ba.rnsJey Junction and Fair£eld JWlction­
Ma.nchester (Central) will be brought into use. 

Manchester and Sheffield will then be served 
by the most m odern electric railway in the 
country, which will have cost ab out £6 million 
and will save 100,000 tons of coal a year. 

<.dutch to a. gearbox giving five forward speed 
tmd reverse, t he vehicle speeds ranging from 
less than 1 m.p.h. to nearly 18 m.p.h. Inde­
pendent wheel brakes nre operated by separate 
pedals, but they can be h:1.tched together when 
running on the road. 

Tho tractor is designod t o operate almoHL 
every type of farm machinery, as there is a 
belt pulley on the netuside of the tractor frame, 
giving a belt speed of 3100ft per minute at 
1500 r .p.m. engine speed ; a p ower take-off 
unit at the rear , available to g ive a rotational 
speed of 532 r.p.m . at 1400 r.p.m. engine speed , 
or , ~\lternatiYely, a combined power take-off 
and hydraulic unit, comprising hydraul ic lifting 
a rms for tractor-motmt ed implements and two 
hydraulic power tappings controlled by inde­
pendent levers. The hydraulic lift for a trac­
tor -mounted rear implement can t herefore be 
used in conjunction with a. hydraulically 
operated implement m ounted at the front; 
alternatively, two independent cylinders can 
bo operated or an external double-acting 
cyJinder. 

The p ower lif t linkage is of the now conven­
tional three-link t ype, and is designed t o p er ­
mit many exist ing types of tra.ct or -mow1teu 

humidity is not d ifficult for a. skilled workot· wuler 
laboratory conditions, but for industrial purposes 
the methods used must bo reasonably simple, should 
preferably not in\·oh·o measurements other than 
that of temperatw·e. and should not be dependent 
upon skilled attention for maintenance of sufllcien t 
accuracy. 

No method is ideal in respect of all t he desirable 
properties, nor has any one method a very marked 
balance of advantage o\·er all others. The choice 
between them, therefore, depends largoly on the 
<~ha.ra.cteristics considered most important in any 
given instance, on tWt'l.ila.ble apparatus, and to some 
extent on personal preference. Certain smu·ce of 
orror are common to all methods, and these are 
discussed in this report before description of indi­
vidual methods. 

The Oonditioni11g of i ndustrial D ielectrics. The 
British Electrical and Allied Industries Research 
Association (Rof. L /Tl75). Price 6s., postage 3d.­
An earlier report, Ref. L /Tl67, deals with foreign 
conditioning procedure. The present report gives 
the conclusions and recommendations of a body of 
independent exports \Vhich was set up to investigate 
the present position of conditioning procedure for 
t.ho testing of industrial dielectrics in this country. 
I t includes a table of conditioning procedures 
intended for general application. 
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Radar for Tilbury-Gravesend Ferry 
A RADAR station has been established by the 

11. London Midland Region of British Railways 
to provide an impr oved ferry service bet ween 
Tilbury and Gravesend during foggy weather. 
As t he m.a..sters gain experience with the use 
of radar, an improvement· in the service can 
be expected and it is hoped by the beginning 
of 1949 to provide a. fairly regular service in 
foggy weather . 

In the past, fog has slowed down t he service 
(which conveys 3,000,000 passengers t~.nd 150,000 
vehicles a year) and on occasion has stopped 
it altogether. The effect of such interruptions 
has b een most keenly felt by people liviDg in 
Gravesend and working at the Tilbury Docks 
of t he P ort of London Authority. While 
even radar cannot guarantee a full service in 
fog, considerable improvements are expected. 

The radar equipm ent h as been installed by 
Cossor Radar, Ltd., in R iverside Station, 
with t he transmitter and 
scanner on t he clock 
t ower above and the in­
dicat or in an operating 
room below. A Marconi 
radio-telephone enables 
the radar operat or 
to communicat e direct 
with the masters of the 
ferry st eamers. The 
radar oper ators are re­
cruited from t he masters 
and mates of the ves­
sels, and are, in conse­
quence, fully appreci­
ative of t he problems 
of n avigation . 

In future, when fog 
descends on the r iver, 
the radar stat ion will 
be manned and from t h e 
t ime each vessel sails 
unt il it is safely b erthed 
at the other side, t.he 
mast er will receive over 
lou d -speakers on t he 
bridge a. detailed com ­
mentary on his progress 
and the movements of 
all other traffic in t he 
r iver, as seen on t he 

-
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indicator screen of the radar inst allat ion. 
The master can, if necessary, speak t o the 
radar operator, though this is normally con ­
fined to a. few brief remarks on the accuracy 
of the operator 's estimates of dist.ances, and 
so on , as included in his commentary. These 
corrob orative rem arks are usually exchanged 
after the vessel has safely reached her dest i­
nat ion . 

SITING THE EQUIPMENT 
The indicator unit (P .P .I ) at Tilbucy has 

ranges of 0 · 8, 1 · 2, and 3 naut ical miles. W ith 
these scales t he operator can observe t he ferries 
themselves at close range or alternatively he 
can see them in relation t o ot her vessels in 
t he river some miles away. Thus, if during 
foggy weat her a radar equipped ship is ap­
proaching the crossing place, t he operator can 
warn the ferry captain in ample t ime. 

The indicator m echanism is enclosed in a 
console of functional design, as illustrated 
h erewith. This console, in polished walnut, 
comprises a special fitting supp orting t he 
indicator screen at an angle which permits the 
P .P .I. display t o be studied from a. comfort ­
a ble sitting position. Immediately over the 
indicator are switches for the Marconi simplex 
t ransmission equipment, t ogether with remote 
controls for the normal room lighting, whilst 
t he panel above fram es an Sin diameter marine 
t imepiece, flanked by dual matched speakers. 
Cupboar ds on each side of t he centre unit 
contain the ancillary electrical equipment. 
A small wooden desk h older is provided for t he 
R /T. microphone han d set, the cable for t his 
being con cealed when n ot in use. 

The indicat or console is accommodated in 
a room which has been specially provided at 

ground level, immediately adjoining the book­
ing-hall at Tilbury station. I n the centre of 
this hall is a booking and luggage office on t op 
of which has been placed the alternator , rec. 
tifier and other electrical equipment. In the 
clock tower over the station roof the main 
rack is housed and above this again, on t he 
top of an 18ft tubular mast, is the scanner 
unit. Many points had to be b orne in :nUnd 
before the most suitable site for the scanner 
was found, but here, 80ft above ground level 
and at a horizontal distance of some 120 yards 
from the ferry arrival plat form, it is in a posi­
tion which enables it t o satisfy all requirements. 

Transmission to the scanner ts by a 30ft 
run of standard waveguide. The aerial beam 
width is ± 1 deg. on the horizont al beam and 
±15 deg. on the vertical beam, and the speed 
of rotation is approximately 32 r.p .m . The 
transmitter equipment works on a frequency 

-
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band between 9425 and 9525Mcjs, output power 
30kW , pulse width 0 · 2 microseconds, repeti­
tion 2000 pulses per second. The band 
width of the receiver is ± 4Mcjs at 3 
decibels. The indicator utilises a special 9in 
cathode ray tube operating a t a voltage of 
8kV. The screen material is a special fluor ide 
composition , having long " after -glow " and 
almost total absence of primary flash. 

Range readings are made with t he help of 
concentric calibration rings on t he screen , 
suitably scaled to suit t he range scale (0. 8, 
1 · 2 or 3 · 0 miles) in use. Bearing readings are 
made by illuminated cursor and bearing scale. 

I t is claimed that discrimination can be 
made between two ob jects differ ing in bearing 
by more than 2 deg., or in range by more t han 
40 yards. The juxtap osition of t he various 
component parts have resulted in a good 
minimum range performance, and the mini­
mum range, in practice, is said t o be approxi­
mately 45 yards. 

The cable run between the main rack and the 
indicator is 75ft. The entire equipment oper ­
ates from 180V, 500 c/s, obtained from a 
rotary converter , running inverted, and fed 
from a. three-phase a.c. supply via a. mercury 
arc rectifier. The power consumption is 2 · 5kW, 
plus an additional l kW for scanner heat ers, 
when t he atmospheric t emperature drops 
below 0 deg. Cent. 

INSTITUTION OF MlNr:NG ENGINEERS.-T he Council 
of the Institu tion of Mining E ngineers has unani­
mously re.elected Professor J . A. S. R itson as 
President for the year 1949-50. Awards announced 
by the Council include a. "Mavor and Coulson" 
Students' Prize to Mr. Donald H indson for h is paper, 
"Some Aspects of Du tch Coal Mining." 
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Factors Influencing the Design 
of High -Voltage Air- Blast 
Circuit Breakers* 
By C. H. F LURSCH EIM, B.A., M.I.E.E., and 

E. L. L'ESTRANGE, M.Eng., A.M.I.E.E.t 

SuMMARY 
Tms paper reviews som e of t he fact ors 

influencing air-blast circuit -breaker design, 
more especially in the range 11 Ok V to 264k V and 
1500MV A to 5000MV A. The influen ce of air­
pressure range on excess breaking cap acity at 
normal pressure, and methods of achieving 
econom y in air consumption , are described. 
Limitations and advantages of mult i-break 
interruption are discussed with reference to 
constructional, voltage grading, and air-flow 
problems. Design limits of shunts for v olt age 
cont rol and t he advantages of non -linear 
resistors for this purpose are given . 

Methods of short-circu it testing are examined, 
and the severity of t est-plant restr iking rate, 
both for t est s made on complet e an d sub­
divided breakers, is compared with that for 
actual systems. The performance of a. double­
break 3500-MV A, 132-kV circuit breaker in cor­
porating parallel air flow and n on-linear resistor 
voltage control is presented in graphical form, 
showing the effect of voltage, current and 
restriking rate in t erms of air pressure, and the 
beha.viour ofn.l.r. (non-linear resistor ) shunt ing. 
The facilities offered by air-blast breakers for 
high -speed reclosure and ser vice maintenance 
are out lined, and also the manner in which 
these requirements are executed in the designs 
referred t o in the paper . F ina.Ily, conclusions 
are drawn as regards design, t est and future 
possibilities, based on t he combined effect of 
the factors discussed. 

SHORT-CIRCUIT TESTS ON A 3500-MV A, 132-KV 
CmcmT BREAKER 

Object of T ests.- A series of tests was made on 
a 132-kV air-blast breaker equipped with two 
double-flow interrupters per phase, shunted 
by non-linea.r resist ors, and provided with 
symmetrical air flow, as in Figs. 1 and 2. The 
·purpose of the t ests was to prove a rating of 
3500MV A, and to investigate the effect of 
50 cjs voltage and r .r .r.v. on performance with 
a. view to establishing the limits of sat isfactory 
operation for t he higher regions of breaking 
ctrrrent. 

S tandard and Unit T ests with Maximwrn 
Available R ecovery Voltage.-The complete three­
phase breaker was t est ed at 77 per cent norma l 
air pressure, with maximum available recovery 
volt.age and restriking rate, t hroughout the 
range of current, t he t ot.al break times being 
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FIG. 1-Schernatic Arrangement of Two Interrnpters per 
Phase, ?IJith Parallel A ir Supply 

plotted in Fig. 3. The results were supple­
mented by single-phase t ests made on one 
interrupter only. During these unit test s, 
shown in Fig. 4, the service voltage associated 
with the first phase t o clear (57kV per inter­
rupter) was maintained up to lOkA, or 65 per 
cent rating, 30kV being available thereafter 
up to 20kA. The restriking r at e at this latter 
current was limited by capacitance to approxi­
mately 2 · 5 times extreme syst em condition 
(curve C, Fig. 6). 

Unit T ests to Show Effect of 50 cjs. Voltage.­
Since 100 p er cent voltage was n ot available 
for currents above lOkA, further unit t ests 

• Abstract. Supply Section paper, I nstitution of 
E lectrical Engineers, London, December 8, 1948. 

t Metropolitan-Vickers E lectrical Company, Ltd. 
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were carried out to determine the influence of 
50 c fs voltage on performance. 

The effect of raising voltage from 20k V to 
60kV on one interrupter in terms of air pressure, 
for various conditions of current and restriking 
rate, is given in t he three curves of air pressure 
required for satisfactory operation reproduced 
in Fig. 5. These show that interruption at 60k V 
requires a minimum pressure of the order of 
60 to 60 per cent n ormal, almost independent 
of current or r.r.r.v. up to the maximum pro­
vided by the test plant. This minimum pressure 
is, therefore, a function of electric strength of 
the nozzle gap and n ot of current or rate. The 
curves also sh ow that, provided current and 
r.r.r.v. severity are sufficiently onerous to 
require 60 per cent or more pres.sure at 20k V 
or 30k V, then no higher pressure is necessary 
for similar current and r .r.r .v. conditions at 60kV. 

It follows that extrapolation as regards 
voltage within the above range is justified with 
this design at heavy currents where full voltage 
is not available on t est. The extrapolation 
required, from 30kV to 57kV, for breaking 
currents above 65 per cent of rating, is within 
the permitted lirojts. 

Unit T ests to Show Effect of R .R.R. ¥ .­
Although the effect of r.r.r.v. on performance 
cannot be segregated at 60kV, it can be shown 
at reduced vo)tages of 20kV t o 30kV, where the 

• 
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determine the b t\.o;ic requirements for designs 
of higher MVA or voltage. 

For a 5000-MV A, 132-kV rating a breaker 
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would require a limit of satisfactory operation 
with respect to r.r.r.v. at 100 per cent current 
approximately 50 per cent rugher than is shown 
in Fig. 6, in order to retain the same factor of 

safety in service as is 
given at 3500MV A by 
the double-break design. 
The r.r.r.v.fcurrent 
characteristic of the in­
terrupters becomes t he 
limitation, and to im· 
prove the performance a 
four-break construction 
is needed, employing 
similar elements, but 
each dealing with one­
quarter of the restriking 
rat e, shown schemRtic­
a.lly in Fig. 8, ancl physi­
ca.Jly in arrangement A, 
Fig. 9. 

FIG. 2- 132-k V Double-B reak Circuit-Breake-r of Pamllel AM--flow OoMtntction 

For 220/264-kV serv­
ice the consideration 
determwmg the number 
of brea.ka is principally 
one of voltage, a nd 
again four units per 
phase are requ.ired, but 
of 55/66kV voltage 
level. The MV A rating 
can then be adjusted 
over a wide range 
according t.o the operat-

minimum pressure necessary for dielectric 
reasons is lower and the short-circuit currents 
available are rugher. 

Additional unit t est s with this object were 
made at 12kA and 20kA, both with and without 
the addition of capacitance. 

Limits of Operation for Complete Ovrcuit 
Breake1·.- The limits of satisfactory operation 
for the complete breaker can n ow be defined, 
with respect to current, r .r .r.v. , and air pressure, 
and are shown, in Fig. 6, with the cm·ve of 
extreme system restriking rates. 

The susceptibilit y of air-blast breakers to 
r.r.r.v., combined with the ability to use reduced 
air pressure and to t est on single components, 
has enabled the factor of safety in service to be 
demonstrated in terms of rate and pressure. 

Accuracy of Non-Linear-Resistor Voltage 
Oontrol.- The performance deductions made 
above are based on an assumption of equal 
voltage distribution, under short-circuit con­
ditions, between the two interrupters per phase. 
Justification of this assumption is provided by 
Fig. 7, extracted from a typica.l cathode-ray 
oscillogram taken during t ests at 76kV on 
one phase with one end of the breaker earthed. 
The control exerted by the resist ors is shown 
to be effective within 2! per cent of balance for 
both r estriking and recovery voltage, an errol' 
within the accuracy of measurement. 
DESIGN BASI S FOR C m c UIT-BREAKER RATINGS 

UP TO 5000MVA AND 264KV 
The performance of the 3500-MVA, 132-kV 

circuit brenker g iven a bove ·can he used t o 

ing pressure and the 
rate of air flow permitt-ed by the breaker's 
pneumatic system. A design suitable for 
3500MV A to 5000MV A at 220k V is shown in 
arnmgemE"~nt B, Fig. 9. 

MAINTENANCE 

In the quest for improved performance the 
m aintenance engineer sometimes receives too 
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little consideration, with the re1:mlt that an 
otherwise a.ttractive design becomes criticised 
in service owing to the number and inaccessi-
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bllity of parts requiring attention. One of the 
features of high-voltage air-blast breakers, in 
wruch insulating oil is elimins.t.ed, can be the 
simplicity of maintenance. The ma.m com­
p onents which may require inspection or check 
tests are insulation, interrupting contacts, 
and valve gear, the accessibility of all of these 
being influenced by the Rtructural arrangement 
of the breaker. 

I nsulation.-The principal ca.~e of dielectric 
t rouble with h .v. insulat.ion is moisture 
absorption, leading to surface breakdown or 
puncture. Air-blast breakers can be designed 
to eliminate this weakness by the exclusive use 
of porcelain for b oth permanently stressed 
insulation t o ear~h and intermittently stressed 
insulation across interrupter elements and 
shunts. By this m eans all power-factor or 
similar check testing is rendered unnecessary. 

Internal porcelain surfaces exposed to com­
pressed air or atmospheric conditions, however, 
require precautionary measures, since they 
cannot n ormally b e arranged with rain sheds 
as on corresponding outer surfaces. The air 
t ubes between live metal and ear th, together 
with the intermittently stressed insulators 
required for the interrupters, preeent the only 
unavoidable surfaces in this respect, and the 
conditions for their safe performance are pre-

• 

80 
TO!tA, 5,500 Vjp Sec.' 

/' ~ 

lit A, 5, 000 Vjp Sec. \i 
7 / 

/ 
.. f"' 

/ 
lltA, 1,500 v,/p Sec 

0 70 20 30 40 50 60 
Recouerg Voltage, hV 

R.R.R.Vs are equivalent ra:tes for two interr upters in 
sertes 

• 
FIG. 5- Minimum Air Presswrefor Satisfactory Operation 

for Single-Pha8e Unit Tests on One I nterrupter 

vention of excessive condensation and exclus ion 
or removal of contamination. 

