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A Seven-Day ournal. 
The R.A.F. Display. 

.o~ ~atw·day, June. 26th, probably a quarter of u 
m1llion people countmg those outside the aerodrome 
as well as those who passed the turnstiles-received 
at H endon an impressive indication of the manner in 
which and the extent to which Great Britain's re­
a rmament programme, so far as the air is concerned 
is forging ahead. While a nwnber of the ite~ 
included in the display had been rendered familiar 
by previous performances, the m ass flight of 250 
aerophmes of all kinds, from heavy bombers to light 
figh~ing scouts, w~s some~hing new and created very 
obv10usly a deep unpress10n on all who saw it. The 
~achines ta.king part in the mass flight began to get 
u:t~ format1~m near Northampton and with perfect 
t unmg and m a lmost perfect alignment passed like 
a cloud across the aerodrome and then dispersed. To 
g~t such a group of widely differing aircraft into the 
au· and to keep them together for half-an-how- or so 
in close .flying formation was to give a demonstration 
not only of skilful pilotage and command in the air 
but of remarkably efficient ground organisation. I n 
addition to the machines in the mass flight some two 
hundred others t ook part in the display. Nevertheless 
the total represented just a little over one-quarter 
of the number of aircraft now available for the 
?efenco of these islands. The fact that the display 
1tsel.f and the rehearsals which preceded it dw-ing the 
earlier days of the week were carried through with 
only three very minor mishaps demonstrates that 
urgent a lthough the expansion of the Air Force may 
be t he training of the pilots and the ground staff is 
being maintained at a high level of thoroughness and 
is not being sacrificed merely for the sake of piling 
up numbers. 

Battersea Power Station Extension. 

ON Thursday, J une 24th, the Minister of Trans­
port, speaking in the House of Commons, outlined 
the present position with regard to the application of 
the London P ower Company, Ltd., to the Electricity 
Commissioners for consent to begin the erection of 
the second half of the Battersea power station and 
the installation of a 100,000-kW generating set. In 
his reply, Dr. Bw-gin stated that the London County 
Council and other Councils concerned had been 
afforded an opportunity to make representations, 
a_nd that they had notified the Electricity Commis­
siOners that they did not offer any objection, provided 
that the consent was made subject to certain con­
ditions for the avoidance of nuisance, which had 
already been applied in relation to the first par t of 
the station. The report of the Government Chemists 
Committee, Dr. Burgin said, had expressed satis­
~action as to the efficacy of the gas-washing plant 
~tailed in the station, and it would shor tly be pub­
lished as a Command P aper . The Minister of H ealth 
and the First Commissioner of Works concurred 
with him that, subject to the conditions referred to, 
there was no objection to the proposed extension, and 
he was informing the Electricity Commissioners 
accordingly. In reply to a further question as to 
whether the Ministry of Transport had consulted the 
Defence Departments about the danger of having so 
much power centralised in the centre of L ondon, 
PB:r~icu.larly in time of war, Dr. Burgin stated that the 
Minister for the Co-ordination of Defence had been 
consulted, and had agreed to the extension proposed. 

The Swanley Railway Collision. 
l T is with deep • egret that we have to record a 

::;orious collision on the K ent lino of tho Southern 
Railway on Sunday evening, at 11.20 p.m., at 
~wanley. The official statement issued on Monday by 
the Southern Railway Company states that the 
accident was caused by the 8.17 p.m. steam train 
from Margate to Victoria nmning into a siding at 
, wanley, where it coJlided with two empty coaches. 

According to witnesses, the train passed through the 
station a~ between 50 and 60 m.p.h., and shortly after 
crashed mto the empty coaches in the siding and 
telescoped them. The engine became embedded in 
the high bank of the siding and was smashed and the 
tender crushed. The two first coaches of the train 
~ere telescoped and splintered. The train was carry­
mg about 300 persons, and the casualties so far are 
four dead and about fifteen seriously injured. A pre­
liminary inquiry into the cause of the collision was 
begun at Swanley on Monday, when Southern Rail­
~ay and Ministry of Transport officials spent some 
tune at the scene of the accident. It is announced 
that the Ministry of Transport inquiry will be opened 
to-day, Friday, at the Charing Cross Station Hotel and 
conducted by Lieut.-Colonel A. H. L. Mount, the 
Chief Inspecting Officer of Railways. The accident 
occurred clear of the main line and little delay to 
passengers was caused. Those travelling on the train 
involved in the accident were taken to their destina­
tions by means of an emergency bus service, which 
was run from Swanley to Bickley, from which station 
a sp ecial elect ric train to Holborn was run. 

The Indian Railway Report. 
I N a Jow·nal note of October 3rd, 1936, we referred 

to the appointment of an Indian State Railway 
Enquiry Committee under the chairmanship of Sir 
Ralph Wedgwood, who was assisted by Mr. W. A. 
Stanier and Mr. Forbes ; Mr. L. H . Kirkness, of the 
Indian Railway Board, and Mr. B. M. Strouts acting 
as secretaries. The Committee's report was issued in 
Simla on Monday morning, J une 28th. According to 
the cabled swnmaries which have been published in 
this country, the Committee rejects the idea of large 
amalgamations. It further urges the need for an 
adequate depreciation fund, and stresses the import­
ance of building up a general reserve fund, which 
may serve as an equalisation fund. T he report gives 
a broad and detailed survey of the finance and 
statistics of the Indian State-owned railways since 
1924, and the conclusion drawn is that the results ate 
better than those of other comparable railway 
systems. With regard to workshops, it is recom ­
mended by the Committee that there should be a 
better standard of supervision, and that the t raining 
should be by a European supervisory staff. As 
regards traffic, a general acceleration of all trains is 
recommended. The relation of rail and road t raffic is 
reviewed and the suggestion is put forward that rail­
ways should interest themselves in road transport 
schemes. With regard to the future, the opinion of 
the Committee is that railways, after charging for 
depreciation. are not likely over a period of years to 
earn more than will meet interest charges. They 
should no longer be looked upon as a means of pro­
ducing revenue for the relief of general taxation. 