This can be achieved, with tubes normally at 
atmospheric pressure, by bleeding through t hem 
dry air derived by expansion from the com­
pressed-air storage. AR an expansion ratio of 
the order of 40 : 1 is obtainable, condensation 
can be prevented even with severe and sudden 
drop in ambient temperature. When the air 
tubes are normally under pressure, with live 
valve gear, the air supply in the breaker receiver 
itself requires to be dry enough to meet possible 
ambient conditions. Since in this case the 
air has been subjected to a. much smaller 
expansion ratio of about 2 : 1, chemical or 
refrigeration drying is required. 

If either of these precautionary measures is 
applied, internal cleaning is needed only at 
infrequent intervals, but should be made a. 
simple operation by provision of access to the 
tubes. With t he construction shown in Ftgs. 8 
and 9 thlS is arranged by removing either the 
blast valves or the irispection covers situated 
centrally in the parallel-air-flow manifold 
between the interrupters. 

Interrupting Oontacts.- With short arc dura­
tions a large number of short circuits can be 
cleared without contE> ct replacement, a. number 
wruch is probably not exceeded in the life of 
an average breaker. It is, nevertheless, desir­
able t o he able to inspect contacts in their 
operating position, and to remove them without 
difficulty for cleaning. Inspection facilities are 
provided, in one design, by a.n aperture in the 
interrupter housing through which check inspec­
tion can be made without dismantling. Simple 
contact removal is ensured by the use of 
parallel-air-flow construct10n, as in Fig. 9. 
In this arrangement all the interrupters are 
separately and horizontally mounted at mini­
~um height from ground level, and a ccessibility 
1s unaffected by the number of units in' series. 

Valve Gear.- The reliability of compressed­
air mecharusms depends la rgely on the valve 

' 
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design. Vo.lvo scatings must provide a. high 
degree of airtightness without risk of sticking 
in the closed position or creeping under pro­
longed prE>Ssure. 

Metal-to-metal valve sea.tings have given 
good service performance over a. number of 
years without deterioration, and the pressure­
drop rate for circuit breakers so equipped can 
ba less than 1 per cent per hour. Synthetic 
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FIG. 6 Com.parisor~ of 3500-M V A., 132-k V, Double­
Break Circuit-Breaker Performance and System 
0 ha,racteristios 

or na.turaJ rubber valve seatings, while excellent 
as regards a.ir soa.1ing, lack the ot-her essential 
qualities for satisfactory long service. 

It is desirable, even with metal seats, to be 
able to overhaul each valve separately and to 
return it to st"rvice as a fully tested component. 

CONCLUSIONS 

(a) Simple construction and · maintenance 
of high-voltage air-blast breakers can be 
Mhioved by employing the minimum number 

FIG, 

THI! f:NOINI!CA " 

Breaks shunted by non-linear resistors. 

7- Di8tribution of Voltage A.crosa the 'l'wo .8reak11 
" X " and " Y " of a 132-k l' Circuit Breaker 

of series breaks consistent with short contact 
travel, arranged with independent access. to 
each unit ; by avoiding air-economy deVIces 
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or methods of automatic reolosing which involve 
additional mechanism, and by the exclusive 
use of porcelain insulation with the minimum 
of exposed internal surfaces requiring cleaning 
facilities. 

(b) The use of capacitors for control of voltage 
across series breaks is not satisfactory in all 
circumstances, especially at 50 c/s voltage, 
and doeR not provide thfl overvoltage da.mping 
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FIG. a- Schematic Arrangement of Ji'ou,r Interrupters per 
PI~& 1vith Parallel A ir Supply 

feature desirable with forced-blast interruptiou 
of small inductive currents. 

(c) Control of voltage by linear resistors can 
be effective, but if suffic-ient shunt current is 
employed to ensure overvoltage damping, 
additional interrupters a,re required to break 
the resistor current, with consequent structural 
complication. The use of greater currents for 
reducing system r.r.r.v. at high MV A iR of 
doubtful value. 

(d) Non-linear resLstors can provide a positive 
mean.C! of voltage control, combined with the 
ability to damp overvoltage associated with 
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FIG. 9- A.rrangeTMnt of Four-Break 132-k V and 220-k V 
Oircwit Breakers 

switching small inductive currents. They a lso 
reduce the probability a.nd extent of overvoltage 
when switching capacitive currents. Their V /I 
charact eristic enables the shunt current to be 
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broken by the sequential isolator without 
additional interrupters. 

(e) Unit testing can be an effective m~thod 
for extrapolation beyond the range of available 
test plants, provided justification of validity 
is afforded for each basic design, particularly 
with reference to air flow and voltage control. 
Unit tests ca.n then demonstrate the factor of 
safety m service of air-blast breakers in terms 
of r .r .r. v. and air pressure. . 

The ability to apply unit tests doea not, m 
itself, warrant an increase in number of series 
breaks beyond the optimum required for other 
reasons. 

(j) Air-blast breakers can be built with two 
breaks per phase for 3500MVA a.t 132kV, and 
with four breaks for 5000MV A at l32kV to 
264kV. The type is capable of being developed 
t.o meet higher ratings when these are required. 
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"'UNIFIED " SCREW THREADS 

IT cannot be denied that in reaching 
agreement with the United States and 
Canada upon the cc Unified Screw Thread " 
system, Britain's representatives have had 
very largely to give way to American opinions. 
Thirty years ago, after another war, in 
which Americans, Canadians and the British 
fought side by side in France, had brought 
the need for standardisation of screw threads 
into prominence, the Americans suggested 
that their own national standards should 
form the basis of an international series. 
That suggestion was quickly rejected at 
that time. Yet now anyone who studies 
the limited information at present avail­
able about the new international cc unified " 
threads can see that that thirty-year­
old suggestion has, in fact, been carried out 
as between Britain and America. For all 
through the lengthy discussions that have 
taken place over the last six years, the 
American position has been very strong. 
Only by one means would it have been 
possible to persuade the Americans materi­
ally to alter their existing standards. That 
means would have been to show that some 
other thread form than their own had 
positive theoretical and practical advan­
tages. But researches undertaken jointly 
in all three countries concerned have failed 
to show that any preference can be given 
to threads with angles differing over a wide 
range, so that the American 60 deg. thread 
is at no disadvantage as against the British 
55 deg. Whitworth thread. Moreover, the 
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adoption of a compromise of 57! deg., as 
had often been suggested in various dis­
cussions, notably in those held at the Insti­
tution of Mechanical Engineers in 1945, 
would have offered no advantage. It would, 
in fact, have made the worst of both worlds 
by requiring tools and gauges to be changed 
on both sides of the Atlantic. A positive 
advantage was, however, found for a radius 
instead of a fiat at the thread root and that 
slight modification has been accepted by the 
Americans for the new thread form. Fur­
ther, on the British side, it is felt that 
for diameters below !in our B.A. series 
has definite practical advantages that cannot 
be claimed for the two American ranges. 
Here, however, it was impossible to reach 
immediate agreement. 

The new British Standard for the "unified" 
thread form is to be issued here provision­
ally, probably at about the end of next 
J anuary, and will be subject to review. 
But it can hardly be expected that any 
substantial modification can now be made. 
British industry ~ have to accept the 
standards substantially as they are-a slight 
modification of existing American standards. 
Nor, retrospectively, can we really regard 
that conclusion to the difficult and tiring 
work of repeated international conferences 
as anything but inevitable. It is not merely 
that the quantity of production here is so 
much smaller than in America that the 
overall disturbance caused by re-tooling 
and making new gauges will be lirruted by 
confining it to this country. There is clearly 
a lesser impulse towards unifying standards 
internationally in a country such as America, 
which is very nearly self-sufficient. It is 
only exporting industries, apart, of course, 
from those supplying the Services, that are 
interested in international standards. Pre­
dominantly, therefore, the advantages of 
standardisation must be felt by that country, 
Great Britain, that is the more vitally 
interested in export trade. It is, indeed, 
already clear that certain exporting indus­
tries here, such, for instance, as that of 
motor-car manufacture, may find it a real 
ad vantage to adopt the " unified " thread 
as soon as any considerable re-tooling is 
undertaken. American threads are already 
used in Vauxhall and Ford cars, and at least 
one other group of car manufacturers has 
recently adopted American standards. Other 
industries, more particularly, perhaps, those 
producing goods in bulk for export to mar­
kets in which they compete with American 
goods or in which American threads pre­
dominate, may find it an advantage to make 
the changeover early and complete. The 
makers of petroleum equipment seem cer­
tain to be interested. For, in almost every 
oil-producing area in the world, there is 
much American equipment, and standard­
isation upon " unified " threads would 
simplify the stock position for spares. In 
the photographic industry there has for 
long been concern about the variety of 
threads in use and agreement to use the new 
standards might overcome the difficulty. 
But, in the British heavy engineering industry 
it cannot be said that there seems to be 
much advantage in making a change. Only 
those firms that receive substantial Govern­
ment orders for plant of new design in 
which " unified " threads will be called for 
are likely therefore readily to " standardise " 
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upon such threads in the near future. Other 
firms, it seems likely, will continue to use 
Whitworth threads until such a time arises 
that the makers of bolts and nuts, tools and 
gauges, who already supply to order a 
small proportion to American standards, 
are predominantly concerned in manu fac­
ture to the cc unified " standards. Whitworth 
threads might then become less easily ob­
tainable than cc unified " threads, and an 
impulse would then be given to encourage 
firms that had not already changed over to 
do so. 

But if we have correctly envisaged the 
future course of events, it is clear that for 
many years to come manufacturers in this 
country - and users, too -are going to be 
embarrassed by the existence of two com­
peting thread standards. Nor, unfortu­
nately, are these two standards so different 
that articles made to them are easily dis­
tinguishable by eye. I t is, of course, t rue, 
as experiment has shown, that, at least for 
the less finely finished articles, a bolt and 
nut made to the different standards can be 
easily mated. Yet it is obviously desir­
able that threads of differing angle should 
not be so mated and presumably, if they 
are so mated, the load-carrying ability is 
lowered. Moreover, for some time at least 
manufacturers, more particularly those in 
heavy engineering and those making to 
Service requirements, will have to carry 
two sets of stocks of tools and gauges, 
corresponding to the Whitworth and unified 
systems respectively, with all the possibility 
of confusion · and error that such a situation 
implies; and for many years to come 
storekeepers and suppliers of nuts, bolts, 
tools and gauges will be embarrassed by 
the need to keep separate stocks that are 
not easily distinguishable the one from the 
other. We believe that in the longer run 
the attainment of an international standard 
for screw threads will prove an advantage, 
especially if the cc unified " system is adopted 
by the other nations of the Commonwealth. 
It is, however, unfortunate that the disloca­
t ion consequent upon the change should 
fall only upon British manufacturers, and 
that they should experience it just at the 
t ime when the need to increase production 
is particularly strong. 

THE STATUS OF THE FOREMAN 
IT is no new thought of ours to consider 

the position in industry of the foreman, 
and in the past we have likened him to the 
intrepid sailor steering his craft to avoid 
the jagged rocks of cylla, but at the same 
time remembering that on his other side 
lay the no less deadly whirlpool of Charybdis. 
He might also be pictured as finding himself 
uncomfortably placed between the upper 
and nether millstones of management and 
labour respectively. For these very reasons 
we have more than once expressed our sym­
pathy with this individual, and suggested 
the necessity for giving him a square deal 
and fitting him for his arduous position 
before he is actually appointed. Some 
eight or more years ago we stressed the 
importance of the foreman realising that 
he held a post of trust and responsibility, 
and of his superior officers showing their 
respect for him before his subordinates. 
We further examined the position when 
war broke out as it was felt that perhaps a 
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new type was necessary to cope ·with the 
problems of mass production and maximum 
effort, while again, in 1944, we returned to 
the subject particularly dwelling on the 
changes incident to functional organisa­
tion, and it was definitely stated that " we 
believe that the time has arrived when the 
status of the foreman should be carefully 
reviewed." The important question of 
tta.ining in foremanship received our atten­
tion earlier this year, when the scheme 
evolved by Tube Investments, Ltd., was 
brought to our notice. We make no apology 
for returning to the subject once more, 
especially as it is appreciated that if the 
standard of industrial efficiency is to be 
raised, men at the production level must be 
capable of understanding and applying the 
new techniques and methods that have to be 
adopted. This has been realised by indus­
trialists in the Midlands, where, under the 
auspices of the Birmingham Central Technical 
College, a group of senior executives in the 
Midlands has drafted a code of management 
practice relating to the status of the foreman, 
a copy of which lies before us. 

That the function of foreman cannot be 
exercised effectively over more persons than 
those with whom he can reasonably be ex­
pected to make contact in the working day is 
an important principle, which could well be 
extended to every official in an industrial 
eoncern, while the necessity for selecting 
the right man for each post must a.lways 
be a sine qua non. The standard set in 
the code is definitely a high one, and we 
agree that although good craftsmanship is 
desirable, personal qualities are of far greater 
importance ; indeed, many yea.rs ago a 
leading industrialist asserted that good 
foremanship was " a matter of organised 
common sense," while another expressed a 
similar conviction when he said that his 
cc ideal foreman had 10 per cent technical 
knowledge and craft skill and 90 per cent 
common sense." Training for foremanship 
is very desirable but it should be undertaken 
before rather than after appointment, al­
though admittedly, training is never complete 
as it must cont inue indefinitely in the school 
of daily experience. We have maintained 
in the past that the position of a foreman in 
a factory run on functional lines must be 
clearly defined, and there must be no over­
lapping of duties, while t he workman must 
fully appreciate that his foreman is his only 
chief ; the code definitely takes the same 
line. When ·we come to the personal rela­
tionship of the foreman to trade unions and 
other bodies we reach an aspect that has not 
before been covered ; indeed, it is one that 
merits very careful handling, particularly 
as foremen may have been associated with 
some form of union all their lives, but it is 
thought that the code strikes the right note 
in f'uggesting that it is the responsibility of 
the management to create such relations 
with foremen through recognition of their 
status and responsibilities, and through the 
support they receive, that all legitimate 
reasons for a second kind of association 
cease to exist. The necessity for ensuring 
that foremen are in possession of all the 
information they require to make their own 
spheres efficient is often overlooked, whereas 
too often such information does not readily 
come into their hands. Indeed, some boards 
seem to withhold details of policy, whereas 
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the more a foreman is told the more 
intelligent a servant of the company he will 
be. Again, although this code does not refer 
to the subject, it is felt that frequent visits 
to other firms are desirable, tending to 
widen the vision and to increase his status 
in industry. We have in the past stressed 
the. great value of conferences in which the 
upper management may meet the foremen 
and have friendly exchanges of views to the 
benefit of both and we are glad to see this 
finding a definite place in the code. Finally, 
we are confronted ·with the vexed question 
of remuneration, and although many con­
sider this is inextricably involved in the 
question of status, there is the other side, 
that being in the definite line of promotion 
and also being in the confidence of the 
management adds more to the status of the 
job than does the actual pay packet. Ad­
mittedly certain anomalies exist in wartime, 
when mass production gives big money to the 
operative. 

We feel that it is all to the good that a 
body of men have set out clearly their find­
ings in a code of management practice 
relating to the status of the foreman, and 
much that we have advanced in the past 
finds corroboration in the light of their 
practical experience; although there can be 
no royal road to success, for the variables are 
too many and too complicated, much can 
be done by weighing up the arguments and 
proposals of those who have paid a good 
deal of attention to an all-important subject. 
For those who are interested, copies of this 
code can be obtained from the honorary 
secretary, Industrial Administration Group, 
Birmingham Central Technical College, Bir­
mingham. 

Obituary 
Dr. HENDRIK JOHANNES VAN DER 

RIJL 
IT is with deep regret that we have to 

record the death, on Thursday, December 
2nd, in bis sixty-second year, in Johannes­
burg, of Dr. Hendrik Johannes van der 
Bijl, one of South Africa's leading scientific 
engineers and industrialists. He was chair­
man of the South Africa Iron and Steel 
Industrial Corporation, Ltd. , the Electric 
Supply Commission of South Africa, and, 
until recently, chairman of the Industrial 
Development Corporation of South Africa. 
He was also chairman of the African l\1:etals 
Corporation, Ltd., and the Chancellor of 
Pretoria University. 

Dr. van der Bijl was born in Pretoria on 
November 23, 1887, and studied at Stellen­
bosch University, taking his B.Sc. degree 
·with honours, later continuing his tech­
nical training at Leipzig, where he gained 
the Ph.D. degree. He was an instructor 
in physics at the Royal High School of Tech­
nology at Dresden , from 1912 to 1913, 
and from that position he went to Am erira 
to join the research st aff of the American 
Telephone and Telegraph Company and the 
Western Electric Company of New York, 
where he did important research work on 
radio-telephony. 

In 1920 General Smuts persuaded Dr. 
van der Bijl that his services were needed 
in the interests of South Africa, and he 
returned to become Technical Adviser on 
Industrial Development to the Depart­
ment of Mines and Industries of the Union 
of South Africa ; subsequently he was 
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appointed chairman of the Electricity Supply 
Commission. 

With the unification of steel interests in 
1928, Dr. van der Bijl was made chairman 
of the South African Iron and Steel Indus­
trial Corporation and his work for that 
Corporation was outstanding. In 1937 
he was appointed chairman of the African 
Metals Corporation, and in 1940 chairman 
of the Industrial Development Corporation 
of South Africa, Ltd. 

On the outbreak of war in 1939, Dr. 
van der Bi]l's services were immediately 
called upon, and he served as Director­
General of War Supplies from 1939 t.o 1942, 
and was appointed Director-General of 
Supplies in 1943, to co-ordinate both war 
and civil requirements. 

In 1944 he became the chairman of the 
Vanderbijl Engineering Corporation, Ltd., 
and the Vanderbijl Park Estate Company, 
a company which was formed to develop 
an industrial township in connection with 
the development of Iscor, the Vanderbijl 
Engineering Corporation, Ltd., and other 
allied industries. It may be recalled that 
it was recently announced that through 
Vickers-Armstrong, Ltd., the Vanderbijl 
Engineering Corporation has arranged to 
manufacture in South Africa certain 
engineering and electrical machinery specially 
suited for mining and heavy engineering 
industries. 

In the earlier part of this year Dr. van 
der Bijl was appointed chairman of the South 
African Marine Corporation, which operates 
its own vessels between the Union and the 
United States of America. 

In addition to his many activities in the 
industrial life of South Africa, Dr. van der 
Bijl found time to do much for education. 
He was elected Chancellor of Pretoria 
University in 1934. His work was also 
recognised by Stellenbosch University by the 
bestowal on him of the Honorary D.Sc. 
Degree and by Capetown University, which 
gave to him the Honorary LL.D. degree. 
He was a member of many scientific societies 
and institutions, which included a Fellow­
ship of the Royal Society, and the Royal 
Society of South Africa. He was a Foreign 
Associate of the National Academy of 
Science, U.S .A. , and a member of the Ameri­
can Institution of Electrical Engineers, 
also a Fellow of the Institution of Radio 
Engineers. He was, too, an Honorary 
Member of the Koninklijke Institut van 
Ingenieres of Holland. 

His death, at a comparatively early age, 
will be mourned by many industrialists, 
not only in South Africa, but in this country, 
where his counsel on many occasions proved 
invaluable. It may be recalled in this con­
nection , that in 1946, the British Govern­
ment sought his advice on the future of the 
steel industry in Great Britain, and at the 
same time invited him to become the first 
chairman of the Iron and Steel Board, 
a position which, however, he did not find it 
possible to accept. 

33-KV TRANSl\fiSSION OHEME FOR BRISBANE.­
The Brisbane City Council has started work on tho 
33-kV scheme for the t ransmission of energy from 
the new power station at Tennyson. A main feature 
of the scheme will be a. duplicate interconnector 
between the existing New Farm power station and 
Tennyson, a distance of approximately 6 miles. 
There will also be a ring main between the New ] 'arm 
station and the northom suburbs of the city. This 
main will feed 33/11-kV, 7500-kVA transformers in 
sub-stations at K edron, Northgate and Hendra. 
Contracts for all the cables for tho scheme, which 
have been awarded to Pirelli-Genera.l Cable \Vorks. 
Ltd., of Southampton, include over 50,000 yards of 
33-kV super-tension cable and OYer 40,000 yards of 
pilot cables. The total value is approximately 
A. £400,000. 

• 
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Lit e ratur e 
Factory Administration in Practice. By · 

W . J. Hrscox and J AMES STmLING. 
London: Sir I saac Pitman and Sons, 
Ltd. 1948. Price Ss. 6d. net. 

A BOOK that is based on practical considera­
tions is likely to commend itself to the engi­
neer more than a theoretical treatise, and the 
book before us is essentially practical, being 
based on the actual experience of the authors, 
and we can commend it to the student who 
is anxious to gain an understanding of the 
basic principles of modern factory adminis­
tration, while the seasoned manager will 
find a good deal that is arresting and worthy 
of careful consideration. Several educational 
institutions have adopted this as a textbook, 
and it is calculated to cover the ground 
required for some of the professional examina­
tions. But it can claim to be more than a 
textbook in that. it comprises nothing that is 
arbitrary, being suggestive in character. 
The book is divided into two parts, the first 
dealing with the different spheres of adminis­
tration, and the many branches to be found 
in a modern factory, while the second is 
occupied with buildings, plant, power, 
ancillary services and labour problems. 

Very wisely the first point touched is 
the real scope of administration, and the 
dividing line between it and management, 
a subject that is often none too clearly under­
stood by senior executives of many years' 
standing. Three aspects of administration 
are described as determinative, directive 
and co-ordinative, the first being concerned 
with policy, the next with shaping the 
organisation to suit that policy, and the third 
with the maintenance of equilibrium between 
divisions. On the other hand, the function 
of management may be stated in brief to be 
to carry out the administrative policy. 
'~ile most of the branches in an engineering 
concern are clearly described, we are some­
'vhat surprised to find no description of the 
estimating department or of that of the cost 
accountant, both of which are essential to 
a, modern engineering factory, and when used 
judiciously can be of immense value to the 
organisation. The prominence given to the 
progress department is very noticeable, 
and, we feel, justifiable, but many will not 
agree as to the desirability of placing pur­
chasing under progress, although it is a 
proposal that deserves careful thought, 
especially when it is remembered that satis­
factory progressing is only possible when 
reliance can be placed on the receipt of the 
right materials at the proper time. We fully 
endorse the authors' suggestion that in a 
large factory inspection should not be under 
the works manager, but we cannot agree 
that in a small one the chief inspector may 
report to the works manager, as it is of the 
utmost importance that in no circumstances 
should the producer be his own inspector. 

The authors confess that " the matter is 
incomplete, and must be so of necessity," 
but that being so it would be a real help to 
the student if reference had been made to 
suitable books for the study in further detail 
of the branches necessarily superficially 
handled or even ignored. Again, the graphical 
representation of the whole structure of an 
organisation by means of a " family tree , 
would crystallise the general lay-out in 
the mind of the reader. Certainly the authors 
have succeeded in "exciting the interest of 
those upon whom the future of industry 
depends," and also of awakening new trains 
of thought in those who have been longer in 
the field. 

• 

SHORT NOTICES 

Telephony. Vol. I. By J. Atkinson, 
A.M.I.E.E. London: Sir Isaac Pitman and 
Sons, Ltd., Parker Street, Kingsway, W.C.l . 
Price 35s. net.-This book, which is described 
as a new edition of Herbert and Procter's 
"Telephony," is a worthy successor to that 
standard work on the subject. The task of 
revising the text to reflect technical progress 
began some years before the war, and, with the 
death of Mr. T. E. Herbert in 1943, the work of 
preparing a new text-book devolved solely upon 
his new collaborator, Mr. J. Atkinson. Like its 
predecessor, the new book should appeal 
primarily to engineers concerned with the 
installation and maintenance of telephone 
exchange equipment and subscribers' apparatus. 
The author has deliberately refrained from 
explaining basic electrical principles on the 
assumption that the reader will be familiar 
with elementary d.c. and a.c. theory. Likewise, 
the highly specialised subjects of external line 
and telephone transmission have been omitted 
from the text. Accordingly, the new edition 
is mainly concerned with the signalling and 
switching side of telephony. Volume I , which is 
here under review, deals with general principles 
and manual exchange systems, while Volume II, 
which is under preparation, embraces automatic 
exchange systems. Both volumes together are 
intended to cover grades I, ll and Ill of the 
new City and Guilds examinations in telephone 
exchange systems, and the telephone aspects 
of elementary telecommunications practice. 
So that the readers should be equipped t o 
understand the new and complex circuits that 
are frequently introduced in modern telephony, 
the author's aim in Vol. I has been to concen­
trate mainly on fundamental circuit elements 
and then to show how these are applied to 
practical circuit design. In pursuit of this 
policy the first thirteen chapters of Vol. I are 
devoted to principles rather than practical 
circuits. The next five chapters show how these 
principles are applied specifically to manual 
exchange systems. Finally, there are two 
chapters devoted to telephone exchange power 
plant and the principles and practice of testing. 

Radio Laboratory Handbook. By M. G. 
Scroggie, B .Sc., M.I.E.E. London : Diffe and 
Sons, Ltd., Dorset House, Stamford Street, 
S.E.l. Price 12s. 6d. net.- To keep the fourth 
edition of this book within the proper bounds 
of a handbook, intended to appeal to amateurs 
as well as radio engineers, a good deal of dis­
crimination has been exercised in revising the 
text. Accordingly, the subject matter has been 
extended so as to include v .h.f. laboratory 
work, without attempting t o encroach on the 
highly specialised techniques associated with 
decimetre and centimetre waves. Much useful 
general information is given in a chapter dealing 
with a variety of matters such as musical scales, 
wire tables, decibels and the significance of 
" Q." The author has included an appendix 
explaining the rationalised M.K.S. system of 
units, which may appeal to those who find 
difficulty with " practical , and " absolute " 
units. Another appendL""< gives some informa­
tion on the construction of measurement bridges. 

Electronic Engineering. Edited by E. Molloy. 
London : Geo. Newnes, Ltd. 5s. net.-By 
the use of small type it has been possible 
to compress a considerable amount of informa­
tion on electronic devices into this book, which 
is very reasonably priced. The chapters, each 
written by an expert, include valves, gasfilled 
triodes, ignitrons, cathode-ray tubes, electron 
microscopes, photo-cells and h.f. heating. 
Whilst a certain amount of theory is included, 
the main emphasis of the book is on the practical 
side, and it will be a useful reference for engi­
neers who require an up-to-date survey of the 
subject. 
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Letters to the Editor 
(We do not hold ouraelvu rupon.rible for the opinioN of 

our corrupondenta) 

THE STAKING OF LARGE WHEELS 

Sm,-We notice in THE ENGINEER of 
October 29, 1948, under the heading " Letters 
to the Editor," on page 445, the interesting 
contribution by Mr. R. H. Parsons, on " The 
Staking of Large Wheels.'' 

During the same week as the publication 
appeared, we were staking in our millwrights' 
department a pair of machine-moulded cast 
steel bevel wheels for a cotton manufacturing 
firm in this district. These wheels have 
fifty-six and forty-two teeth respectively, 
3-!in circular pitch, 9in face, and lOin through 
the boss. The large wheel is approximately 
-

62in diamet.er and the smaller one 47in dia­
meter, each wheel being prepared for four k eys 
2in wide. Respective weights of the wheels are : 
the large wheel, 25! cwt, and the other 18 cwt. 

During the process of staking the wheeL-, on 
the mandral, we photographed t he large wheel. 
showing the staking board, &c., the boss anct 
mandrel, and the staking wedges and the key­
ways, ready for fitting the keys to the required 
flats. 

We feel sure Mr. Parsons will be glad to know 
that the old millwrights' art of staking wheels 
is not quite obsolete, especially in the manu­
facturing districts of Lancashire and Yorkshire 
and that he will be reminded of his millwrighting 
df\.VS. 

• 

S. S. Stott L td., 
Ha.slingden, Rossendale, 

November 22nd. 

H . A. RISRTON 

(Direct.or) 
Lanes, 
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Production Control 
THE IN TITUTION OF MECHANICAL ENGINEERS 

AT an extra general meeting, held at t he 
Institution, London, on Friday, December 

3, 194 , a paper " Control of Production," by 
~ '. W . Lister, was presented . An abstract of 
Lhe paper is printed else\vhere in this issue. 
.From the discussion after the paper we have 
abstracted the following :-

Drscu SI ON 

Mr. J . M. Newton, who opened t he dis­
cussion, dealt in some detail with t he plan­
ning of production , and pointed out in his 
final remarks t hat planning was inherently 
impossible unless the time of response t o 
correction was short. Engineers, who were 
almost the only professional men who had to 
guarantee their results under penalty, were 
thereby forced to face the facts and to com­
pare their promises with performa-nce, and 
they at least should have a clear idea on 
these matters, and should realise the advan­
tages, the disadvantages ·and the limitations 
of planning and the conrl:itions in which it 
could be successful. 

Major-General W . S. Tope paid a tribute 
to the author for a masterly exposition of a 
most important problem, a problem about 
which, in his view, not enough was known in 
this country. 

The application of the principles expounded 
in the paper were, of course, dependent on 
t he facts of each case. An assessment must 
be made of the factors for and against, and a 
decision made as to t he extent to which it 
was worth while to plan a particular job. 
Planning of this nature was at its best in 
production where the repetition of operations 
was large and long runs might be expected, 
and , of course, all the materials were avail­
able. There were many engineering firms 
where such conditions prevailed but seldom, 
and perhaps not at all. 

Colonel L . F . Urwick said it was nearly a 
quarter of a century since the Institution 
first took an interest in management subjects. 
It was in 1924 that management was intro­
duced into the Institution's professional 
examinations, and since then Section Chad 
been compulsory. He thought that the 
Institution was unique among the great pro­
fessional engineering institutions in this 
country in insisting that its members should 
have some acquaintance with the problem 
of how engineering work should be done, in 
addition to their technical knowledge of what 
should be done. As the author pointed outr-­
and, personally, he thought it was the most 
important point in the whole paper-every 
system of production control had to answer 
the four basic questions: what, how, when 
and where~ 

In his opinion, one of the central diffi­
culties which we faced in our industrial 
civilisation was a deterioration in men's 
ability to co-operate with each other. One 
of the factors which contributed to this 
situation was the increasing tendency to­
wards specialisation in education . Even 
highly trained people found it more difficult 
to work together because they had been sub­
mitted to different and contrasting technical 
disciplines: they lacked a common culture, 
and therefore a common doctrine. If, how­
ever. men were to work intimately together­
and a mechanised economy demanded 
greater and ·greater refine~ent of co-opera­
tion-one of the first essentials was that they 
should have a common doctrine. His per-

sonal interest in education for management 
was largely based on this conviction . 

As emerged from every paragraph of the 
present paper, management was primarily 
a co-ordinating activity. It seemed to him, 
therefore, of great national importance that 
the concepts of management entertained by 
those discharging different functions should 
be identical. He would therefore suggest 
that this long-period national interest was 
more important from the standpoint of the 
comirig generation than any immediate tech­
nical advantage or institutional loyalty 
which the Institution might serve by adopt­
ing or retaining an individual and different 
syllabus in its own management subjects. 

Mr. H . B . F erguson said that, inasmuch as 
the entire efforts of the nation should be 
focused on ways and means of increasing 
production with t he limited industrial man­
power available, the present was an appro­
priate time for the mechanical engineering 
industry, more than any other body, to 
discuss all the factors which had a bearing on 
increased production. 

The author had very ably and fully 
covered the scientific approach to the 
economic plann]ng of any large works engaged 
in the mass production of standard articles, 
and there was little which could be added to 
what he had said on this subject, or to what 
Mr. Newton had said about planning. It 
must not be overlooked, however, that there 
were in Great Britain 233,000 separate 
establishments in the manufacturing indus­
tries, employing 7,250,000 workers, and that 
only 18 ·1 per cent of those wm·kers were 
engaged in works which individually em­
ployed over 2000 hands, and 81 · 9 per cent 
were engaged by firms employing less than 
2000. In fact, half the workers, or, to be 
more exact, 3,620,000, were employed by 
firms engaging less than 500 workers each . 
Many of these smaller firms were jobbers, 
carrying out a great variety of work, not 
only for home consumption, but for export. 

It would appear, therefore, that an 
elaborate system of control, as visualised by 
the author, could not be installed in its 
entirety in organisations employing about 
80 per cent of the industrial labour of the 
country, as the necessary staffing and over­
heads for the paper work involved would not 
be warranted. The question arose, therefore, 
of what advice could be given to these 
numerous smaller firms towards increasing 
their efficiency and production. 

Some small establishments might think 
that the basic principles outlined by the 
author could not be modified and applied 
successfully to smaller works. There was, 
however, a major difference between a very 
large works and a small works. A large 
establishment could afford to incur the over­
head expenses to break down to the minutest 
detail the operations, even to man-hour 
minutes, and the employee had no option 
but to follow the pace set by the management. 
In smaller works it was more essential to rely 
on the operators to carry out their work in 
the man-hours that the foreman and the men 
agreed beforehand , the foreman endeavouring 
to keep within the original estimated times or 
works labour costs visualised by the esti­
mator in the tendering stage ; and it was 
necessary that he should have this in­
formation. 

Mr. R . G. Morrison was pleased to~ note the 
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importance which t he author attached to the 
problem of materia.!, i.e., of stores. The sug­
gestion that stores control records should be 
kept by a special clerk , not t he st~rekeeper, 
was in keeping with his own expenence ; he 
had found it possible to make these store 
control records-was the author correct in 
calling them accounts ~-part and parcel of 
the production planning or the material 
control department, or, if it was a small 
concern, the progress office. H e had known 
many instances where it had been impossible 
to obtain the available stock position 
because, quite rightly, the bin stock cards 
had not taken into account works orders 
issued against contracts in progress, but not 
yet drawn from stores. H e was also in favour 
of some form of perpetual inventory of the 
total stock . This was not always possible, 
and might increase overhead expenses by 
employing an extra clerk , but if it was linked 
with the work of the accounts department it 
could become the official stock record. 

In this country there was not nearly as 
close a. connection between sales and pro­
duction as there was in America, and he had 
been surprised at the complete absence of any 
control link between these departments of 
large works which had in other respects 
adopted modern methods. 

Mr. G. A. Lemon, speaking as one who was 
primarily interested in a large jobbing works, 
and dealing with the author's references to 
planning, submitted that it was necessary to 
look on planning, not as one operation, but 
as an item which had to be divided into 
phases. Pre-planning, he suggested, was 
necessary when an order was placed on the 
active list , as a means of ascertaining roughly 
what the works had in store for itself. Inter­
mediate planning, he suggested, was also 
necessary when the job had been designed 
and the drawings were available, so that the 
people concerned knew what faced them. 
Final planning was necessary when they 
knew when those materials which were so 
difficult to obtain in these days were going to 

• arnve. 
Another point which was very important, 

but which was not mentioned specifically in 
the paper, was the need to marshal the 
materials which were going to be used for any 
piecework job, great or small, so many days 
or weeks ahead of the time for the issue of the 
job itself. Only by that means, in these 
days of difficulty in obtaining materials, 
would shortages be brought to light, instead 
of, as in the old days, people discovering that 
they were short of something only when the 
actual item itself was wanted . 