Society of British Aircraft Constructors. 
THE F lying Display and E xhibition of the Society 

of British Aircraft Constructors was held at Hatfield 
Aerodrome on Monday and Tuesday last, J une 28th 
and 29th. This year marks the Society's twenty­
first anniversary, and on this occasion the display 
was held on two successive days. On Monday 
the aerodrome was open to the guests for the inspec­
tion of aircraft and the Static Exhibition of engines, 
parts, materials, and accessories. Some 5000 visitors 
and guests attended the display, which was followed 
in the evening by a banquet at Grosvenor H ouse, 
Park-lane, at which about 800 members and guests 
were present. T he flying display was held at the 
aerodrome on Tuesday, when the visitors, represent­
ing about fifty countries, were shown the flying 
qualities of the latest British civil and military types 
of aircraft. Among the many interesting aircraft 
were shown several new types of service trainer aero­
planes which are capable of high speeds and afford 
an improved means of training pilots under service 
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conditions. The de Havilland " Albatross," which 
is to be used for experimental Transatlantic flights, 
showed its excellent flying qualities, both at high 
speed and for landing and slow flying. A H awker 
" H art " biplane demonstrated the new Rotol auto­
matically controlled constant-speed variable pitch air­
screw. T his machine, fitted with a Mercury engine 
and the Rotol airscrew, took off from the aerodrome 
in between four and five seconds from the time it 
started to move, and climbed at an extremely steep 
angle. A new type of single-seat fighter monoplane, 
the Vickers " Venom," demonstrated extraordinary 
response to the flying controls, the pilot showing the 
ability of the machine to execute quick turns and rolls . 

The "Coronation Scot's" Trial Run. 
ON Tuesday, June 29th, the new L.M.S. Railway 

streamlined train, the " Coronation Scot," which 
was described in our issue of June 4th, made a trial 
run from London to Crewe and back again. The 
train left Euston at 10.50 a.m., with the company's 
representatives and guests, and we had the pleasure 
of accompanying the train, which consisted of eight 
coaches, or one less than the train which will bflgin 
the regular service of July 5th. The train weighed 
263 tons, as against 297 tons for the service train. 
The outward journey was made in 2 h. 9t min., 
5 · 25 min. under the scheduled time ; but just after 
leaving Whitmore on the downhill run into Crewe 
a top speed of 114 miles per how· was recorded, thus 
beating the record of 113 m.p.h. held by the L . and 
N.E.R. On the return journey the train was 15 min. 
ahead of the scheduled time, and the average speed 
was 80 miles per how-, whilst just before Wolverton 
an average speed of l OO miles per hour was recorded. 
At Tamworth the train was 3 min. ahead of time, 
and this gain was increased to 5j min. at Nuneaton, 
the gain b eing added to as the journey continued, the 
158 miles being covered in one minute under two 
hours. The train was driven by Mr. Tom Clark, of 
Crewe, who, it may be recalled, was in charge of the 
special experimental train on the London to Glasgow 
run in 1936. We hope to be in a position to give ful l 
details of the run in our next issue. 

The Battersea Park Collision. 

SHORTLY after eight o'clock on the morning of 
April 2nd an electric passenger train from Coulsdon 
came into violent collision with the rear of a train 
from London Bridge which was waiting near Battersea 
Park Junction on the Central Section of the Southern 
Railway. Both trains were proceeding towards 
Victoria. As a result of the collision nine passengers 
and the guard of the London Bridge train lost their 
lives. Lieut.-Colonel A. H. L. Mount's report on the 
circumstances of the accident, issued on Monday of 
this week, fixes r esponsibility for the accident upon 
the signalman at Battersea Park Junction Box. As 
a result of an error on this man's pl\rt the Coulsdon 
train was wrongly admitted into the section occupied 
by the Londo~ Bridge train. He was a relief signal­
man on duty m the Battersea box for the first time 
on the morning of the accident. To rectify an irregu­
larity of working he unsealed his Sykes instmments 
and manipulated the equipment in a manner which 
led to a breakdown of block working. I t is to be 
noted that the company's instructions p ermit signal­
men to break the seals of their instruments in special 
circu mstances, namely in the event of failure of the 
special cancelling apparatus. Colonel Mount how­
ever finds that in the circumstances which led to the 
Battersea accident " this action was both unusual 
and unnecessary and certainly should not have been 
taken by an experienced signalman. " Immediately 
after the accident the company replaced the seals, 
which could be cut with a knife, by padlocks with the 
result that no one except a skilled lineman can now 
open the instruments . 
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I. EXPLORINO AVENUE OF DISTRIBUTION. 

MARKET research signifies a mode of inquiry 
which endeavours to discover the buyers of 

saleable merchandise, a nd t he extent of their require­
ments. In thil> general sense, market research must 
havo boon known in tho earli est days of trading. 
The Phoonician. morchttnt had a nose for business 
making Ion~ voyages Lo extend his market. Th~ 
purpose o f his advontut·e was profit. There is, 
mdeed, a view of history which interprets its main 
outlines as boing influenced wholly by the urges of 
commerce. The Crusades, for example, a re regarded 
as E"nterprises to op0n up trading routes with the East. 
The voyage of Columbus was an attempt to find an 
unhampered trade route to India. British colonial 
policy, in the days of" John Company," was directed 
towards commercial development. I n the last 
century it used to be saicl that " trade follows the 
flag." 

There are some indications that British merchants 
and manufacturers at the bel!inning of t he nineteenth 
centtu·y bol!an in a tentative and systematic way to 
study their markets. By the end o f the century it 
was evident that any ma nufacturer who wished to 
prosp~r ~ust havo some kind of marketing policy, 
eve~ tf 1t w<'rC' a policy of merci less competition, 
selhng the cheapest goods in the dearest market, 
and charging, as railwaymen said, " a ll th~ traffic 
would hear." 

This twCintioth <·<'nLury has seen the clovelopment of 
a new implement of salesmanship- the power of the 
a.dvorti~emE~~t medium to reach and influence buyers 
otherwtsC' dtfficult or oxpensivo to contact. Those 
interested in the profits and technique of advertising 
began to organise th<'msolves some twenty-five years 
ago. When the latC' Thomas R ussell established the 
Incorporated .'ociety o f Advertisement Consultants 
in ~ 911 he <lee la red that Lhe formulation of a selling 
p~hcy. wus the most important principle in any dis­
tnbuttve system. It was at about that time the term 
·· market research " began to he ust>d to describe the 
~quiries necessary to formulate a selling policy. 
Smce then certain broad principles that govern 
ma rket research have come to light. 

T o-day, market research is as systematically pur­
sued as is production research. Production research 
seeks for the one best way of making something; 
market research for the one best way of selling it. 
I n ma ny now enterprises it is bette1· to start from the 
market end , fu:lk ing what the consumer needs a nd 
then finding the best, or at IE>ast a profitable, way to 
supply the neNL 

PRINCIPLES OF MARKET RESEARCH. 

. Ma rket research as an aid to selling any product 
m volves the systema tic observation , collection, 
arrangement, and study of a ll the relevant facts, 
figures, c~~ses, eff~cts, c!rcumstances, contingencies, 
and conchtJOns whwh ex1st, or a rc likely to exist, in 
the field of distribuLion. The scope of the inquiry 
is governed by t·wo considerations :-( 1) The disposal 
of the actual or potential output o f an existing plant, 
or (2) the production of a new or modified com­
modity which consumers want in quantities which 
they can absorb. 

F rom the world-trade point of view, a good deal of 
the time of the 1933 Monetary and Economic Confer ­
ence, in its committee work, was directed towards 
the study o f these problems. The discussion on the 
production and distribution of tin illustrated this. 

Systematic market research includes such aims as-
( a) tudying the possibility of introducing a new 

or improved product, and the methods of estab­
lishing a demand for it. 

(b) Testing a now method of selling or marketing 
and comparing its results with older methods. 

(c) Investigating the possibilities of widening 
the market for existing products or services. 

(d) S<'eking to ascortttin the reasons or causes for 
arrested or declining sales. 

When a proposal is made to institute a market 
i~vestigation in a field which had not been systema­
tiCally explored, tt common objection by the manu­
facturer is, " Our business is unique and peculiar. 
It is all right for tho soap boiler to find out how much 
soap is used or wasted per person per day, and what 
grades of soaps nro favoured, and for what reasons. 
But we make soap-boiling plant, a nd 75 per cent. of 
the soap boilers are al ready our customers. Let them 
do the research. If they can sell more soap per capita 
they will automatically buy more plant." 

This kind of objection is not valid. No business is 
so unique ~r ~o peculiar that it will not change its 
methods wtthm the next ten years. No established 
demand or regula r channel of distribution is so estab­
lished that it will not fluctuate, and if left alone will 
decline. It is conceivable in the case of soap that 
some unexpected discovery in the medical field might 
trace the cause of some common disorder to the use 
of some soap ingredient, calling for a,n entirely new 

production method. A few years ago a large soap 
firm allied itself with a maker of disinfectants. The 
chemical s taff worked out a plan for producing a soap 
which would havo thC' properties of the disinfectant. 
They produced samples which were t ested from many 
angles. Tho ex tons ions of plant needed were p la nned. 
The advertising department prepa.red a campaign ; 
but that soap was never put on the market. The sales 
research department found that it was unacceptal;le 
in colour and odour. The whole plan was re ferred 
back to tho experts. If and when they solve the 
problem, an entirely now market for a specia.l soap 
will be developed, and an entirely new factory needed 
for its ptoduction. In a word, in answer to the 
hypothetical soap plant engineer 's objection, the 
markets and soiling policies of hi~ soap-boiling cus­
tomers a re of vital intere t to him. 

)JETRODS OF 1\LUtKET INVESTIGATION. 

Nor is it t rue that the general methods of market 
research cannot be applied to peculiar cases. The 
three mttin mothods of investigation are appl icable to 
every selling problem. One can either take a snap­
shot of consumers ; make a cross section of a loca lised 
market ; or bui I cl up a compos ite picture of the whole 
body of consumers. 

A snapshot mu.l>t h<' taken under normal conditions 
a nd cttch trade has its O\vn ascertainable norm. If 
a snapshot he taken under abnormal conditions, t he 
necessary ~~llowtmccs, plus or minus, can be made 
with regarcl to any inferences arising. An outlet for 
quite a numhC'r of minor C'ngincering product s is the 
ironmonger 's shop. There arc some 7000 of these in 
Great Britain. Tlw av<>rago number of householders 
per shop is asc~<·rtainable. The circumstances of the 
normal ironmongor cnn he defined. A hundred or so 
of such traders can he listed. ales records will show 
their average distribution power . A new project 
can be presented to them and their reactions analysed. 
Thus some approximate measure of the potential 
demand can be determined in advance. Such a case 
arose recently in the matter of a device which might 
have been of service to plumbers. It was time-saving 
and foolproof. Investigation showed that the plumber 
could not mako any additional profit by using the 
device, and the project was abandoned. 

An instrument of market investigation is the 
" sample." The stunple of tho hundred ironmongers 
just described would have been systematic and 
selective. Usually a sample is " random," as when 
names are taken by chance from a tntde d irectory. 
Thero is an ascertainable number of samples which is 
representative of general conditions, and statistical 
formulre a t·e avtti lttb lo to show when the number of 
samples taken if:l largo enough for valid conclusions. 
The statistical methods necessary for conducting 
such a n inquiry wore fully described in a series of 
four articles in TH!!: ENOINEER in December, 1932. 
When it is desirable to start ab initio, random sampling 
is recommended. When something is known already, 
the results of selective sampling can bo added to 
what is already known . A manufacturer's own lis t of 
buyers is a sample of his market. It may not be a 
representative sample. It may have merely grown 
up from the efforts of a g roup of t ravellers who have 
picked out t he plums, and have not been over ­
energetic in gleaning t he last s traw. An examination 
of internal sales records for a series of years will bring 
such circumstances to light. 

A test of a new proposition on a selection of existing 
customers in comparison with a test of a list from a 
directory would show to what degree the customer list 
was truly representative. Incidentally, if a test o f 
a new proposition brings negative results, the now 
proposition ncod not at once be condemned. A 
new test should ho instituted from a n entirely opposite 
angle. For oxamplo, in tho plumbing proposition 
mentioned in a preceding paragraph, a fter it was 
found that the device was of no advantage to the 
actunJ tradesman, it was also found that it would have 
been inacceptablo to a moro or less small market of 
amateurs who dabble in wiping joints. 

A great deal about an actual or potential market 
can be discovered without external investigation in 
the open field. There is a mass of usable facts 
embalmed in Government Blue Books, in annual 
publications, in the study of travellers' reports, and 
m sundry trade and technical publications. For 
instance, one can infer from an analysis of the 
" Directory and Buyers' Guide," issued by THE 
ENGINEER, that there is an active market for machine 
tools, which is the largest section of the Directory. 
Help can be had from newspaper cutting agencies 
and from various organisations who report on the 
tenders wanted and contracts placed. Travellers' 
r?ports, when studied by a sympathetic and imagina­
tive person, wilt often yield valuable indications of 
fresh selling opportunities. 

As an example of a pending project which, when 
carried out, will open up an entirely new mar ket for 
a wide ra,nge of engineering products, may be men-
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tioned the evern Bridge and barrage schemes, 
which have been under investigation for a whole 
decade. A lengthy Government report is available, 
from which a far-sighted sales manager can make 
some useful deductions. The project, when accom­
plished, certainly will change the economic conditions 
of an area bounded by Bristol, Stroud, Gloucester, 
and Chepstow, and will affect the whole of any 
navigation of th<' , evern which may be made avail­
able. H oro t he sal<'s m anager's problem is one o f 
exercising foresight. 