Finally, he would like to refer to the 
author's reference to the loading of jobs on 
to the works. The author seemed to favour 
loading work on to the shops centrally, but 
he himself felt that that was a matter which 
should be left to the foreman . 

BRITISH AUTOMOBILE PRODUCTION.-The Society 
of Motor Manufacturers and Traders states that 
during October, the British automobile industry 
produced a. weekly average of over 6500 cars and 
4000 commercial Yehicles, the phase of transition 
to new models still effecting a. small though inevit­
able reduction in the car output level. Motor 
vehicle exports dw'ing October totalled nf'arly 
19,000 cars and almost 7000 commercial vehicles. 
The United Statos of America. again took the lead 
as the largest buyor of cars with a complement of 
nearly 2700 units. Although comparatively small, 
British exports of cars to the South Amorican 
countries of Argentina., Brazil, Chile, Uruguay 
and Venezuela showed a marked increase over the 
preceding month. OvEir the first nine months of thiR 
year-the latest period for which detailed figure~ 
are availablo exports of agricultural tractors 
totalled 47,000 units. I t is significant of the efforts 
of British manufacturers that in t his sphere, also, 
the U.S.A. accounted for a. far grf\1\tflr sharo t.ha.n 
any other ovorsoas market. 
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Engine Test Beds at Esso European 
Laboratories 

DELAYS and shortages may be unavoidable 
under present conditions, but the enter­

prising engineer regards them as a. challenge 
to his inventiveness. It sometimes turns out 
that the unorthodox solution has advantages 

satisfactory, but to continue this form of con· 
struction at the present time would have 
involved serious delays in obtaining A,nd 
machining the castings. 

The engineering staff of the laboratori<>H, 

• 

TEST BED FOR ENGINES UP TO 60 B . H . P . 

over established practice, and a.n example is a 
novel design of test bed for multi -cylinder 
engines up to 150 b .h.p., which is now in use at 
Esso European Laboratories, Abingdon. 

The traditional form of engine test bed is, of 
course, a. massive iron casting with tee slot s, the 

after studying the problem, evolved a spring­
mounted structure which coulrl. be largely pre ­
fabricated by electric welding from stock sizes 
of mild steel plate and rolled sections. The 
general form of this st ructure is illustrated 
herewith ; the right-hand end of the bed ha.s 

LARGE ENG INE TEST BED 

wl1ole being set in a block of con crete extending 
t o a depth of several feet below the floor of the 
test h ouse. In recent years it ha.s been more 
usual for this heavy reinforced concrete block 
to be insulated from the foundations of the 
builcling by cork or rubber strips in order to 
reduce the transmission of vibration from the 
engine to a minimum. Test beds of this design 
n.r~ in u~e at the lahor-fttories and are very 

longitudinal t ee slot s, to which are b olted cross 
bearers on which the dynam omet er can be 
mounted. At the left-hand end are transverse 
slots carrying tubular supports for the engine 
bearers. Along each s ide of the bed are three 
overhanging brackets, which rest on pedestal 
anti-vibration mountings, which can be bolted 
directly to a concrete floor by any accepted 
type of fonndfttion bolt . Jn order t o provirlo 
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the requisite mass in the spring-mounted 
structure the prefabricated steelwork is filled 
in with concrete, after t he anti-vibrators are 
placed in position and immediately before 
mounting the bed thereon. 

The design illustrated is 7ft 6in overall 
length and 4ft l in wide. The weight of the stee 1 
structure before loading with concrete is 8 cwt 
and the additional weight of concrete is 1 3 cwt . 
This design is particularly suitable for car 
engines up to about 60 b.h.p. A larger model, 
llft 6in long, has a lso been constructed having 
a total weight of lt tons . This can accom­
modate the largest type of automobile diesel 
engine and a. representative installation is 
shown in another illustration . 

The arrangement of the prefabricated steel 
structure is very simple, and the important 
operation of machining the top face can be 
readily performed in a planer. Care was taken 
to avoid the necessity for machining the insides 
of the t ee slots ; the accompanying sketch 
shows a detail of the tee slot constn1ction, from 
which it will be seen thfLt an accurate cross­
section has been obtained entirely by welding 

DETAIL O F T - SLOT CONS TRUC TION 

steel plates in a. suitable manner. The level of 
the concrete filling is adjusted so as to prevent 
the tee-headed bolt from falling through t he 
slot. The usual form of cast iron bed has longi­
tudinal tee slots running the whole length with 
supplementary slotted castings bolted trans­
versely, which in tw'Il carry upright engine 
supports. E xperience has shown that such an 
arrangement tends t o make the bottom half 
of the engine inaccessible. The disposition of the 
tee slots at opposite ends of the bed in two 
directions at right angles permits easy align­
ment of engine and dynamometer with a 
minimum of obstruction. 

• Several of these test beds are now in use and 
they are proving, we understand, entirely 
satisfactory ; transmitted vibration is com­
pletely eliminated. It has been found possible 
to construct and complete the installation of 
such a. bed in about a month with some saving 
in capital expenditure. Apart from the initia l 
savings thus achieved, an incidental advantage 
is that the test bed can very easily be moved to 
a new position. This permits the grouping 
together of several beds within a test room to 
suit the convenience of a particular group of 
research workers. 

" TooLs FOR THE JoB."- An inter~sting new 
sound film, entit led •· Tools for the Job," was 
recently presented in London for the first time by 
'Arthur Ba.lfour and Co., L td., of Sheffield. The 
fi lm first deals with the various processes involved 
in the production of high grade tool steel and shows 
briefly but clearly how the scientific instrumonl is 
used to supplement the skill of the steelmaker. 
I t goes on to show the tools made from the steels 
in actua l use in customers' works, and some inter­
esting scenes are included of coin stamping at the 
Royal Mint, the manufacture of propeller blades 
a.t the works of J . Stone and Co., L td., Deptford, 
work on tho Bristol " Bra.ba.zon," &c. The firm 
states that the film will be usod to show its own 
employees the uses to which its products are put, 
as well as for propaganda purposes. The commen­
tary given ·with the fi lm is being translated into a. 
number of languageR and copieR are bfling sent 
abroad. 
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An Australian Electricity 
Undertaking 

Supply 

THE <..liRtiucti ve character of electricity supply 
to runt! communities in Australia i well 

exemplified in lVlullumbimby, with its municipal 
electricity undertaking . Lying in the heart of 
one of the more ferWe areas of New South 
Wales, lVIullumbimby is a town of some 2500 
inhabitants, about 10 miles from the mouth of 
the Brunswick River and 560 miles by rail 
north of Sydney. 

'Vith a supply are~'l. covering the whole of the 
Byron shire, the electricity undertaking serves 
a number of town , including Mullumbimby, 
Byron Bay, Bangalow and Bnmswick Heads 
(all of which have electric street lighting), and 

driven by a 333 h.p. Mirrlees-Ricardo high-speed 
diesel engine. 

Three years later, to cope with the rapidly 
growing load, arrangements were made t o take 
marginal supply from the Clarence River 
County Council's electricity undertaking, the 
normal demand on this source being 600k W . 
In 1943 the installed capacity was again 
increased by the addition of the fifth G.E.C. 
alternator- a 344-kW machine (as illustrated 
herewith) driven by a 495 b.h.p., 375 r.p .m . 
Mirrlees die el engine. To-day the demand has 
again outstripped the combined capacity of the 
tation plant and the marginal supply, and a 

any faults in the station. The alarm system in 
the station readily shows faults connected with 
cooling water or oil on the engines, bus-bar 
voltage. maximum demand setting or feeder 
faults. Except in the case of bad weather or 
storms, however, the operators are seldom 
called out. 

DISTRIBUTION 

Before distribution the generated 660-V 
supply is raised, by step-up transformers, at 
present to 6 · 6k V, but eventually to l l k V when 
voltage change-over is completed, the marginal 
supply, which is received at 33kV, being 
stepped down to llkV. The whole of the h.t. 
system is in course of being changed to l l k V, 
and three of the outgoing h.t. feeders are 
already fed at this voltage. Low-tension dis ­
tribution is, generally, at 415/240V, 60 cycles, 
three-phase, but some single-phase lines exist. 
'J'he supply is frequency-controlled. 

Overhead lines, run on wood poles, are 
employed for both h.t. and l.t. distribution . 

1 4 0 · K W ALTERNA TOR AND PELTON WHEEL 344 - KW DIES EL ENGINE· DRIVEN ALTERNATOR 

rw·al areas such as .Myocum, the Saddle, 
Tyagarah, Mullumbimby 'reek, Billinudgel 
Road, Coorabell, McLeod 's Shoot, Goonengerry, 
F ederal, Ewingsdale, &c. The area is largely 
agricultural, its activities including dairy 
farming ~nd pig raising, and the cultivation of 
bananas, beans, peas, timber, &c. There are, in 
addition, butter and cordial factories and timber 
mills. The town of Byron Bay, for example, 
supports a number of industries, such as meat 
works, butter factory and mining interests 
engaged in treating beach sands for the import­
ant products of zircon, rutile, monazite, &c. 

This article gives a brief account of the elec­
tricity undertaking and its rapid growth since 
1925, when the initial plant installation con­
si ted of two 225 b.h.p. Boving P elton wheels 
ilirect coupled to two 140-kvV G.E .C. alter­
nators. These sets, one of which is illustrated 
herewith, are still in use, generating at 660V, 
three-phase, 50 cycles, 600 r .p.m. 

Water power for the Pelton impulse turbines 
iR obtained from a storage of about 5i rnillion 
gallons at Wilson's Creek dam. The weir is 
23ft high by 150ft on th~ crest. 'Ihe hydraulic 
l ine is 2000ft long, with head-race of 1450ft and 
a tunnel 350ft long. At the far end of the 
tunnel the head-race is enlarged to form a pipe 
head reservoir, the head utilised being 300ft. 
:::>ufficient power is available to drive the two 
ets during the wet season, but is insufficient 

to keep them running continuously in the dry 
part of the year. 

·when the demand increased beyond the 
capacity of the available water power it was 
decided to augment the supply by installing oil 
engine-driven sets and in 1928 a further 135-kW, 
G.E.C. alternator, driven by a 200 h.p. Ruston 
and Hornsby heavy oil engine was put in~o 
service. Still more plant was necessary m 
1934, and the fourth G.E.C. alternator, with 
an output of 230kW, was insta.lled. This is 

sixth and larger diesel alternator set, with an 
output of 750kW, is being b uilt by the same 
makers. 

OPERATION 

All the sets, both water and diesel driven , are 
operated in parallel with the marginal supply. 
The station is run nnattended at night from 
9.30 p.m. to about 4.45 a.m., when only the 
hydro-electric plant and marginal supply are in 
operation. An a larm system connected to the 
operator 's residence gives him an indication of 

• 

• 

Lightning protection is provided, the district 
being subject t o severe lightning storms in the 
summer months. Protection is on the h.t. 
side, but in urban areas some l.t. arrestors have 
been installed. Single-pole type sub-stations 
are mainly used in rural areas a.nd the two-pole 
type sub-stations in the towns. The reticulated 
mileages are approximately primary 60 miles, 
secondary 125 miles. 

A general view of the station and its rural 
stu·roundings is reproduced herewith. On the 

MULLUMBIMBY POWE R STATION 

• 
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extreme left i · tho termUU:\l struotw·e for the 
33-kV overhead Ji.ne::;, carrying the marginal 
supply down to the 1000-kVA, 33/11-kV outdoor 
transformer. The white building immediately 
to the right ia t·he new power-house (which is 
being extended to accommodate the sixth set 
referred to above), with the hydro tail-race in 
the foreground. In the centre of the view are 
the old power-house and the fuel and reserve 
cooling water tanks. On the extreme right are 
the residential quarters of the two operating 
engineers. The double-pole ::;witch structures 
in front of the power-house control the two 
11-kV outgoing feeders. 

TARIFFS AND STATISTICS 
A few examples of t he undertaking's charges 

for electricity will serve to illustrate the t ariff 
!itructure, bearing in mind that the distribution 
system is predominantly nt.ral. 

• 

Typical Ta1if!a 
Pence per unit 

Domestic lighting : 
First 12 units per month 5 
Next 25 units per month . . . 3 
Additional units .. . .. . .. . ... 1 

Power: 
First 50 units per month .. . 
Next 2000 units per month .. . 
Over 24,000 units per month 
Over 74,000 units per month 

3 
... 1! 
... 0 ·9 

0·8 

Special rates are quoted for certain applica­
tions, including water heaters (continuous 
loading, 1d.; off-peak, id.), cookers, neon signs 
and time-switch controlled window lighting. 

With a total of 2000 connect ed consumers in 
what is essentially a rural area having a total 
population of 10,000 the supply of electricity 
can be regarded as being well developed . 
Nevertheless, that the demand is still expanding 
rapidly is shown by the following figures :-

Units generated 
Year a.nd purchased Units sold 
1945 ... ... ... 3,012,790 ... ... 2,502,255 
1947 ... ... ... 4,120,785 ... ... 3,289,483 
1948 estimate ... 5,250,000 ... ... -

Between 1945 and 1947, therefore, the number 
of units sold increased at an annual rate of more 
than 15 per cent. An even steeper rise is fore­
shadowed in the estimate for 1948. The maxi­
mum demand on the system is about 1225kW, 
the load factor being 53 per cent. 

The marginal supply is purchased at three 
different rates during the day, namely, 5 a.m. 
to 10 a.m., £15 per kVA of demand; 10 a .m. t o 
9.30 p.m., £5 per kVA of demand; night load, 
9.30 p .m. to 5 a.m., no kVA charge. The energy 
charge additional to the k V A charges is 
0 · 65825d. per kWh. Whenever possible, the 
5 a.m. to 10 a.m. per iod is taken over by the 
station plant. 

We acknowledge the assistance of 1\fr. R. 
Lehmann (chief engineer of the undertaking) in 
providing the information upon which this 
article is based. 

Moving Heavy Machinery 
vVE have received particulars of an interest­

ing piece of work involving the movement of 
heavy machinery, from Machinery I nstalla­
tion::;, Ltd., of 60A, High Street, London, W.3. 
Tho machine con cerned was a 5000-ton rubber 
die pres , weighing 350 tons, which had to be 
dismantled and moved through the confined 
space of a production factory with a minimum 
dislocation of work. 

Owing to the very restricted space allowed 
for dismantling, it was decided that all the 
heavy parts should be lifted and, owing to 
the weight of the three main parts-headpiece 
75 tons, pltl.ten 65 tons, and base 85 tons­
substantial gear was required. For this pur­
pose two heavy ships' derricks, 60ft long, 
were erected through part of the factory roof, 
which was removed directly above the press. 

The derricks were rigged and the headpiece 
(76 tons) lifted 7ft to 8ft off the top of the 
columns, and lowered to the ground. Two 
10-ton winches supplied the lifting power and 
two 6-ton winches the luffing power for the 
derricks. All the winches were hand-operated, 
and with them twelve men lifted the head 
up over the columns, and then lowered it 
som e 20ft to tho g round in 3t hours. Corn-
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paratively little space was required, and t he 
job was done in a minimum amount of time. 

The clifficulty in the removal of the heavy 
sections through the factory without dis­
turbing any other machinery or interrupting 
production was another problem which had 
to be overcome. There were no trolleys 
available which were big enough to take the 
heavy pieces of plant and it was decided that, 
in order to move them quickly through the 
lines of machinery, old railway lines should 

.... 

u LOW RAM •• 

be laid on their $ide, \\ ith steel balls inserted 
and heavy plates placed on top, to provide a 
roller base. By the method adopted it was 
found possible to move the press sections some 
300ft to 400ft, including two 90 deg. turns, 
in approximately half a day. 

The whole of the press was dismantled and 
moved through the factory without any inter­
ference whatever with production or the 
machinery in the immediate vicinity. 

We understand that the above m ethod of 
lifting machinery has been used several times 
since by Machinery Installations, Ltd., the 
largest l ift in one piece being a 130-ton anvil 
block, which was lifted from its foundations, 
1 :~ft 6in below ground level, in just over four 
hours. Here, again, the equipment employed 
was two 10-ton and two 8-ton hand-operated 
winches. 

An Improved Automatic 
- Stoker 

vVE havo received particulars of an auto­
matic stoker of improved design for horizontal 
shell-type boilers, which has been introduced 
by J am8s Hodglcinson (Salford). Ltd., P endle­
ton, Salford, 6, Lancs. This st oker is known 
by the makers as the " Low R am " Coking 
Stoker. In it the ram is set relatively low in 
respect to the grate level and takes the place 
of the fire door in earlier stoker models. The 
low position it takes in the circular flue makes 
possible the use of a much wider ram than 
hitherto. 

As in previous types of stokers made by the 
firm, the fuel is fed into a hopper mounted above 
the ram box and drops in front of a reciprocat­
ing ram, which pushes it over a spreader plate, 
whence it falls on to the bottom coking plate. 
Most of the volatile matter is given off at the 
front of the grate and the incandescent residue 
is then moved along the grate by reciprocating 
fire-bars. The speed of the grate and the rate 
of coaJ feed can be adjusted so that the corn­
bustible matter is burnt by the time the residue 
of ash and clinker reaches the back end of the 
fire-bars and falls into the rear of the ashpit. 

With the new automatic stoker, a photo-

• 
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graph of which we reproduce, the wide low 
ram not only enables the thiclmess of the fire­
bed at the front of the grate to be reduced, 
but also serves to spread the fuel evenly over 
the full width of the grate, without any segre­
gation, irrespective of the grading. The thin, 
even fuel bed obtained requires a relatively 
smaJI draught and is stated to make possible 
good results when burning fuels containing a 
high percentage of fines. 