An example o f an entirely modern problem is that 
of the t•·eatmont of, and the possible purification o f the 
waste waters from sugar beet factories. This is a n 
example of a t<'chnical problem ; of finding what the 
user needs and endeavouring to supply the need. 
Another pending change of many details of factory 
equipment a rises out of the recent studies designed 
to decrease tho volume of noise. 

STUDY OF INTERNAL RECORDS. 

Valuablo infor·mation can be obtained from tho 
study of internal office records. Sales per region, per 
month, per department, per article, or per salesman 
can be analysed and tiDes of least resistance discovered. 
In ono such investigation or example, considerable 
differences were found as between the North and the 
South of E ngland, and these differences were traced 
to t he fact that in the South the domestic operation 
known as spring-cleaning commenced about one 
month earlier than in the North, and thus accelerated 
by a week or so the dema nd for a certain kind of 
equipment. 

The me thod of using the questionnaire to elicit 
market information has been described as a n invention 
of the devil and an inspiration of much perjury. 
Without doubt, not every reply to a. set of questions 
is reliable, bttt the law of averages holds good. The 
unwitting li e is balanced by the scrupulous truth. 
An ali-Europe questionnaire conducted on behalf of 
a firm interested in a transport accessory brought to 
light many contradictions, but an analysis of the 
whole set of answers and an attempted synthesis 
enabled a map to be flagged w hich took on a reason­
able pattern to indicate potentia l demand. 

A questionnaire should begin by assembling every 
possible and impossible question concerning the 
market, but by elimination, selection, and combina­
tion, the.number of questions actually sent out must 
be reduced to a reasonable quantity. Seven is the 
advisable number when writing to strangers, but 
questionnaires addressed to a .firm's agents or to 
people who may be especially interested can contain 
up to twenty separate queries. A questionnaire is a 
gauge dipped into a barrel from which calculations 
can be mado rather than an attempt to take an actua l 
measurement. Taking a questionnaire is a process 
o f sampling, and the size of the sample has to be con­
s idered. A sampl e need not be large. Oral questions 
once addt·esscd individually to some thirty members 
of a s taff showed that most of the members of the 
staff had no clear understanding of the purposes of 
the fi rm's chiof p roduct in re lation to the market. 
H ero the methods of recruiting and training the staff 
were faulty. 

Tho market research depar tment can make studies 
of pooplos, localities, and occupations-the trinity 
of folk, place, a nd work- with the effects of sex a nd 
age ratios, education, thrift, and other habits. Thus 
in regard to the market for any article connected with 
the preparation o f food, from a gas cooker to a frying 
pan, thete are notable differences between, say, York­
shire and Lancashire. The potential market for 
gadgets for motor cars can be proved from the 
Ministry of Transport's figures to be fairly equally 
diffused in all but four counties in England. In 
\Vales a nd in • 'cot land generally, the demand as 
deduced from the motor licensing statistics, is too 
s mall to justify any g roat amount of selling effort. 
It is, of course, because of this diffused demand that 
the centre of the motor car trade is somewhere about 
the centre of the map. P opulation figures are of con­
~iderable value in overhauling a sales policy. For 
mstance, ha! f tho population of England is concen­
trated within a circle 80 miles from Leeds. A fact 
like thif:l has a bear ing on distribution policies and the 
establishing of distributing depots. 

Whon an ongincoring product is ma.inly sold to the 
consumer through agents or dealers, the number of 
existing and potential outlets, and the attitude of 
dealers can be determined. Many firms do not influ­
ence all possible outlets. They allow their travellers 
to pick and chooso. The sales office has but little 
knowledge of what Lhe ideal sales volume place by 
place should be. To help hero there is an elaborate 
piece of recording machinery. It needs a large room 
to house it, and by moans of moving frames, hangers, 
and flags it can show at a g lance both the general and 
the particular conditions in any p a rt of a market. 
For actual quantitative sales records, two established 
card-punching systems a re available. As an instance 
of .their actual use in regard to an engineering enter­
prtse, one of these systems is used by the Birming­
~am Corporation gas department. A gas mains 
tnspect~r can telephone from any part of the city, 
and while he holds the line a clerk can manipulate a 
series of buttons and report on the average consump­
tion of gas in any district, street, or even in any house. 

Some subsidiary studies of use in market research 
converge on geographical studies- the transit zone, 
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for instance, in the terms of hours' travel. R ates of 
distribution and consumption and the time lags 
between ordering and actual sales can be determined. 
Seasonal fluctuation can a lso be recorded , and normal 
t imes of maximum activity during t he year. There 
a re broad relationship between t he habits of domestic 
consumers and manufacturing processes. The habit 
of buying underwear in t he spring, for example, is 
the crest of a regular wave which can be traced back 
from the time the sheep are sheared on the other side 
of the world. If, as at present, tho whole fashion in 
underwear is changing, now machiner y will need t o 
be installed at some point in the whole chain of pro­
duction, processing, and finishing. It is not beyond 
the capacity of a market researcher to map out t he 
whole process in a way that wi ll indicate some 
ultimate development which will affect the engineerin g 
equipment needed . 

TEN DENCIES \VatCH SHAPE THE F UTURE. 

Professor Dw·kheim's philosophy views the prf'scnt 
as the moment when the whole of the past meets the 
whole of tho future. If, therefore, by some process of 
analysis we can discern t hose events of the past which 
have brought about the present situation, we should 
be able to discern a lso those tendencies which will 
shape the future. Attcmpting such nn analysis, we 
can observe the emergence of two dii!tinct types of 
economic organisation- thHt ·which is finding expres­
sion in the United 'tatcs of Americn and that which 
is being applied, admitt<'clly wit h enormous difficulty, 
m Soviet R ussia. \\'e should inv<'stigate the poten­
tialities of both with impartiality. Both systems 
represent attempts at rNtdjustment of di t1·ibution 
(i.e., sales) methods. They a re d<'stinccl to impinge 
upon each other, and it is conceivable that Brita in's 
opportunity will be found in combining the most 
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acceptable elements of both- a combinat ion of pro­
duction efficiency and distribution service. Tlw 
future will need nf>arly all the things that a re being 
p roduced to-day- the tradit-ional skill of our crafts­
men ; the technical ability of our engineers ; and the 
developed acwnen of sales directors. There is enough 
accwnulatcd knowledge, e~qwriC'nce, and in~enu ity 
available to solve most current and fut ure p roblems. 
"'~hat is a bsent is a wi ll ingness to abandon precon­
ceived ideas, initiative to make experiments, to look 
out into new directions for sales opportunities which 
have never been found before, to leave off leaving the 
future to chance-in a word, to depend more and more 
for increased sales upon market re ea rch in the fullest 
sense of the words. 