Ac; can be seen from the right-ha.nrl 1111it 

• 
• 

STOKER UNIT 

in the photogt>aph, the ra.m and ram-box 
can be SWJmg outwards from unden1eath the 
stoker hopper to give access to the fire. A 
slide damper can be fitted in the base of tho 
hopper before the ram is sWWlg clear to avoid 
neces ity for emptying the hopper before 
opening up the furnace. Provision is made 
for hand-firing the grates in the event of power 
failw·e. 

The stoker mechanism is driven through a 
vee-belt pulley by a three-speed electric motor. 
A vertical shaft, driven from this pulley, 
actuates the ram mechanism through gears 
and a crank. The crank is coupled to the ram­
operating shaft by links, which incorpomte 
means of adjustment for varying tne length 
of the ram stroke. The main driving shaft is 
ext.enderl downwards and also operate the 
fire-bar reciprocating shaft. All of the driving 
gear mechanism is enclosed and effectively 
protected against ua.mage and the ingresl::) of 
dust, likely to cause exressive wear. 

Dust Collector for Tool 
Grinding Machines 

IN order to provide adequate proteotion 
from dust for operators working in the pro xi. 
roity of bench-type tool-grinding machine::., 
Dallow Lambert and Co., Ltd., of Spalding 
Street, Leicester, has introduced the unit wo 
illustrate on the opposite page. 

The new tmit consists essentially of one of the 
firm's " Drytex " dust collectors, the top of 
which is arranged to form a base for the grinct­
ing machine. As can be seen, a bifurcated 
duct connects the shield housings of the grind­
ing wheels to the dust collector in the base at 
the rear of the unit. The design is such that 
if required the grinding-wheel motor can be 
coupled to the t h.p. motor of the dust collector 
a.nd one starter used for both motors. With 
this arrangement the dust collector is auto­
maticaUy put into operation when the grinding­
wheel motor is switched on. 

Large panels on the front of the unit eau be 
removed to give free access to the dust recep­
tacle aml to the filter-shaker meclutnism. A 
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water trough i · iucorporatetl for tool-cooling 
purposes. 

We are informed by the makers that iu 

DUST COLLECTING UNIT 

tests with special equipment on a. machine 
grincling cast iron and hardened steel a. dust 
retention efficioncy in excess of 99 per cent was 
shown by the filtering unit. 

---+---

A Mobile Vacuum Cleaner 
vVE reproduce a photograph of a. new mobile 

industrial vacuum cleaner which has been 
~pecia.lly designed by the British Yacuurn 
Cleaner and Engineoring Company, Ltd., of 
L eatherhead, Surrey, for cleaning railway 
coaches. 

The cleaner is mounted on a rigid steel trolley 
carried in front on a single swivelling tra.ck 
with a ch'a.wba.r, and having an elongated track 
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equipment is designed to work with two 30ft 
lengths of 1 !in bore reinforced hose. 

Tho filter is of the inverted bag type and 
incorporates a. bag-shaking device. Beneath the 
filter a. removable 6f-gr llon capacit.y dust 
bucket is secW'ed by quick-release cams. 

On one side of a. removable metal casing 
enclosing the power unit-s is fitted the starting 
switch and combined isolator. A length of 
<·able extending from the switch box is used to 
couple the cleaner to the electric supply mains. 

We are informed that twenty-five of these 
cleaners have been ordered by the Eastern 
Region of British Railways to suppleme-nt the 
fixed cleaning installations at carriage depots. 

Electrification of a Bakery 
WHEN fully equipJ.>ed, the St. Helens Co­

operative Society will have one of the largest 
all-electric bakeries in the British I sles. Al­
though some time must elapse before the 
whole installation is completed, and full par­
ticulars made available, it is possible to give 
the following details of the plant. 

Initially, the installation will compri::;e two 
50ft travelling ovens, two double-deck draw­
plate ovens, an electrode steam boiler and 
storage water heaters of varying capacities. 
At a. later date it is proposed to instal further 
drawpla.te ovens and a. brick-built Vienna 
oven. . 

The two travelling ovens are already in­
stalled and the one illustrated herewith has 
been in constant operation for several months. 
They tLre of the straight-through travelling 
soleplate type. Each oven mea.sW'es intemally 
50ft long by 8ft 3in wide, has a total electrical 
loading of 450k W, and has a maximum capacity 
of 1200 loaves per hour. Specially designed 
heating elements, adequately protected, are 
fitted throughout the length of the baking 
chamber above and below the travelling sole­
plate. 

To ensure the correct temperature and a.t the 
same time provide the required temperatW'e 
variation, the oven is divided into four sections, 
in each of which the top and bottom elements 
u.re separately controlled automatically. Mer­
cW'y-in-steel inclicating and automatic con­
t.rollers, which have rigid bulb ::;terns eA11ending 
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the substu.t.ion t.Ju·ough roa.in and subsidial'y 
controls to a triple-pole, non-dra.wout pattern, 
oil circuit breaker, which provides the master 
control for each oven. Each circuit breaker 
has a. ruptW'ing capacity of 25,000kVA at 
440V. 

Steam supply to the oven and the auto­
matic provers is provided by a. fully automatic 
olectrode steam boiler, which has a. connected 
maximum loading of 70kW. The hot water 
storage heaters referred to comprise six 
w1its, one 300-gallon, one 200-gallon, two 50-
gallon, and two 30-gallon, all of the pressW'e 
type. These have a total connected load of 
99kW, and provide hot water for dough­
mixing, tray-washing, and other general require­
ments. A number of electric unit heaters are 
a lso to be installed for maintaining the required 
temperature in the dough-r oom and B.ow· 
store. These will have a. total loading of 50kW, 
while the proposed insta.lla.~ion of further 
drawplate ovens and the Vienna. oven will 
provide an a.dclitional connected load of 
290kW. 

To ensW'e that the best results may be 
obtained from the improved production faci­
lities and better working conclitions, an up­
t o-date lighting system is being installed. Tho 
contract for the entire electrification scheme is 
in the hands of the General Electric Company, 
Ltd., Magnet House, Kingsway, London, 
W.C.2. 

British Standards Institution 
AU British Standard SpeciftcatioM can be obtaint.d from 

the Publication8 Department of th~ I mtitulion al 28, 
Victoria Strut, London, S. W.l. 

MEDIA FOR BIOLOGICAL PERCOLATING 
FILTERS 

B.S. 1438 : 1948. This standard prescribes tho 
requirements for media. used in biological percolat­
ing fi.lters for treatment of sewage, wator, and 
certain trade waste waters. The function of tho 
medium in a. percolating £1ter is to provide an 
extended surface to serve as a. support for the 
ot·ga.nisms, including bacteria and fungi, which 
bring about the purification of polluted liquids 
supplied to the filter. Many different material:; 
have been used satisfactorily as £1ter media., 
including coke, clinker, gravel, crushed stone, 

MOBILE VACUUM C LEANER FOR RAILWAY CARRIAG E S 5 0 FT TRAVELLING OVEN IN BAKERY 

ou ~eh side. These tracks enable the cleaning 
equipment to be pulled over ra.ils up to 9in 
high with relative ease, and to be hauled over 
rough ground. 

The exhaus~er is driven through vee belt by 
a. 1i h.p. electric motor set in the trolley frame 
between the two rear tracks. Enclosed within 
the cast aluminium housing of the multi-stage, 
high-pressw-e ex.ha.uster are six ~1~ steel 
impellers mounted on a shaft rwmmg m ball 
bearings. Two cleaning hose connections are 
provideu 011 tho top of Lhe exhauster , and the 

centrally into eu.ch section of the b~king cham­
ber, provide the me~ns of setting t~e t~mper~­
tW'e which is reqwred to be mamtamed m 
each section, and this in turn ensW'es the 
correct temperatW'e sequence throughout the 
length of the oven. The controllers are pre­
set by hand for the temperature required and 
operate through relays and air-break pattern 
contactors, which are mounted in enclosed 
cubicles (as illustrated), above the oven, 
together with the necessary ove~loa.d releases. 
rl'he main supply Lo each oven lS taken from 

and slag. Expet·ience ha.s shown that tho mo::.L 
important factors governing the suitability of 
medium for use in a percolating filter are durability, 
uniformity of size, shapo of the pieces of medium, 
cleanness, nature of surface, chemical inertness, 
and mechanical properties. The specification makes 
provision for assessing these qualities and provides 
methods of sampling, of analysis and of testing. 
At present there is a lack of quantitative data. on 
some of these factors and it is not yet possible to 
lay do\vn rigid requirements for all of them. Flll'­
ther experience in the field may make it desirable 
to amplify the present. standard at a later da.t.o. 
Price 2s. 6u. 
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Control of Production* 
By S. W. LISTER, M.A., B.Sc. ( J~ng.), A.M.I. Mech. Kt 

I NTRODUCTION 

ORGANISATION in an engineering works has 
the following objectives in view :-(1) to have 
material of the right· kind available when 
required, and (2) to process it to the required 
standard of finish in such a. way that costs of 
production are economic and delivery promises 
are maintained. The problem is one of stores 
control followed by control of manufacturing 
operations. Material must be purchased before 
it is needed, inspected on receipt, stored in a 
safe place, and be readily accessible. 

Control of manufacturing is a more complex 
problem, and it is here that the most significant 
changes have occurred. Manufacture must be 
so organised that idle or wasted time forms only 
a small proportion of the working day. 

In most large firms to-day planning has 
1\Ssumed great importance. The more accurate 
it becomes the smoother is the flow of parts 
through the works and the more steady and 
continuous is production. But accurate plan­
ning is a refined technique requiring great 
experience of manufacturing methods and a. 
vast accumulation of data. It also needs to 
operate under a precise and carefully thought 
out mode of procedure, and requires the help 
of time study methods and a good bonus 
syst em. 

[The author then dealt in some detail with 
works administration, t he apporGioning of 
material and stores control, planning, time and 
motion study, and the payment of bonus, &c.] 

PRODUCTION CONTROL PROCEDURE 

Under full production control, procedure is 
briefly as follows :-

When an order is received, the first job is to 
make out a works order. This states the type 
of ma.chine and gives general information about 
it and also specification numbers. One copy 
goes to the drawing -office ond one to the 
planning department. 

AB there may be saveral different assemblies 
involved, t.he planning department makes out 
manufacturing orders for each of the assemblies. 
A general survey is also made of the manufac­
turing capacity likely to be available, bearing 
in mind the delivery promises that h9.ve been 
made. Assemblies which w1ll require the 
longest time t o make will have to be started 
first, whilst other assemblies may require 
material which can only be bought on long 
delivery dates. 

To correlate this information it is usual to 
prepare a master schedule, which gives a general 
picture of the way the whole job is to be tackled. 
Approximate dates are given for the starting 
and completion of various a-ssemblies and parts, 
a nd a rough estimate made of the time when 
erection should begin. 

The next step is with the drawing-office, 
who prepare sets of detail and general arrange­
ment drawings, and draw up a complete speci­
fication or bill of material containing a list of 
all parts with drawing numbers and other 
relevant information. A copy of this bill of 
materia 1 is sent to the planring department. 

The planning department now examines each 
item and submits it to the following cycle of 
operations :-

( 1) Decides whether it can or cannot be 
made in the works, and advisos the drawing­
office and buying department of those items 
which cannot be made. 

(2) Prepares a route sheet , bearing in 
mind the amount and incidence of work already 
in the factory. On the route sheet all the 
operations are listed in consecutive order, and 
against ea.ch operation is the department, or 
Fiometimes the actua.l machine, which is to 
perform that operation. 

(3) Decides what jigs, tools or fixtures are 
required for each of these operations, and 
advises jig and tool drawing-office of the 
approximate dates when these will be wanted. 

(4) W orks out quantity and type of material 
required, and finds out from stores ledger clerk 

• Excerpts, Institut ion of Mecha.nica.l Engineers, 
Deoember 3, 1948. 

t General Manager, Liater Brothers, Ltd., Woolwich. 
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whether or not this is a vailable. If it is, the 
ledger clerk reserves it by apportioning it to 
the order ; if not, he instructs the buying 
department to put it on order and t hen advises 
planning of the delivery date. 

(5) Writes out : 
(a) Operation orders. 
(b) Orders for the issue of jigs and tools . 
(c) Orders for the issue of material from the 

stores. 
(d) Instructions to the inspector. 
(e) Orders to move the part from one machine 

to the next. 
( 6) The orders included uude.t· ( 5) are all 

specific ma.nufactming instructions relating to 
consecutive operations on one particular part. 
They may not, of comse, be written out as so 
many orders by the planning department, but 
decisions respecting each of them must be 
taken in the planning department, and the 
information conveyed to the works in one form 
or another. What they really represent is the 
detailed journey which each part must make 
between the time when it starts out as raw 
material and the time when it appears in the 
store as a finished product. The instruction 
must go to the works in a manner which can be 
readi}y understood, and which can be easily 
recorded by the planning department. 

(7) The rate-fixing department now deter­
mines the time required for each operation, 
and provides a bonus or time card. If opera.tion 
she~ts or instruction cards are used, it is n ow 
that they are issued. 

(8) All these documents now pass to that 
section of planning which is responsible for 
loading work to the machines and controlling 
the movement of parts in the works. It is 
assumed that loading is done in great detail, 
and each operation is loaded on to the particular 
machine which is considered most suitable. 
In this department there will be a planning 
board, or some equivalent, containing the name 
and identification number of each machine in 
the works, and under each name there will be 
a file in which details of the work waiting to 
be done on that machine can be placed. Allocat­
ing the work to these machines is a complicated 
and exacting task ; many hundreds, or even 
thousands, of components, belonging perhaps 
to a number of quite different assemblies, have 
to be considered more or less simultaneously. 
The time each one will take to process has to 
be weighed against the machine and man-hours 
available in the works. The order in which the 
parts will be manufactured has to be such as to 
keep the machines economically employed, and 
yet ensure that the right parts arrive at the 
fitting benches at the right time, and thus 
enable assemblies t o be completed by delivery 
dates already planned. 

Once this detailed programme has been 
arranged, particulars of it are sent to the works, 
and each machine will have its file containing 
documents which exactly correspond to the 
arrangement laid out on the planning board. 
Here they are under the control of the progress 
department, whose duty it is to carry out the 
plan already prepared. 

Each machine will normally have a number 
of jobs assigned to it, and the papers covering 
each of these jobs will be placed one behind 
another in the right order . When any particular 
job reaches the front of the pocket it means 
that that operation is the next one due to be 
done. The progress clerk proceeds as follows :-

H e issues the order for material and gets a 
labourer to draw the material and place it 
beside the machine. 

He then issues the order for jigs and t ools, 
and again the labourer draws these from the 
tool store and places them beside the machine. 

He next issues the operation order, which is 
the instruction to the worker to get the job 
under way, and if there is a time card in use h e 
stamps this with the time of starting. When the 
job is finished he again stamps the time card 
and sends it, together with the operation order 
and drawing, to the planning department. 

He then issues the order instructing the 
labourer t o move the part to the next machine 
ready for its next operation. 

The planning department, on receipt of an 
operation order and time card from progress, 
note on the route sheet, and again on the plan-
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ning board, that the operation is finished. 
They then determine the bonus which the worker 
has earned, and pass the time card to the costing 
department. 

This is the cycle of operations for a manu­
facturing plant which is fully planned and con­
trolled. Only the lines of procedure are laid 
down here, and it is not suggested that this is 
a ready-made system or even a workable one. 
These are the broad principles to have in mind 
when organising the smooth and orderly flow 
of parts, the foundation on which t o build an 
efficient system of control. 

REQUlliEMENTS OF PRODUCTION CONTROL 
Drawings.- Drawings that are carefully made 

and checked are normally available in every 
engineering works. They should be dimen­
sioned in such a way that no addition or sub­
traction is necessary by workers to find any 
particular size. Wherever possible, limits 
should be s tated. Drawings of parts should be 
identified with a reference number for filing 
purposes. They should also have a reference 
number which enables (a) the specification 
sheet which includes that drawing, and (b) the 
general arrangement drawing to which the part 
belongs, both to be found readily. 

Careful filing of drawings in a special store is 
a most important consideration ; endless 
valuable time can be wasted if a drawing is 
not readily to hand when wanted. 

Stores Records.-A continuous record is 
required of the raw material, castings, and 
finished parts which are in stock at any time. 

Data on Machining.- This comprises data 
on cutting tools, with feeds, speeds and depths 
of cuts on various metals, bearing in mind the 
quality of finish and accuracy required. Here 
previous experience will provide most of the 
information required. In the case of many 
operations, such as automatic machining, gear 
cutting, and some classes of milling, cutting 
data can be very exact, and of great value in 
planning, but with non-repetition work, such 
as is handled in centre lathes, the information 
may not be as useful. H ere much of the opera­
tion time is spent on setting up, and cutting 
speeds may be governed by the rigidity of the 
part being machined, which is often an unknown 
factor until the work gets under way. 

R ecords of Previous Production Times.- This 
information is automatically collected under 
the production control system already outlined. 
It is important to record the information in the 
planning department in a manner which makes 
it readily accessible when wanted. It is also 
important to record the time of each individual 
operation, and not just the total time of the 
whole process, as the latter information is of 
limited value only. 

I nstructions to W orkers.-In mass production 
works an instruction card or operation sheet, 
giving the cycle of operations, the method of 
tooling, the times allowed for each operation , 
and other relevant information, is issued to the 
worker. 

R ecords of Tools.- Tools, jigs and gauges 
have to be stored under a. system which enables 
them to be immediately obtainable when 
wanted. Each time a tool is returned to store 
it must be inspect ed and reground, or repaired, 
if necessary. The tool inspector must issue 
the order for repair, and must at the same time 
advise the planning department that such and 
such a tool is tmder repair, and will be ready by 
a certain date. Should the tool require to be 
modified for any reason, the planning depart­
ment will advise the tool inspector accordingly. 