Market research in t he sense of anticipating needs 
is not a new mode of inquiry. 'What is new is t he idea 
of planning for co-ordination , so that the cond itions 
to bring about a statC' o f equil ibrium between pro­
duction and consumption can be approximately 
determined. Then, when the data are examined, a 
compromiRe can be ~ff<'ctecl betwc<'n t he different 
standards of efficiency demanded by producer and 
consume1·. 

Assuming, in an ideal way, tht•re exists an engineer­
ing firm producing every kind of C'ngineering product, 
the basic principle in marketing their whole line 
would be to consider the mnrkct in the different 
aspects of past, present, and potential purchasing 
capacity. It is useful in a broad way to take this 
view and look first of nil at the geographical factors. 
Can eYery part of <.'very market be conveniently 
reached t\nd influenced by a combination of advertis­
ing and pel'Sonal soil ing, and, further, if a n order is 
booked can t he goods be conveniently transported 
and received by the buyer at a ny distance in service­
able shape? 

(To be continued.) 
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passage through the boiler surface .is in t his instance 
considered as taking place accordmg t o the curves 
given in Fig. 1 · these t emperature curves are based 
on actua l test r~sults, but are somewhat idealised for 
t lw purpose of this investigation. As Fig. 1 shows, the 
gas t emperature curves a re es~ablished for four 
d ifferent load condit ions; t hat ts, for one-quarter, 
one-half, three-quarters, and full load, respectively. 
The temperature zones into which the ~uperheaters 
to be investigated are assumed to be Inserted are 
designated as A, B , and C and correspond to gas 
temperatures of 21 0 deg. Fah., 1850 deg. F ah., and 
1610 deg. Fah. at full load respectively. Actually, 
pre ent-day superheaters are a n rule not ex-po cd to 
gas temperatures of substantia lly more than l 50-
1900 deg. F ah. at t he superheat<.'r gas inlet , hut it is 
not unlikely t hat in connection with very high steam 
t emperatures of 1000 deg. Fah. and more the super ­
heater posit ion will ultimately have to be n<lv~nced 
into gas tempera ture of 2000 deg. ~ah . a.nd_ htgher. 
The zones A, B, and C correspond m thiS Instance 
respectively to 0 p er cent. , 10 per cent., and 17 · 7 per 
cen t. boiler surface placed ahead of the superheat er , 
not counting any water wall sw·face in the furnace. 
As regards zone A, it is assumed t ha t no direct heat 
transfer by radiation takes place between super ­
heater and furnace ; the superheater is t herefore 
considered as shielded from a ll furnace radiation. 
This assumption is of course, pW'ely arb itrary, but, 
any error introduced by it will have no fundamental 
influence upon the final result of this investigation­
a point to be discussed below. 

The Analysis of Superheater Problems. 

I n Fig. 2 is given the variu.tion in gas temperature 
with the load for various points of the gas passage 
through the boiler surface. ln this cha r t the curve 
0 per cent ., corresponding to zone A in F ig. l , is 
identical with the furnace exit temperature. These 
temperature curves are better adapted to use in con­
nection with superheater analysis than those of Fig. 1. 
Although not required for the purpo~e of this inve~ti ­
gation temperature curves for vanous large boiler 
surfac~ p ercentages (up to lOO per cent. ) are included 
in F ig. 2, and it is of interest to note that the charact er 
of these curves changes considC'rably in a region 
between 70 per cent. and 100 per cent. boiler surface. 

By D. W. ItUDORFF, Dipl. Ing. 
THE INFLUENCE OF SUPERHEAT E R POSITION ~'ITHIN 

THE B oiLER SURFACE 'VPON T HE SURFACE 

OWING to the steady increase in steam pressures and 
t emperatures employed in the presen t-day power 

plant, the superheater has become a major component 
of the modern steam boiler ; for t his reason t he 
design of the superheater is often of decisive influence 
upon the design of t he entire boiler unit. As regards 
its action a a heat exchanging apparatus, the develop­
ment of the superheater, like that of t he boiler proper, 
has taken place along a lmost entirely empirica l lines. 
Even to-day attempts to study the operating 
characteristics of the boiler by analysing t hem on the 
basis of the operating characteristics of a heat 
exchanger are rather rare, • and this in spite of t he fact 
that fairly satisfactory data and theories relating to 
radiant heat absorption in the furnace a nd to radiant 
and convection heat t ransfer in tube bundles a re 
now available. I t is therefore not surprising t hat the 
a nalytical treatment of the superheater has likewise 
been neglected. The problems both of high steam 
tempera ture and of constant steam temperature­
constant, t hat is, over the operating range of t he 
boiler- are to-day more important than ever, a nd a 
genera l theoretical t reatment of the various factors 
influencing design and operating characteristics of 
the superheater appears to be badly wanting, particu­
larly since the development of the superheater ha 
now reached a stage where t heoretical analysis is 
essential to further progress. I t would be beyond the 
scope of these notes to a ttempt a n exhaustive expose 
of the var ious theoretical aspects relative to the heat 
exchanger action of the superheater, but an attempt 
can at least be made to indicate the principal lines 
along which the establ ishment of a t heory of the 
operation of the superheater in the boiler- that is, a 
theory of the operation of a heat exchanger within 
another heat exchanger- might fruitfu lly proceed . 

In order to avoid complexity of t reatment the 
theoretical investiga t ion of t he heat exchanger 
characteristics of the boiler propor is here omitted 
and in its place a given boiler performance some­
what simplified for t he sake of greater clarity-is made 
the basis of the t heoretical t reatment of the super­
heater. 

For an investigation of the superheater surface 
requirements and also of the superheater character­
istics as influenced by the position chosen for the 
superheater within the boiler (excluding the case of 
the radiant superheater), both the a mount of flue 
gas passing through the superheater per unit of time 
and the temperature of the flue gas entering the 
superheater coil must be known over the load range 
considered. Obviously, the final steam temperature 
and the pressure an d moi ture content of t he satu­
rated steam , as well as the steam quantity passing 
through the superhea ter pC'r unit of t ime, must also 
be specified. 

In this instance tho investigation is based on a 
boiler (the k ind of boiler is qujte immaterial in t his 
connection , since design problems are not treated 

• A remarkable but now out-dat~d attempt is contamed in 
C. H . Roszak et l\J . V~ron, "Nouvelles (>tudes sur lo Chaleur," 
Paris, I 929. 

here) of a normal evaporation of 200,000 lb. of steam 
per hour and of a n operating range from 50,000-
200,000 lb. of steam p er hour a t 450 lb. por square 
inch absolute pressure and 800 deg. Fah. steam 
temperature at t he superheater outlet at normal load. 
To simplify matters the ratio of pounds of flue gas 
per p ound of steam generated is assumed to remain 
at a constant value of l · 25 over t he operating range. 
In order to reduce further the number of variables, 
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F OR A GIYEN UJ>ERHEATER 

The first problem to be cons idered is .t~1at o~ t~e 
influence exerted by the superheater pos1t10n wtthm 
the boiler surface upon the surface requirements of 
the superheater for a specified superheat er d';ltY. 
The rela tion between superheater surface reqwred 
and thermal duty is conta ined in the general heat 
exchanger formula 

F = Q 
k . td 

where F is the required gas-touched superhea ter 
fer 
per 

surface in square feet, k is the overa ll heat tra.ns 
coefficient from flue gas to steam in B.Th.U. 
square foot gas-touched surface p er hour per degr ee 

ID· 

nd 
ur 

Fahrenheit temperatw·e difference, td the mean te 
perature difference between flue gas and st eam, a 
Q t he theoretical amount of heat in B.Th.U. p er ho 
to be supplied t o the st eam. 

For the determination of ta the gas t emperat ures 
wn. 

let 
ra­
ns­
er . 
lso 
th­
er-

at superheater inlet and out let m ust be kno 
With t he inlet gas temperature given, the out 
temperatw·e is found by computing the gas tempe 
ture drop corresponding to the amount of heat tra 
{erred p er pound of flue gas to the superheat 
Since steam inlet and out let temperature are a 
known, it is easy enough to compute td as the logari 
mic mean temperature difference for either count 
flow or parallel flow between flue gas and steam . 

With regard t o the determination of the heat tra llS· 
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the a sumption is m ade that the gas flow through the 
superheat er in the various positions considered takes 
place at right angles with the superheater coil a nd 
at the rate of 2500 lb. of flue gas per hour per square 
foot of gas flow area within the superheater , and it is 
also assumed t hat the flow conditions through the 
superheater coil are identical irresp ective of the 
superheater position. 

The t emperature drop of the flue gases on their 

fer cot•fficient k, this coefficient can be taken as the 
composite of a convection and of a radiation com­
ponent. The convection component for a given coil 
arrangement is in the main a function of the mass 
velocity of the gas and to a lesser degree a function 
of the composition of the flue gas and of its tempera­
ture. In contrast the radiation component is inde­
pendent of the mass velocity and varies among 
other factors with the composition of the flue gaH 
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and with its temperature. Since both gas t empera­
ture and gas flow change with the load, it is necessary 
to determine the change of k with the load for each 
superheater position. uch values of k can either 
be taken from empirical data showing the Yariation 
of k with the mass velocity and with the gas tem­
perature for the given superheater coil arrangement, 
or they can be computed by the use of the well­
known formulro for convection and radiant heat 
transfer in tube bundles: In Fig. 3 the values of k 
used in this investigation are given as function of the 
load for the temperature zones A, B, and C. 

Fig. 5 gives the surface requirements found for the 
case investigated. As this chart shows, the surface 
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requirements for counterflow and parallel flow approxi­
mate to each other with decreasing amounts of boiler 
surface interposed between furnace and superheater ; 
that is, with increasing gas temperature. This tend­
ency is due to the fact that with increasing margin 
between gas and steam temperature, the difference 
between the values of let for parallel and for counter­
flow decreases. Vice versa, the smaller this margin 
between gas temperature and steam temperature, the 
greater is the difference bet\veen t4 for parallel and for 
counterflow. Fig. 6 is another representatio.n of the 
surfa~e requirements for the two kinds of flow arrange­
ment. In the upper part of this chart the specific 
surface requirements of each of the two flow arrange­
ments are assumed to be unity for the temperature 
zone A ; and it can be seen that the curve represent­
ing the specific surface requirements for the case of 
parallel flow is considerably steeper than that for the 
case of counterftow. This chart is based on the pre­
vailing gas temperatures at the superheater inlet 
instead of upon the percentage of boiler surface placed 
in front of the superheater. This is done in order to 
bring out more clearly the dependence of the super­
heater surface requirements upon the gas tempera­
ture at the superheater gas entrance. In the lower 
part of Fig. 6 arc shown the variations in the mag­
nitude of the ratio R of the specific surface require­
ments for parallel and counterflow, and this graph 
of R shows convincingly that with decreasing gas 
temperature the counterflow arrangement becomes 
increasingly more preferable. In the region of high 
gas t emperature, the magnitude of R is hardly suffi­
cient to. make the choice of counterflow preferable, 
since in this arrangement--in contrast with the parallel 
flow arrangement--the tubes carrying high tempera­
ture steam· are placed in the zone of highest gas 
temperature, and are thereby subject to most severe 
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ferable to make the superheater surface 13 per cent. 
larger and to use a. parallel flow coil of inex-pensive 
mild steel tubing instead of a counterflow coil built 
of much more expensive special alloy tubing. The 
choice between counterflow and parallel flow is 
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therefore largely a question of mmunum surface 
cost, if capital cost a lone is considered, but this 
choice can also be influenced by consideration of 
superheat s tability, which latter depends both on 
flow arrangement and superheater position. 
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The choicE' betweE'n parallel flow and counter­
flow also depends on the final steam tempE'rature 
required for a given flue gas temperature in the 
superheater inlet zone at normal load. This inter­
relation between final s team temperature and gas 
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punishment. This fact wouJc.l in many cases call for temperature is shown in Fig. 4 for both flow arrange­
the use of a higher and disproportionally more e1.-pen - ments. Here it can be seen how the specific super­
sive grade of heat-resisting steel than is required for heater requirements- computed for conditions simila r 
the parallel flow coil. The preferableness of counter- to those on which the preceding investigation is 
flow must therefore be ruled out in such cases. Thus, based-increase with both increasing superheated 
taking, for instance, the case of 1800 deg. Fah. gas steam temperature required and for a given gas inlet 
temperature at the superheater entrance, for which temperature. Considering the family of curves for 
Fig. 6 shows a ratio of R = 1 · 13, it will appear pre- parallel flow, these show a pronounced tendency to 
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increase in steepness as higher steam temperatures 
are required. Likewise the curves for counterflow 
show the same tendency, but for each of the steam 
temperatures for which these curves are established, 
the curve for parallel :flow shows a relatively greater 
steepness than that corresponding to counterflow. 
Also, below certain gas temperatures (the minimum 
gas temperature depending on the :final steam tern- • 
perature required), parallel flow ceases to be applicable 
at all s ince the gas exit t emperature at the super· 
heater outlet begins to approach the steam t em ­
perature prevailing in the high-temperature part of 
the superheater coil, which part, in the case of pa.rallel 
flow, is situated in the zone of lowest gas tempera­
~ure in the superheater. This tendency increases 
rapidly with increasing s team temperature r equired. 
Due to this fact, superheaters for 900-1100 deg. Fah., 
and more, will in most cases have to be designed for 
counterftow. 