Special tools required for any job are usually 
l'ecorded in the planning department on a master 
schedule, which gives all the relevant informa­
tion relating to the manufacture of each 
individual part. Sometimes an instruction 
card is issued to the worker at the same time 
as the operation and time cards. The instruc­
tion card gives exact information as to how the 
job is to be done, t ogether with tools to be 
used, and the exact time to be taken over each 
part of the operation. 

Progress R eporta.- Progress of work is auto­
matically collected from the r oute cards and 
operation orders, but. where a machine has 
many parts and is made on job production 
lines, a master schedule giving all parts, and 
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to which information is posted from the cards 
is useful. This information will normally b~ 
a~cnmulated by the p rogress department, who 
will be aware of changes which have had t o be 
made in the programme as originally planned. 

Progress Follow Up.- N othing ever goes 
exactly accord ing t o plan, and sm ooth working 
in the shop will depend very largely on the speed 
an~ .a ccuracy of the progress department in 
reviSmg schedules in the light of manufacturing 
needs. 

Bonus or Piece- Wo1·k.-The need for financial 
incentive is now recognised by all industrialist s . 
~~t onJy.is it useful in keeping costs down, but 
~t I S als~ mvaluable to the planning department 
m working out details of production and giving 
delivery promises. 
. T ool l nspection.- This is done by a. tool 
mspector , whose normal work is to test tools 
asJ they are returned to store, and have them 
repaired if necessary. H e will also have the 
a.ssista:nce of the foremen, whose reports on the 
behaVIour of tools under working conditions 
are of vital importance. 

PRODUCTI ON CONTROL I N PRACTICE 

The principles of a comprehensive plan of 
production control h ll.ve been stated here. The 
details will have to be worked out to suit 
individual cases. 

In many firms the f\c tua.l loading of work 
t o the machines will be done by foremen with 
the help of chasers, and n ot worked out in 
detail by the planning department. 

Some firms will n ot have the use of a. time 
study department, and the fixing of st andard 
times will be a. m ore difficult proposition. This 
will have t o be done by a mixture of experience 
and intelligent guesswork, and times will often 
have to be modified after the work has got 
under way. 

In jobbing firms as opposed to firms on 
repetition work, rigid production control is 
much more difficult. Exact tooling methods 
will not be worked out in detail beforehand. 
Much will often be left for improvisation by the 
foreman. Exact task times cannot be decided, 
and tools cannot be got ready before the job is 
started. 

In some works erection is ca.ITied out in a. 
jobbing manner, particula.rlywherethe machines 
being built are n ot suitable for fine limit work. 
Parts will be offered up for marking out and 
then taken t o the machining shop to be drilled 
or machined. Exact loading of work to the 
machines which have to do this work is not 
possible, and incentive payment and even 
progress control is difficult. 

Time study procedure varies on different 
sorts of work. In some cases each job will be 
given a time study before the task time is set. 
In other cases it is p ossible to compile charts 
giving standard time elements covering a. whole 
range of similar parts . From these charts 
task times can b e built up with great accuracy, 
and there is no need for separate time study 
after the work is started. 

Synchronising the many hundreds of parts 
required in an assembly is a. difficult proposition; 
it is safer to accumulate them in a store and 
issue them when needed. If a. job is wanted 
urgently this may not be possible, neither is it 
possible if fitters are a ctually waiting for work. 
This should be taken into consideration in 
planning, and those parts requiring the most 
operations sh ould be released for process :first. 

Any system must be flexible enough to tak e 
care of t he unexpected. Planning may b e 
correct t o the last detail, but a. bad casting, a 
hard piece of steel, or a. breakdown may throw 
t he whole plan out of sequence. 

In hlghly specialised mass production such 
a.s lihe motor-car industry, production control 
will be r igid and comprehensive, and machine 
loading and works programmes will be worked 
out in great detail. H ere the great productivity 
of special p lant makes it worth while to have an 
elaborate orga.nisat.ion just to ensure that 
machines are kept fully and continuously 
employed . 

U sually tl1e demand for spares in any busi­
ness is fairly steady, and these requirements 
are allowed for in planning, but occasionally 
there is an excessive run on a. particular part, 
and then planning has to be revised quite 
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suddenly ; otherwise assembly of new machines 
might be held up for lack of a. few essential parts. 

Those industries which can forecast their 
manufacturing requirements for a. whole season 
in advance benefit in their planning depart­
ment. Quantities of parts for the whole output 
ran be worked out and broken down into batches 
of suitable size for economic production. These 
can be laid out on a master schedule t o suit the 
assemblies which are to be built, and dates can 
be assigned for issuing operation orders. Once 
a. month these operation orders can be issued, 
and parts will accumulate in the r ight amounts 
and at the right time for assembly, with a 
minimum of chasing and worry to the progress 
department. 

Planning is easiest in a. p lant well stocked 
with orders, and most difficult when the order 
book is thin. The latter condition usually 
comes at a. time when trading is most competi­
tive and the booking of an order will often turn 
on the delivery that can be offered. Planning 
will be on a. short-term basis, and the object will 
be to keep sub-assemblies of all descriptions 
in st ock, so that a. complete machine can be 
built in the minimum time. 

• 
Production control has these objectives in 

VIew: 
To avoid operators wasting time by having 

to wait for material, parts, tools, &c. 
To make the use of an incentive wage p lan 

a. practicable proposition. 
To ensure the rnaintena.n ce of delivery 

• prom1ses. 
The advantages thus gained are manifest. 

They tend to cheapen production coste, and 
help to ensure the satisfaction of customers. 

Against the economies obtained must be 
p laced the cost of working the system; other­
wise the law of diminishing returns may apply. 
This will be the influencing factor in every 
firm when deciding the refinement to which 
production control procedure is to be carried. 

Continental Engineering News 

Reconstruction of Rhine and Moselle Bridges 
(Germany) 

According to a paper by Monsieur 
F auconnier, Director of Public Works in the 
French Zone, Germany, published in the 
Annales de l'lnstitutdu Bdfliment et des Travaux 
Publics, about 1500 bridges with a total 
damaged length of some 130,000ft, were de­
stroyed or damaged in the French Zone. 
Reconstruction was carried out in such a way 
as to achieve the greatest possible saving of 
materials and to restore the traffic in the 
minimum time by the use of semi-permanent 
bridges, as well as of standard bays. Unusual 
solutions were found to the problem of span­
ning the Rhine and the Moselle. The recon ­
struction of the r oad-and-railway bridge over 
the Rhine at Maxau deserves a. special mention. 
Before the war, the Rhine was crossed at 
Maxau by two bridges, placed side by side, 
one for a single-track railway and the other 
for highway traffic. These steel structures , 
of the lattice-girder type, were 984ft long and 
consisted of two spans, 590ft and 394ft long. 
The bridges were destroyed and fell into the 
water, forming an obstruction, in which the 
R oyal Engineers, by explosives, cut an open­
ing for navigation purposes. 

For the reconstruction of the Maxau bridge, 
there wet·e used ten standard spans, five for the 
highway bridge a nd five for the railway bridge. 
These standard lattice-truss spans, each nearly 
197ft long and 26ft high, were erected on the 
cantilever principle. 

For temporary railway bridges two types of 
standard span were employed on a. large scale : 
the R.E. type, designed by the D ortmunder 
Union, and the S.K.R.6 (Schaper-Krupp­
R eichsbahn), designed by the Stahlba.u-Rhein­
hausen company. The R.E. sections are of 
lattice construction, lozenge-shaped . They are 
generally erected by means of 15-ton deiTicks 
at a speed of 1 metre per hour. Bridges of the 
S.K .R. type are lattice trusses, " N.K." or 
double " K " -shaped. When high tensile 
steel St.52 is used as structural material, 
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• '.K.R. sections may be used for spans up to 
197ft and even 235ft, if chords are suitably 
strengthened. 

A Thirty-Year Hydrological Plan in 
Hungary 

According to the H ydrological R eview, 
Budapest, a. thirty-year hydrological plan was 
recently prepared in Hungary by the authorities 
concerned. The scheme includes the following 
items :-

Regulation of the navigable rivers Danube, 
Mura, Tisza and Mar os. 

Regulation of small rivers. 
Construction of a waterway between the 

River Tisza and the Danube, as well as various 
other canals. 

Extension of wharves along the Danube ; 
establishment of a. trade port at Uipest ; 
development of the ports of Gyor, H ara.ssziget, 
Ercsi, Solt ; and construction of wharves at 
Csongrad, Szentes and Tiszafiired on the 
Tisza River . 

Defence works against floods. 
H ydraulic works in order to raise the output 

of electric energy up to 575,000,000kWh 
annually ; the scheme provides for the con­
struction of four dams on the Tisza river at 
Tiszalok, Tiszafiired, Szolnok and Szeged, 
with an overall output of 150,000,000kWh. 
As regards the Danube, hydro-electric works to 
be erected will ensure a supply of 375,000,000 
kWh annually. Rivers of minor importance 
will supply the remainder (50,000,000kWh). 

Irrigation works covering some 370,000 
acres. 

Drainage and improvement of the soil to 
increase fertility. 

Drinking water supply. At present the needs 
of nearly 80 per cent of the p opulation are 
covered by wells, although chemical analysis 
has proved that water in three-quarters of these 
wells is polluted. The plan provides for drink­
ine water distribution in some 2000 villages. 

Activity of the Port of Gbent (Belgium) 

In 194 7 a total of 1106 ships, aggre­
gating 1,618,198 tons, including 343 British 
ships of 316,666 tons, entered the p ort of Ghent, 
as compared with 731 ships, representing 
860,814 t ons, in 1946, an increase of 88 per cent. 
The total traffic handled by the port in 194 7, 
h owever , was only 83 per cent of the 1938 
figure and 55 per cent of 1930, which was t he 
peak year. In 1947 a total of 4,040,503 metric 
t ons were handled through the port, comprising 
2,819,979 tons imported and 1,220,524 t ons 
exported, and giving a figure of 2 · 30 metric 
tons imported for each ton exported. In view 
of existing conditions throughout the Conti­
nent, this figure may p erhaps be considered 
n ormal for an industrial harbour. The main 
factor delaying the restoration of normal and 
m odem efficiency to the port of Ghent and 
consequent development of the surrounding 
district is the completion of a new lock at 
Temeuzen. 

The carrying out of this work is included 
in the Belgian Industrial Ten-Year Plan, to be 
completed during 1948-1957. The new Ter ­
neuzen lock will be 984ft long, 115ft wide, and 
39-!ft deep. In addition to the construction 
of this new lock, there are plans for widening 
the Chent-Terneuzen canal t o 656ft in Belgian 
territory and to 475ft in Dutch t erritory ; 
for straightening the canal, east of Zelza.ete 
and Sas-of-Ghent ; substitution of electrically 
driven ferries for existing bridges; com­
pletion of the Alderman Siffer dock ; excava­
tion of a. second dock, 8800ft long ; and for 
industrialisation of the r ight bank of the canal 
on Belgian teiTi tory. 

CoURSES IN R u BBER T ECHNOLOGY .-Cour e in 
rubber technology have been startecl by t he Liver­
pool Education Committee. The fi rst c·o\·(ws a 
year's work of the three-years' c·our·se fol' tho 
Licentiate Examination of the Inst itution of the 
Rubber Industry, and is for students over sixteen, 
who have reached a standard in science and mathe­
matics equivalent to that of the School Certificate. 
In addition, there are two elementary coursos, 
covering instruction in the raw :ma.teria.ll:l, processol:l, 
and methods of testing used in the rubber industry. 

' 
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Industrial and Labour Notes 
Iron and Steel Production 

The British steel inrlustry estab­
lished yet another production record during 
November, the weekly average output of ingots 
and castings being 303,000 tons, which repre­
sented an annual production rate of 15,756,000 
tons. In October, production was running at 
an annual rate of 15,455,000 tons, and in 
November, 1947, the annual rate was 14,174,000 
tons. Pig iron production also showed a fur­
ther increase last month, the weekly averaae 
output being 185,300 tons, representing :n 
annual rate of 9,636,000 tons, compared with 
a rate of 9,525,000 tons in the preceding month. 

In announcing these figures, the British 
Iron and Steel Federation comments that 
to have exceeded an average weekly output 
of 300,000 tons is an important landmark 
in the steel industry's expansion. The higher 
outputs in recent months have undoubtedly 
been helped by a further increase in pig iron 
production and a high rate of scrap delivery. 
The Federation adds that the good results 
for November are particularly satisfactory 
in view of the seasonal decline which must be 
expected over the Christmas period. 

• 

Colour and Lighting in Factories 
A sh ort course of study of colour and 

lighting in factories and machines was organised 
recently by the Council of Industrial Design 
and the British Colour Council. At the various 
sessions, which were held in the ha ll of the 
Royal wtitute of British Architects in London, 
papers were presented by many experts con ­
cerned with different aspects of industrial 
environment, emphasis being given to the need 
for efficient and congenial surroundings in 
factories, and to the conclusion that their 
provision should be directed by a tea.m con­
sisting of designers, scientists and technologists. 

At the outset of the conference, Mr. M. 
Hartland Thomas, chief industrial officer to 
the Council of Industrial Design, explained 
that his Council's work in connection with the 
design of products, including machine tools, 
had led inevitably to an interest in the design 
of factories and factory interiors. The design 
of the factory environment was bound up with 
the design of the goods being produced, since 
design policy ran through the whole factory 
and its products. Many manufacturers, Mr. 
Thomas said, had approached both the Council 
of Industrial Design and the British Colour 
Council for assistance in the matter, and it 
bad be~n found that there was little co-ordi­
nation between the m any specialists con­
cerned. 

The intention of the study course was to 
break down the watertight compartments 
in which specialised work and research have 
hitherto tended to be done, and to relate the 
various lines of approach. J t is hoped that as 
well as providing the m eans of effecting such 
a liaison, the conference may have laid the 
foundations of a concerted advance towards 
the rapid development and genera l acceptance 
of a highly specialised and necessary contem­
porary technique. 

The National Coal Board's Quarterly 
Statement 

The National Coal Board issued at 
the beginning of this week its statement of 
costs, proceeds and profits for the third quarter 
of 1948. It shows that there was an estimated 
deficit of £372,943, which is explained by the 
fact that the profit for the quarter of £3,477,057 
was not sufficient to cover the sum of £3,850,000 
payable as interest and interim income to the 
Minister of Fuel and Power . 

The statement records that the saleable 
t onnage of coal obtained from the National 
Coal B oard's mines during the quarter amounted 
to 45,834,404 tons, of which amount 42,176,589 
tons were disposed of commercially. T otal 
production costs amounted to £105,847,172, 
or 46s. 2 · 2d. per ton saleable. Wages, which 
included holiday pay and allowances in kind, 

took up £69,415,364, or 30s. 3 · 5d. per ton 
saleable, and roof supports, general stores and 
repairs accounted for £15,440,855. The pro­
ceeds from the Board's sales during the quarter 
totalled £109,264,229. The average weekly 
earnings of underground workers during the 
quarter were £7 I 8s. 5d. in cash, the value of 
allowances in kind being estimated at 6s. 4d., 
malcing a total of £8 4s. 9d. The average 
weekly earnings of all coJliery workers were 
£7 10s. 7d., to which 6s 2d. has been added 
as the value of allowances in lcind, making a 
total of £7 16s. 9d. 

In presenting these figures, the National 
Coal Board says that the reduction in the 
estimat ed profits of ancillaries from £500,000 
in the second quarter of this year to £150,000 
in the third quarter is accounted for mainly 
by t he effect of holidays, by payments of arrears 
of retrospective wage increases t o coke oven 
workers, and by heavy costs of repairs to work­
m en 's houses. 

Productivity in the Engineering Industry 
At the end of last week, the general 

council of the Trades Union Congress' announced 
its decision to invite representatives of the 
engineering section of the Confederation of 
Shipbuilding and Engineering Unions and the 
general secretaries of the unions concerned to 
a conference at the earliest convenient date. 

The intention, it is stated, is to discuss, in 
a . more intimate way t han was possible at the 
recent national conference, st.eps which might 
be taken by the engineering unions to inform 
their members more fully of existing economic 
circumstances and plans ; to conRider what 
steps are practicable to evolve some training 
for shop stewards, and to accelerate the for­
m ation of joint production committees, as 
well as to suggest means for improving the 
quality of service which some of those com­
mittees are at present rendering. It is also 
proposed that the conference should discuss 
industrial " bottlenecks" and shortages, and 
restrictive trade union and managerial practices. 

This conference, the T.U.C. says, is the first 
of a series which it is proposed should take 
place between representatives of its general 
council and the unions concerned in the manu­
facturing industries. In addition, the general 
council h as recently circularised all the orga­
nisations associated with the T.U.C., suggest­
ing that they should affiliate to the British 
Institute of Management in order to parti­
cipate in the work of the Institute, and t o receive 
its services. 

Control of Engagement 
Following consultation with the 

National Joint Advisory Council, the Minister 
of Labour has decided to extend the operation 
of the Control of Engagement Order, 1947, 
from January 1, 1949-when it would have 
expired- to January I, 1950. This extension 
is effected by the Control of Engagement 
(Amendment) Order, 1948, which was made on 
December l st, and which comes into operation 
on December 15th. 

The Control of Engagement Orders require 
engagements for employment to be made, 
with certain exceptions, through local offices 
of the Ministry of Labour or through approved 
employment agencies. 

The Supervisor's Point of View 
At a recent meetiJlg in London of the 

National Institute of Industrial Psychology, 
t hree short papers were presented dealing 
with the " Supervisor 's P oint of View. '' All 
of them emphasised the importance of every 
individual knowing the why and wherefore 
of his particular job in relation to the organi­
sation as a whole, for which he was working. 

One of the papers, contributed by Mr. 
Nye, of S. Smith and Sons (England}, Ltd., 
stressed the view that whenever a new p olicy 
was formuJated, wise and ez:ilightened manage­
ments would call together the heads of depart-

. . 

ments, or in a small organisation, the foremen, 
and would tell them what they were going to 
do, why they wanted it done, and h ow they 
wanted it done. F ollowing that, the foreman 
who was properly trained and recognised his 
responsibility, both to his management and 
to the men under him, would pass t he infor­
mation on to the section-leaders or charge­
hands when detailing the work out. Thus, 
Mr. N ye claimed, every m an on the b ench or 
machine could have intimate knowledge of 
what he was doing and why he was doing it. 
The foreman, Mr. N ye said, through proper 
direction from his manager, became a leader 
- a man whose abilities enabled him to orga­
nise and direct-instead of being simply a 
" man with a big stick ." 

Changes in Wage Rates 
Changes in rates of wages in the 

United Kingdom, which were reported to the 
Ministry of Lab our as taking effect during the 
month of October, resulted in an aggregate 
increase of approximately £496,000 a week in 
the wages of 2,150,000 workpeoplel, and in a 
decrease of about £15,000 a week in the wages 
of 110,000 workpeople . 

The principal increase reported in October 
was that which was made in the engineering 
industries as a result of the agreement reached 
at the end of September. By this agreement, 
the national bonus paid to men was increased 
by 5s. a week, with proportionate increases 
for apprentices, youths and b oys, and for women 
engaged on work n orma.lly done by men. Other 
women engaged in the engineering industries 
received an increase in bonus of 4s. a weekJ 
with proportionate increases ·for girls. In 
addition, the basic weeklv rates of skilled crafts-

• 
m en, which in any district were below 66s., 
and of unskilled m en, which in any district 
were below 51s., were r aised to those amounts. 
In the shipbuilding and ship-repairing industry 
there was an increase in b onus of 5s. a week 
for men, with consequential increases for other 
workers. The decreases during October 
occurred in those industries where there are 
arrangements by which wages fluctuate in 
accordance with m ovements in t he index of 
retail prices. Details of all the ch anges are 
given in the M inistry of Labour Gazette, which 
states that in the ten months, J anuary to 
October, 1948, the changes which have been 
made in wage rates have resulted in an aggre­
gate weekly increase of £1,724,000 for 7,084,000 
workpeople. At the end of October, the 
index figure of rates of wages of all workers 
was 107, a figure which is b a.c;ed on 194 7 == 100. 

F or t he first time in several months, no 
changes in hours of labour were reported to 
the Ministry as having come into effect in 
October. 

Trade Union Membership 
Statistics relating to the membership 

of trade unions in the United Kingdom in 
1947 have been published recently. They 
show that at the end of last year the total 
m embership, including members of overseas 
branches, was 9,114,000, which indicates a 
3 · 9 per cent increase compared with the end of 
1946. The total number of unions known t o 
have been in existence at the end of 1947 was 
730, including twenty-four unions having their 
headquarters in Northern Ireland. During the 
year, thirteen unions, which bad an aggregate 
membership of 2000 at the end of 1946, were 
dissolved, and twenty-three unions, which 
had an aggregate membership of 450,000, 
ceased to exist as separate organisations in 
consequence of amalgamations with other 
unions. During 194 7 nine new unions were 
formed, with an aggregate membership of 
approximately 416,000. The group of unions 
classified by the Ministry of Lab our as '' Road, 
Dock, &c., Transport and Genera] Lab our," 
which had 2,203,080 members, was the largest, 
while the " Metals, Machines, Conveyances, &c .• '' 
group, with 1,636,54:0 members, came second. 

, 
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French Engineering News 
(From our French Oorrupondent) 

An alternator sta.tor weighing 100 tons has 
arrived at Comines from Belfort on a. forty­
eight-wheel t railer, drawn by two tractors. 
It is being installed in the new Comines elec­
tric plant, which will comprise four modern 
turbo-alternators. In the earlier Comines plant 
7 50 grams of coal were required to produce 
1kW, but in the new plant only 500 grams are 
expected to be used for each unit generated. 

* * * 
The S.N.C.F. has now equipped twelve 

" 230K '' locomot.ives to haul trains nmning 
on rubber tyres between Paris and Strasbourg. 
Aloong modifications made are equipment for 
burning fuel oil, modification in distribution 
to cylinders, and improvement in the greasing 
system, and the fitting of electric lighting. 
The tenders have been modified to take 10,500 
litres of fuel oil. The trains weigh a total of 
310 tons and run at a maximum speed of 120kro 
per hour. The Paris-Strasbourg run (503km) 
takes 5 hours 50 minutes during which 4500 
litres of fuel oil and 40 cubic metres of water 
are consumed. 

* * * 
French non-ferrous metal production shows 

considerable fluctuation since the beginning 
of the year, mainly due to shortage of foreign 
currency with which to purchase ore. Copper, 
for example, has steadily declined from 1803 
tons in April, 1948, to 1683 tons in May, 
1423 tons in June, 1115 tons in July, and 894 
tons in August. Lead dropped from 6567 
tons in J a.nua.ry to 2840 tons in July but 
picked up again to 5888 tons in August. Zinc 
has remained fairly constant, being 5404 tons 
in J anuary, rising to 6605 tons in May, and 
falling to 5423 tons in August. Aluminium 
production alone has risen from 4685 tons in 
January to 9610 tons in July and 8613 tons in 
August. 

* * * 
The Fives Ljlle Company has just launched 

the Roppenheim railway bridge over the 
Rhine. The operation involved the installation 
of a. 90m span, which, together with its acces­
sories, weighed 1200 tons. It was completed 
in two days. Among other bridges recently 
constructed by the company are the Ea.uplet 
viaduct, over the Seine, which has a section 
weighing 1200 tons, and the Manoir bridge, 
also over the Seine. 

* * * 
Improvement and development of washing 

installations in the N ord and Pas-de.Ca.lais 
mines will permit 420,000 tons of coal, which 
without washing would · be useless, to be 
recovered each year. Present installations are 
insufficient in capacity and are badly adapted 
to the type of coal handled. Existing plants 
can treat about 5000 t ons an hour; while 
installations in pits can deal with 2000 ~ons 
an hour. Extraction amounts to about 150,000 
tons daily, of which 36,000 tons are hand­
sorted and 114,000 tons pass through washing 
installations. W ithin the next ten or twelve 
years, total washing capacity will be raised to 
9500 tons an hour. 

* * * The miners' strike has gradually worked 
itself out and miners who started work recently 
have made such efforts that output per man 
in the N ord and P as de Calais basin has reached 
hitherto unatta.ined levels. This increase in 
output by coalface miners has partly compen­
sated for the reduced manpower. La.ck of 
fuel is still causing concern, particularly in 
the textile industry, where conditions are 
precarious, and short time is being worked. 
Stocks have been exhausted in many industries 
and thermal generating plants in t·he N ord 
department, whose stocks average ten days' 
supply, have to be supplied as a. priority. 
Another complicating factor is that Belgian 
coal imported is less than had been envisaged, 
due to currency deficiencies. Finally, the 
strike of inland waterway workers, which 
continues, will probably have a bad effect on 
the transportation of fuel. . · · · 
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Notes and 

Rail and Road 
BruTISH RAII.WAYS, ScoTTISH REGION.- Tbe 

Railway Execut ive announces that the maintenance 
and repair of carriages and wagons in the Scottish 
Region, which has hitherto been the responsibility 
of the mechanical and electrical engineer, has now 
been transferred to a new department. This 
department is lmown as the Carriage and Wagon 
Department and is under the charge of Mr. E. A. 
Milne, who has been appointed Carriage and Wagon 
Engineer, Scottish Region . Mr. Milne's headquar· 
ters are at Cowlairs Works, Glasgow, N. 

NIGERIA RA.ILWAYS.-A written reply by the 
Colonial Secretary says that the re-laying of the 
Zania-Kano section of the Nigerian Railways 
with 60 lb rails has already been begun. About 
90 miles of track are involved, and delivery of 
materials has been promised at a rate which 
should permit the re-laying of 4 miles of track 
a. month. The reply also states that t h irty-four 
heavy locomotives, fourteen of which were built 
in Canada, have been supplied to the Nigerian 
Railways since January, 1946. In addit ion, 
fifty-two locomotives of a similar type are now on 
order in this country. 

Air and Water 
THE LasT OF THE SArrJNG LIFEBOATS.- The 

last of the sailing lifeboats in the fleet of the Royal 
National Lifeboat Institution has now ended her 
career . She is the " William Ca.ntrell Ashley," 
built in 1907, and for the last forty-one years has 
been stationed at New Quay, on the coast of Car­
diganshire. Her place is to be taken by the " St. 
Albans," a boat of the 35ft 6in Liverpool type, 
weighing 81 tons, with two 18 h.p. engines and a 
speed of just over 7 knots. She is a gift to the 
institution from the people of St. Albans, who, in 
1945, raised a special fund to celebrate the silver 
jubilee of the St. Albans Branch of the institution. 

NAVIGATION THROUGH THE AGES.-An exhibition 
depicting navigation through the ages is to be 
opened on December 17th, at the Royal Geo­
graphical Society's Rooms, 1, Kensington Gore, 
London, S.W.7, by H .R.H. The Duke of Edin­
burgh. It is being arranged by the Institute of 
Navigation and the Royal Geographical Society, 
and will remain open until January 20th. Meetings 
of the Institute of Navigation during the exhibition 
will be held on December 17th, at 4.30 p.m., when 
Sir R obert Watson.Watt, F .R.S., will lecture on 
" Radio and P osition," on Monday, December 
20~h, at 8.15 p.m., when a lecture on " The Navi­
gator's Story" will be given by Professor E. G. R. 
Taylor and Professor W. M. Smart, and on Monday, 
January lOth, at 5.30 p.m., when three films on 
" Radio Systems " will be shown. 

MisreUanea 
THE LATE MR. G. BELL.- We note, with regret, 

the death of Mr. George Bell, managing director 
of the Ironsides Lubricants, Ltd., Liverpool, which 
occurred at his home at Wallasey, on November 
29th. Mr. Bell, who was seventy years of age, 
was also a director of Graham Firth Steel Products, 
Ltd., Walsall. 

THE LATE MR. A. E. SPRINGER.-We have 
learned, with regret, of the death of Mr. A. E. 
Springer, which occurred on November 28th, after 
a short illness. For the last twenty-four years, 
Mr. Springer had been superintendent of general 
outside contracts in the London area for Johnson 
and Phillips, Ltd. He joined the staff of the John­
son and Phillips contract department in 1911. 

ELECTRICAL SEOTION OF THE BUILDING CENTRE. 
- The new Electrical Section of the Building Centre 
at 9, Conduit Street, London, W.l, was formally 
opened yesterday by Mr. J. E ccles, chairman 
of the council of the Electrical Development Asso. 
ciation. At this electrical exhibition, architects, 
builders and all concerned with housing design 
and domestic installations, will be able to study 
electrical developments and obtain expert infor­
mation, as in pre-war days. 

D UNSTON POWER STATION.-An unusual impro­
visation has been carried out by engineers of the 
British Electricity Authority to make good part 
of the electricity shortage in North-East England 
caused by the breakdown of a second 50,000·kW 
turbo-alternator in the Dunston power station. 
There are four 50,000-kW turbo-alternators at 
Dunston all of the same type and manufacture. A 
few weeks ago the alternator of the No. 3 set broke 
down and was sent away for repair. Shortly after ­
wards a fault occurred in the No. 2 set, and on this 
occasion the turbine was affected. The engineers 
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Memoranda 
therefore transferred the sound alternator of the 
No. 2 set to the sound turbine of the No. 3 set. The 
stator of the alternator m oved weighs approximately 
110 tons, and this had to be lifted from its 
bed and shifted along the station to the No. 3 set, 
where the erection problem involved aligning 
the two sections of two separate generating sets. 
In consequence of the breakdowns, the North­
Eastern Electricity Board have issued a grave 
warning to a ll electricity consumers in their area 
to effect strict economies in order to avoid serious 
load shedding. The area of the Board extends from 
Berwick in the north to Harrogate, York and 
Scarborough in the south, and covers 5864 square 
miles. 

" BRITAIN GoEs AHEAD " Exa JBITION.- The last 
of a series of economic exhibitions at Charing Cross 
Underground Station was opened by Lord La.tham, 
chairman of London Transport ~xecutive, on 
November 24th. It is entitled " Britain Goes 
Ahead," and its aim is to demonstrate how 
supremacy in industrial and scientific invention 
can support the call for increased productivity. 
In a variety of ways, the exhibition illustrates what 
is being done to put Britain in the forefront of 
industrial and scientific development. 

FLUORESCENT LIGHTING IN " BERMES IV."­
Illumination in the main saloon of the Handley 
Page " Hermes IV " aircraft is provided by twenty­
four Ma.zda 20W " warm-white" fluorescent lamps, 
arranged in a continuous row along the ceiling 
centre. The lamp-holders and auxiliary gear are 
mounted on the back of the ·reflector, which there­
fore constitutes a cover-plate. Extraction grills 
have been pierced in this cover plate to form part 
of the air-conditioning system. For emergency 
purposes tungsten filament lighting has also been 
incorporated in the circuit. The complete lighting 
installation for this aircraft was destgned by the 
British Thomson-Houston Company, Ltd., who also 
supplied the equipment. 

BRITISH STEEL FoUNDERS AssooiA.TION .-On 
Wednesday, December 1st, the British Steel Foun­
ders Association held a dinner at the May Fair 
Hotel, London. Mr. F. A. Martin, the Chairman of 
the Association, presided. In replying to the Toast 
of " British Industry," proposed by Mr. Martin, 
Sir Frederick Bain referred to the introduction of 
the Iron and Steel Bill as a " criminal act." H e 
considered that if the measure went through it 
would be a disaster to this country and every working 
man in the industry. About the work of the Anglo­
America.n Council on Productivity be remarked that 
the Americans were surprised to find that labour 
and management in t h is country were th inking alike 
on so many subjects and were so friendly. They were 
rapidly becoming disillusioned. They had thought 
us decadent but were becoming increasingly 
impressed with the amount that had been done in 
this country since the war. They were convinced 
that the tempo of much here was as high as in 
their own country, the difference lying only in 
the amount of power available per head. Finally, 
Sir Frederick remarked that if we were to maintain 
a high rate of exports we must recover our old 
skill of being the best sellers in t he world. Two 
further toasts, '' The Art and Science of Steel 
Founding," and " Our Guests," were proposed by 
the Master Cutlers and Mr. T. H. Snmmerson 
respectively, and Mr. Frank R owe and Sir John 
Duncanson replied. 

Contracts 
VIOKERS-AB.MBTRONGS, Ltd., announces the receipt 

of an order from the British Tanker Company, Ltd. , 
of London , for a 28,000-ton deadweight tanker to 
be constructed at the Barrow·in·Furness ship­
yard. The vessel will be powered by single-screw, 
double reduction-geared turbines, and will be 
610ft long. It will be constructed with ten sets of 
triple cargo tanks. 

THE NORTH BRITISH LOCOMOTivE COMPANY, 
Ltd., in association with the General Electric 
Company, Ltd., a.s supplier of the electrical equip­
ment, has received an order for eight 625 h.p . 
diesel-electric shunting locomotives for the Ceylon 
Government Railway. The locomotives have single 
cabs and are carried on two four-wheel bogies, 
with all motors on axles. Maximum tractive effort 
is 35,000 lb at up to 4 m.p.h. The power unit 
consists of a Paxman " 12 R.P.H." turbo·charged 
diesel engine, driving main and auxiliary genera­
tors. The locomotives are designed principally 
for operating in the Colombo goods yard, but may 
also be required to work on the Kolonnawa branch 
line. They are to be capable of working continu­
ously for six days without refuelling. 

• 
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Forthcoming Engagements 
Secrerories of ImUtution8, Societies, &:o., duirou" of 

having notiou of meetings iMerted in thia column, are 
requut«l to note that, i n order to make aure of their inaerUon, 
the neousar-y information should reach thia office on, or 
before, th& morning of the Monday of the week preceding 
th& meetings. In all cases the TIME and PLACE at which 
the muting is to be held should be clearly stated. 

Association of Supervising Electrical Engineers 
T o-day, Dec. 10th.-CBEWE BRANcH: Crewe Arms H otel 

C "Rf' . " ESC ' rewe. e r1gerat10n, . . . Rump. 7 p .m. 
llfon., Dec. 13th.-8.E. LoNDON BRANCH : Technical 

College, Lewisham, " Voltage Control by Means of 
Transformers with On-Load Ratio-Changes," H . 
Walmsley, 8 p .m. 

Tues., Dec. 14th.-S.W. LONDON BRANCH : Compton 
Hall, Compton Road, Wimbledon, " Fluorescent 
Lighting," K. R. Gibbons, 7.30 p .m. 

W ed. , D ec. 15th.-BRISTOL BRANCH : Gra.nd H otel 
Bristol , " The General Perspective of Electronics To: 
day," J . Jackson, 7 p .m. KENT BRANCH: Royal 
Star H otel, Maidstone, "Automatic Telephony," 
R. D. Barber, 7.39 p.m. 

Derby Society of Engineers 
Mon., Dec. 20th.-School of Arts, Green Lane Derby 

" R efrigeration," H . R . Dewman, 7. 15 p .m. ' ' 

Diesel Engine Users Association 
Thurs. , D ec. 16th.-Caxton H all, Westminster S.W.1 

" Report on H eavy-Oil Engine Working Costs, 194~ 
47," 2.30 p .m . 

ruuminating Engineering Society 
Tues. , Dec. 14th.-Lighting Service Bureau, 2, Savoy 

Hill, W.C.2, "The Gas Arc- A New Light Sour ce,' ' 
J. N. Aldington, 6 p .m. 