THE INFLUENCE OF SUPERHEATER POSITION UPON • 
THE SUPERHEATER CHARACTERISTIC. 

A study of the influence of superheater position 
within the boiler surface upon the superheater charac­
teristic is highly important from the viewpoint of 
plant economy, s ince decreases in st eam temperature 
at lower than normal load adversely affect plant 
efficiency and also impair returns on the additional 
capital outlay involved in the building of boiler and 
turbine for high operating temperatures. Th~ 
theoretical study of the superheater characteristic· 
is preferably made with the help of the two general 
heat exchanger formulm for counterflow and parallel 
flow respectively. The equation for parallel flow 
reads: 

[ 

- k . F . ( 1 + ! )] 
t ' = t I + q (t - t 1

) 1 - e Q I) I , ( 1 ) 
~ 1 q+q' 1 1 

where 
t1' = t emperature of the saturated s team in deg. 

Fa.h . 
t1' = temperature of the sup erheated s team in 

deg. Fah. 
t 1 = temperature of the flue gas entering the 

superheater in deg. Fah. 
t2 = temperature of the flue gas leaving the 

superheater in deg. Fah. 
q= W, . cp~, where W, = lb. of steam passing tho 

suporheater per hour, and Cp.r = average 
specific heat of the steam. t 

q' = W 9 • Cpg, where W 9= lb. of flue gas passing 
the superheater per hour, a nd Cpg= average 
specific heat of the flue gas. 

The equation for counterflow reads : 

tt'=tl - (tl - tl') .J 
where 

• 

q 
l - ­q' 

f = -----k.F(t-1!..) 
q q Q' 

1- - , .e 
q 

• (2) 

• • (3) 

The application of formula (2) for counterfl.ow 
is preferably made with the help of a chart giving 

values of f in function of Cf., and F · k . A chart of 
q q 

this type is reproduced in Fig. 7. In cases w hero 
such chart is likely to be frequently used, it will be 
found advantageous to design a specia l large-sizo 
chart, since, as equation (3) shows, a quite accurate 
determination off is essential for the achievement of 
satisfactory results. 

It should be m entioned that the two formulre 
( l ) and (2) are, strictly speaking, only applicable 
in the case of heat t ransfer by convection alone, 
but for the purpose of comparative superheater 
analysis their applicat.ion appears quite permissible 
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in spit~ of the fu.ct that heat transfer in the super ­
heater 18 effected by both convection and radiation. 

Fig. 8 shows the superheater characteristics for the 
thr.ee .superheater ~ositions A, B, and C, which charac­
terJStlCS were arrtved at by inserting the various 

. t This average specific heat should be established by taking 
m to account the amount of heo.t required for the evaporation of 
the moisture contained in the ao.turnted steam. 
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values of k, F , q, q', &c., into the formulre (1) and (2). 
As is to be ex-pected, t his ch art shows that the 
stability of the steam t emperature depends largely 
on the superheater position and that the stability 
rapidly decreases with increasing amounts of boiler 
surface interposed between furnace and superheater. 
It also shows that the influence of the flow arrange­
ment between gas and steam upon the stability of 
the steam temperature increases rapidly in the same 
direction. As to the curve 1·epresenting the super­
heater characteristics in the temperature zone C, a 
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A and exposed to furnace radiation . As is to bo 
expected, curve A' shows considerably great er 
stability than the curves A. Since radiant super­
heaters show a rising tendency of t he steam tem­
perature with failing load, one would feel inclined 
to believe that the characteristic A' should at least 
be horizontal if not slightly rising t owards the lower 
load r ange. This would, indeed, be the case if the 
major part of the superheater surface were exposed 
to direct furnace radiation, so that a relatively large 
percentage of the total heat absorbed by the super -

q 
iji = 0•2 
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FIG. 7 

5 

stability is always due to the particular mode of 
boiler operation, a mode which ma:y not be exac~ly 
t ha t which the progressive plant engmeer would WLSh 
to adopt as a standard for future installations. 

RELATI VE SUPERHEATER STABILITY AND T HE 

'OEF:FIClENT OF STABILITY. 

For t he comparison of steam temperature charac­
teristics derived from superheater installations 
operating at d ifferent pressures and temperatures, 
the use of a chart of the type reproduced in Fig. 8 
cannot be recommended, notwithstanding the fact 
that it is very frequently used in this connecti?n. 
A much more satisfactory method of compa.nng 
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superheater characteristics is to reduce them all 
to a common standard of comparison by charting 
the percentage deviations in superheat from norma l 

characteristic of this kind does not appear to be par- heater would be tru,nsferred by direct radiation. But in function of the load. A chart of this type is given 
ticularly desirable if an operating range from one- due to space restrictions, the required superheater in Fig. 9, which is derived from the temperature 
quarter to full load is a regular operating feature, surface can only be accommodated in the available characteristics of Fig. 8. In order to emphasise 
since even in t he case of counterfiow the steam t em- boiler space by composing the superheater elements the desirability of a common standard of this kind 
perature decreases from 800 deg. Fah. at fu ll load to of severa l loops, of which only the front tubes can in cases where the superheaters to be compared 
646 deg. F ah. a t one-quarter load . It must, however, fully " see " t he furnace, while aU subsequent pipes operate at different steam pressures, the t emperature 
be remembered that the theoretical chara-Cteristic are increasingly shielded from direct furnace radia- curve B for counterfiow given in Fig. 9 has been 
established in this analysis does not take account tion. This fact e:\.'l)la.ins why the effect of direct redrawn for an operating pressure of 1200 lb. per 
of changes in C0 2 content with the load. >n numerous furnace radiation does not play a. m ore important square inch abs. (all other curves shown being based 
actual installations the C0 2 content is considerably role in the overall hoat transfer of a. superheater on 450 lb. per square inch a.bs.). This new cur ve B ' 
decreased in t he lower load ra.ngE"s. 'Vith decreased with its front tubes expo ed to furnace radiation. clearly shows t ha t identical steam temperature 
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C02 content as the result of larger excess a ir, the 
ratio R increases, and this results in turn into increased 
superheater absorption, so that the superheater 
characteristics in the lower load range can be con ­
siderably fia.ttor than those sh own in Fig. 8. A 
theoretical analysis of this influence of the C0 2 content 
upon t he steam t emperature will have to t ake into 
account the fact that a change in the C0 2 p ercentage 
reacts upon the values of R , k, and a lso of the gas 
temperature at the superheater entrance. 