Institute of British Foundrymen 
To-day, Dec. 10th.-LmcoLN SECTION : Tech. College, 

Lincoln. "New Grades of Cast Iron and Their 
Applications," A. B . Everest, 7.15 p .m. MIDDLES· 
BROUOH BRANCH : Cleveland Scientific and Technical 
Institute, Corporation R oad, Middlesbrough. " Prob· 
lems of Contraction a.nd Distortion in Iron Castings," 
E. Longden. 7.30 p .m . W. WALES SECTION: 
Nevills' Canteen, LJanelly. " Gates a.nd Risers," 
F ilm. 7 p .m. 

Sat., Dec. llth.-BRISTOL BRANCH : Grand Hotel, 
Broad Street, Bristol. " Light Alloy Founding," 
E . Ra.ybould. 3 p .m. E. MIDLANDS BRANCH : 
School of Arts a.nd Crafts, Green Lane, Derby. " Some 
Solved a.nd Unsolved Problems in the Meta.llurgy of 
Black H eart Malleable,' ' Dr. Schwartz. 6 p .m.- ­
l,.ANOASHmE BRANCH : Engineers' Club, Albert Square, 
Manchester. " Some Aspects of t he Joint Advisory 
Committee Report on Conditions in Ironfoundries," 
J . W . Gardom. 3 p.m. NEWCASTLE BRANCH : 
Neville Hall, Westga.te Road, Newcastle-upon-Tyne. 
"Core-Making," J. Gilbert. 6 p .m. ScoTTISH 
BRANCH : Royal Tech. College, Glasgow. " Man­
ga.n~se Bronze Propellers," F . J . Tector. 3 p .m . 

Mon. , Dec. 13th.-SHEI'FI.ELD BRANCR : Royal Victoria. 
Hotel, Sheffield. " Nodular Cast Irons-Their Pro­
duction a.nd Properties," H . Morrogh and J . W. Grant. 
7.30 p.m. 

Wed. , Dec. 15th.-BmMINGHAM BRANCH, STUDENTs' 
SECTION : British Restaurant, Grosvenor Street, Bir­
mingham, Debate, 6. 30 p.m. 

f!'r i., Dec. 17th.- LONDON BRANCH : Cafe Royal, W.1, 
Annual Dinner and Dance, 7 p.m. 

Sat., D ec. 18th.- W. RIDING O.ll' YORKS BRANCH : Tech. 
College, Bradford, "Some Aspects of the Joint Advi ­
sory Committee Report on Conditions in I ronfoun­
dries," J. W. Gardom, 6.30 p.m. BURNLEY SEC· 
TION: Mechanics Institute, Manchester Road, Burn­
ley, "Some Thoughts on tho Laboratory," D. Flaming, 
6.15 p .m. 

Institute of Marine Engineers 
'l. 'ttes., Dec. 14th.-85, Minories, E.C.3. " Latest Deve­

lopments in Reversible P ropellers," L . C. Burrill. 
5.30 p.m. 

Thurs., D ec. 16th.-Munici:p,u.l Tech. College, H ull, 
" Diesel-E ngined Trawlers, ' A. C. H ardy, 7.30 p.m. 

Institute of Metals 
M on., Dec. 13th.-Institution of Engineers and Ship· 

builders in Scotla.nd, 39, Elmbank Crescent, Glasgow. 
" The Uses of Non-Ferrous Metals for Aircraft," 
G. Meikle. 6.30 p .m. 

Thurs. , Dec. 16th.-SHEFFIELD LocAL SECTION: Grand 
Hotel, Sheffield, " The Electrometallurgy of Silver," 
L. B. Hunt, 6.30 p .m. 

Institute of Navigation 
Fri., Dec. 17th.-Royal Geographical Society, 1, Ken­

sington Gore, S.W.7, "Radio and P osition," Sir 
R ober t Watson-\Vatt, 5 p .m. 

.Mon., Dec. 20th.-Royal Geographical Society, 1, Ken · 
sington Gore, S.W.7, " The Navigator 's Story," E . 
G. R. Taylor and W. l\1. Smart, 8.15 p .m. 

Institute of Road Transport Engineers 
ThurR., Dec. 16th.-Royal Society of Arts, John Ada.m 

Street, \V.C.2, " The Development of the Gas Turbine 
for R oad Transport," J. H odge, 6.30 p .m. 

Institute of Transport 
To-day, Dec. 10th.-NoRTHERN SECTION: Royal Turks 

H ead H otel, Newcastle-upon-Tyne. " Transport 
Education," J . Lamb. 7 p .m. BRISTOL GRADUATE 
AND STUt>ENT SoCIETY: Office of the Regional Trans­
port Commissioner, Bristol. "Staff Relationships," 
G. S. Rider. 6.15 p .m . 

Tuu. , Dec. 14th.-ScoTTISH SECTION : Corporation 
Transport Offices, Glasgow. " London Transport," 
J. G. Shaw Scott. 6 .P.m. YoRKSHIRE SECTION: 
Great Northern Stat10n B;otel, Leeds. " L.M.R. 
Modernised Traffic Control Organisation," A. F orester 
Fielding. 6.30 p.m. 

Wed., Dec. 15th.-WESTERN SECTION : The University, 
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Bristol, " A Code for Management," W . B. D . Brown, 
7 p .m. 

Thurs., D ec. 16th.- BmMTNOllAM GRADUATE AND ST\J· 
DENT SociETY : I mperial Hotel, Temple Street, Bir· 
mingham, "The Trade Union in R elation to Trans· 
port," F. E. Bell, 7 p.m. S.W. SECTION: Oldwa.y 
Mansion, Paignton, Shor t Papers by J. A. Stevenson, 
G. Frankis, and G. L. Brook, 7 p .m. 

Fri. , Dec. 17th.-NOTTINOHAM GRADUATE AND STUDENT 
SociETY : City Transport Officer, Nottingham, Open 
Night and Film Display, 7 p .m. 

Institute of Welding 
W cd. , Dec. 15th.-N. LONDON BRANcH : Tech. College, 

East H am, Open Discussion on Welding Methods, 
7.30 p .m. 

Institution of Chemical Engineers 
'l.'ues. , Dec. 14th.-Geological Society, Burlington House, 

Piccadilly, W.l. " Deposits on the External H eating 
Surfaces of Water Tube Boilers," H . E . Crossley. 
5.30 p.m. 

Institution of Civil Engineers 
Tues., Dec. 14th.-Great Geor~e Street, Westminster, 

S.W. l. " The Design of Reinforced Concrete' Piles, 
with Special R eference to the Reinforcement," B. F . 
Sa.urin. 5.30 p .m . NEWOASTLE·Ul'ON·TYNE AND 
DISTRICT AssociATION STUDENTS' SECTION : N . of 
England Institute of Mining and Mechanical Engineers, 
Westgate Road , Newca.stle-upon-Tyne, " Design of 
Concrete Mixes," A. G. Preston, 6.15 p .m. 

Fri., Dec. 17eh.-YORKSHmE AssociATION: Great 
Northern Station H otel, Leeds, " The Construction of 
a Pre-stressed Reinforced Concrete Bridge," A. J. A. 
Roseveare, 7 p.m. 

Tues,. Dec. 2lst.-Great George Street, Westminster, 
S. \'V. l , Inaugural Unwin Lecture, Oscar Faber 
r:. 30 ' o. p.m. 

Institution of Electrical Engineers 
To-day, D ec. 10th.-N.E . STUDENTS' SECTION: K ing's 

College, Newcastle-upon-Tyne. Technical Film Show. 
7 p .m. 

Mon. , D ec. 13th.-N.E. CENTRE: Neville Hall, Westgate 
Road, Newcastle-upon-Tyne. " The Lightning Pro· 
tection of High-Voltage Transmission and Distribu­
t ion Systems," H . M. Lacey. 6.15 p .m . LONDON 
STUDENTS' SECTION: Savoy Place, Victoria. Embank­
ment, W.C. 2. " The Fundamental Principles of the 
Sale of E lectricity to Consumers," F . Gra.nt. 7 p .m . 

Tues. , Dec. 14th.- RADIO SECTION: Savoy Place, Vic­
toria Embankment, W.C.2. Discussion on " V.H .F . 
Mobile Radio-Telephone Services," opened by D . H . 
H ughes. 5.30 p .m . N. MIDLAND CENTRE: York­
shire E lectricity Board, 1, Whiteha.ll Road, Leeds, 1. 
" E lectrical Aspects of Overhead Travelling Cra.nes," 
G. V. Sa.dler. 6.30 p .m. 

W ed., Dec. l5th.-SooTTISH CENTRE: H eriot-Watt 
College, Edinburgh, " Application of Electricity to 
Horticulture," C. A. Cameron-Brown and E . W . 
Golding, 7 p.m. 

Mon. , D ec. 20th.- N.E. CENTRE RADIO AND MEASURE· 
~tENTS GROUI': K ing's College, Newcastle-upon-Tyn3, 
" Three-Dimensional Cathode Tube Display," E . 
Parker a.nd P . R. Walla.ce, 6.15 p .m. 

'l.'ues., D ec. 2lst.-ScoTTL~H CENTRE : Royal Tech. 
College, George Street , Glasgow, " The Design of 
Contactors with R egard to Their Indust rial Applica­
tion," Bernard Feltbauer, 7 p.m. 

Institution of Engineering Inspection 
Tues., Dec. 2lst.-LEEDS BRANOI{: H otel Metropole, 

King's Street, Leeds, "Noise and Vibration in Machi­
nery," W. G. Tuplin, 7.30 p .m. 

Institution of Engineers and Shipbuilders in Scotland 
Tues., Dec. 14th.-39, Elmbank Crescent, Glasgow. 

"Water Turbine Machinery," A. A. Fulton. 6.30 p.m. 
Institution of Locomotive Engineers 

Wed., Dec. 15th.-Institution of Mechanical Engineers, 
Storey 's Gate, St. James's Park, S. \i\'. 1, " Forty Years 
of Automatic Train Control, " A. W. J. Dymond, 
5.30 p .m. 

Institution of Mechanical Engineers 
To-day, D ec. l Oth.-Storey's Gate, St. J a.mes's Park, 

S.W. l. " F luid Flow Through Granular Beds," Dis­
cussion based on papers by H . E. Rose a.nd A. M. 
A. Rizk. 6 p .m. 

Tues., Dec. 14th.-AUTOMOBILE DIVISION : Storey's 
Gate, St. J ames's Park, S. \V. l. " Lubrication of 
Engines," A. T. Wilford. 6 p .m. 

Thurs., Dec. 16th.-AUTOlltOBILE DIVISION, GRADUATES 
SECTION : Storey's Gate, St. J a.mes's Park, S. W. 1, 
Technical Film Exhibition, 6.30 p.m. 

l?ri., Dec. 17th.-Storey's Gate, St. James's Park, S.W. l, 
"Cinematography in Engineering," H . A. V. Bulleid, 
6 p.m. 

Sat. , D ec. 18th.- N.E. BRANOR, GRADUATES' SECTION : 
Newcastle and Gateshead Gas Company, Grainger 
Street, Newca.stle-upon-Tyne, Film, " Atomic Phy­
. , ') 30 SICS, ~. p .. m 

Institution of Mining and Metallurgy 
'1.1hurs., Dec. 16th.-Geologica.l Society, Burlington 

House, \ 'V. l , Special General Meeting, 5 p .m., "Notes 
on t he Treati;nent of Pyrites Cinders at the Plant of the 
Pyrites Co., Inc. , Wilmington, Delaware," R. C. 
Trumbull, W. H ardiek, and E . G. Lawford, 5.15 p.m. 

Institution of Production Engineers 
To-day, Dec. 10th.-E. CouNTIES SECTION : Britann ia 

Works, Colchester. "Material Handling," H . M . 
ICing. 7.30 /.m. CoVENTRY SECTION: Geisha. 
Cafe, Hertfor Street, Coventry. "New Development 
in Centreless Grinding," A. Scrivener. 7 p .m. 

Mon. , Deo. 13th.-HAI.mAX SECTION : White Swan 
H otel, H alifax. " Production a.nd Inspection of 
Gears," J . Milwa.in. 7 p .m. 

Tues. , D ec. 14lh.- BmMINOHAM GRADUATE SECTION : 
James Watt Memorial Institute, Great Charles Street , 
Birmingham. " Air-Operated Fixtures," N . P. Watts. 
7 p .m. 
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W ed., Deo. 15th.- LIVERPOOL SECTION: Radiant House, 
Bold Street, Liverpool, " Manufacture and Applica­
tion of Sintered Carbides," H. E ckersley, 7. 15 p.m. 
--BIRMINGHAM SECTION: James \.Yatt Memoria l 
I nstitute, Great Charles Street, Birmingham, " Costing 
as a.n Aid to Management," H . H . Norcross, 7 p.m. 

Thurs., Dec. 16th.-GLa.soow SecTION : I nstitution of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, C.2, "Furniture Production, " R. 
E. H arrlson, 7.30 p .m. 

l!'ri., Dec. 17th.- N.E. GRADUATE SECTION : Neville H all, 
Westgate Road, Newcastle-upon-Tyae, F ilm Evening, 
6.30 p.m. 

Mon., Dec. 20th.- H At.tFAX GRADUATE SECTION : Tech. 
College, H alifax, " The Manufacture of Plant Used in 
the Production of Town's Gas," W. Raistr ick, 7 p .m. 

Junior Institution of Engineers 
To-day, Dec. l Oth.-Roya.l Society of Arts, John Ada.m 

Stree~. Adelphi, W .C.2. Presidential Address, Sir 
Noel Ash bridge, "New Developments in Broadcasting," 
6.30 p .m . 

Mon., Dec. 13th.-SHE.Il'FIELD AND DISTRICT SECTION: 
Metallurgical Club, West Street, Sheffield. " Machi­
nery for Motor Driven High-Speed \Va.r Vessels," 
E . Scott. 7 p .m . 

Fri., Dec. 17eh.-39, Victoria. Street, S. \V.1, " Fuel 
Efficiency as Applied to H eating and Domestic Boi. 
lers," B. H . Shoard, " The E fficient Operat ions of 
Indust rial Boiler Plants," John Gayfer, 6. 30 p .m. 

North-East Coast Institution of Engineers and Shipbuilders 
To-day, Dec. 10th.-Literary and Philosophical Society's 

Lecture Theatre, Newcastle-upon-Tyne. " British 
Marine Gas Turbines," T. W . F . Brown. 6.15 p .m. 

Royal Aeronautical Society 
Thurs. , D zc. 16th.-Institution of Civil Engineers, Great 

George Street, S. W. l , " Presen t Thoughts on the Use 
of Powered Flying Controls in Aircraft," D . J. Lyon11, 
6 p .m. 

Royal Society of Arts 
W eel., Dec. 15th.-J ohn Ad am Street, Adelphi, W.C. 2, 

" Industrial Design and the Engineer ing Industria~:~," 
M. H artland Thomas, 2.30 p.m. 
Sheet and Strip Metal Users' Technical Association 

To-day, D6{;. l Oth.-Waldorf H otel, Aldwych, W.C.2. 
Annual General Meeting and Winter Conference. 

Society of Engineers 
Fri., Dec. 17th.- 17, Victoria. Street, S.W. l, Film, 

" Pressure Die-Cas~ing," 6.30 p.m. 
Stephenson Locomotive Society 

Sat., Dec. 1lth.- N.E. AREA : Methodist Church H all, 
Ridley Place, Newcastle-upon-Tyne. " A Railcar 
Miscella.ny," N. G. Robson. 2.30p.m. N .W. AREA : 
Geographical Society's Rooms, Manchester. " Steam 
Rail Motors," G. Clifford. 6. 15 p .m . 

Personal and Business 
MR. B. J . T.uts, M .I .Mech .E ., ha.s been appointed 

general manager o f J . Brockhouse and Co., L td. 

MR. GEORGE ARCHER and Mr. L . K . Brindley 
have been appointed direct ors of the Mond Nickel 
Company, L t d . 

MR. M. R . H ADDOCK has been a ppointed an 
assistant secretary of t he D ocks and Inland W ater­
ways Execu t ive. 

MR. G. E. MoYSEN has b een appointed advertising 
manager of Elliott Brothers (London ), Ltd., and 
Swift and Swallow, L td. 

DR. B. J. LLOYD-EV;6-NS has been appointed to t he 
K enned y Chair of Mechanical Engineering, tenable 
at University College, L ondon . 

S. WoLF AND Co., Ltd., announces t hat it has 
a cquired additional factory space at A ct on , L ondon, 
W.2, for the further development of its range of 
port able electric tools. 

THE RoYAL SoCIETY announces t he appointmen t 
of Professor D . Brunt a s Physica l Secretary in 
succession to Sir Alfred E gerton , who has com ­
pleted ten years in that office. 

BoULTON P AUL AIRCRAFT, L t d ., has opened a 
Lond on office at Kinnaird H ouse, 1, Pall Mall East, 
S.W .l (telephon e, Whitehall 9261). Air Vice­
Marshal L . M. Iles is t he company's L on don repre­
sentative. 

B. AND S. M ASSEY, L td ., s tates that its L ondon 
agent, Mr. G. M . Tumbull, ha.s changed his address 
to 131, Victoria Street, S.W .l (telephone, Victoria. 
7971 ; telegraphic a.ddress, " Dredgeable, Sowest, 
L ondon "). 

ScoPHONY, Ltd., has a c quired the a ssets and 
under takings of J ohn L ogie Baird, Ltd., television 
manufacturers, and its associated company, W . 
Andrew Bryce and Co., Ltd. Mr. J . Buchanan, 
managing director of the two companies, h as joined 
th e b oard of Scophony, L td . 

T uBE l NVESTJ\IENTS, L td., announces the forma­
tion of a new company, TI Aluminium, Ltd., to 
co-ordinate the a dministrative, technical, research 
and marketing resources of the group's aluminium 
division. The division includes R eynolds Light 
Alloys, L t d ., R eynolds R olling Mills, L td., and t he 
South Wales Aluminium Company, Ltd. The h ead 
o ffices of the n ew company will be at Redfe rn R oad, 
T yseley, Birmingh&m. 

• 
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