The topmost ow-ve A' in Fig. 8 represents the esti­
mat-ed chura.cteristio of a superheater placed in zone 

This statement can easily be verified from the 
results obtained with intertube superheaters placed 
in the first bank of bent-tube boilers. Superheaters 
of this kind as a rule show temperature characteristics 
not materia lly m ore stable than those of superheaters 
completely shielded from furnace radiation. I t is 
therefore not likely that it will be possible to 
m aterially better the characteristics in actual installa­
t ions over the theoretically derived characteristic 
A'. It can be argued that even superheaters p laced 
behind as much as 10 p er cont. boiler surface actually 
show lOO p er cent. sta.h!e characteristics, but such 
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FIGS. 9 AND 10 

characteristics at different pressures are no indication 
of the true superheater performance, but t hat the 
correct method of judging superheater stability is 
to compare the deviations from normal superheat 
incurred over a given load range. 

Another moro general method of de6ning super­
heater stability consists in establishing a. mathe­
matical relationship between the product k . tc1• 

represent ing the absorption rate per square foot of 
gas touched superheater surface per h our, and the 
load. In order to demonstrate this m ethod, tho 
absorption ch aracteristics for the superheater posi-



tions A, B, a nd C are charted in Fig. 8 below the 
tempemt.ure characteristics based upon them. The 
trend of these absorption rates make it apparent 
that. in t he load range considered they lend thc>m­
selves to mathematical interpretation by means 
of a simple power function of the general form 
k. t11=c. L x, where c is a const.ant, L the load, and 
.c a variable, the latter <'quailing tmity in the ca-se 
of constant steam temperature'. Tht> various values 
of x found from the evaluation of each of the three 
absorption curves of Fig. art> charted in Fig. 10 in 
function of the amount of boiler surface p laced ahC'ad 
of the superheater. In this figur<>, x, which could be 
termed the coefficient of supC'rhcat stability, is shown 
to have its relatively lowest value of l · 0 - that is, 
its optimtun value intlic>ating the relatively highest 
stability in the case investigat.cd, for counterflow 
at t he boiler surface percentage 0 per cent. For 
parallel flow in th<> same position, x is slightly h igher 
at l · l. The graph a lso :-Jhow:; thA.t the stability of 
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the parallel flow arrangemen t decrca cs faster with 
increasing boiler surface betweC'n furnace and super­
heatf>r than the stability of thC' counterflow arrange. 
mcnt. 

Fig. U , in which the cocilieient x is cha.r ted in 
function of the gas temperature at the gas mlet of 
t he superheater, affords what is believed to he a 
p tu·ticularly good insight into the relationship between 
supt>rheater s tability and gas temperature under 
given conditions. P ar ticularly promising ~ppears 
t he use of the stability coefficient wherever dlf'ferent 
superheater lay-ou ts ancl installations are to h<' 
judged according to their operating characteristics. 
Obviously, this method of stability ana lysis is not 
limited in application to th<' common one-stage 
superheater, but can be extended to t he study of ~he 
stage characteristics of two-stage superheaters w1th 
a temperature-controlling desuporheater between 
the stages ; it can also be applied to the study of 
rad iant superheaters. 

Mathematics. 
No. I. · 

THE application of mathematics to practical 
problems is frequ en tly hampered by the tedious 

nature of the arithmetical computations which are 
necessary before the algebraic expressions involved 
can be evaluated numerically. Consider for exampl e 
the two simultaneous equations 

a1x 1 -;- a2x 2 = D 1 • ( l ) 
b1:r1 -;- b2x 2 = D 2 (2) 

in which tho a and b coefficien ts and the constants D 
are known numbers. For computat ion purposes the 
solutions may be expr essed as 

X 1 = (b2D . - atDt)7 (atbt atbd 
x 2 =(D 1 - a 1x1)7a2 

The determination of x1 a nd x 2 therefore requires the 
performance of five multiplications, three sub ­
t ractions and. two divisions or a t.otal of ten arithmeti­
cal operations. The number o f operations required 
increases rapidly with the number of unknowns 
to be fo\md. If there are three unknowns and three 
equat.ions the determination of x1x2 and x3 will require 
19 multiplications, 11 subtractions and 3 divisions or a 
total of 33 operations. With fou r unkno\\ns 76 opera­
tions all t old are required. With nine unknowns no 
fewer t han 801 arithmetical operations have to be 
performed. I n general with n unkno\\ ns and n simul -

solution o f two simultaneous equations containing 
two unknowns. It will be assumed that the two 
equations are 

a 1x1 + a2x2 + D 1 = 0 (3 ) 
b1x1 + b2x2 + D 2 = 0 (4) 

in which the coefficients a, band constants are known 
numbers and, in the firs t instance, are all positive. 

Three> tipp ing plates mounted to swing about hori ­
zontal axes at the midpoints of thei r lengths are 
represented at AB C. In the complete machine there 
a re ten o f t hese plates and in all cases the number of 
plates in use is one more than the number of un­
knowns to be evaluated. 

Each plate carries a swinging a rm D with a lower 
and upper wheel E Fat its ends. A flexible steel tape 
anchored at G passes round a wheel on a truck H 
capable of running freely on a horizontal rail J 
and is then led vertical ly upwards to the lower wheel 
E of plate C a nd downwards to a second wheel on t h<> 
t ruck whence it passes to similar trucks serving plates 
B and A in a. similar manner. Thereafter the tape is 
led up to three other trucks 1 unning on a rail K . At 
each truck the tape descends vertically to the upper 
wheel F of the associated plat<• and is finally anchored 
at L . 

The tape can a lso be a nchored at an intermediate 
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taneous equations the number of operations to be 
performed will ben (n2 + n- l ). The work involved 
may further not be confined to a single group of 
simulta neous equations. A common ty pe of problem 
consists of discovering the manner in which t he 
n unknowns alter in value with change or g rowth in 
the values of the coefficients a, b, ... and the con­
iltants D . Such a problem necessitates the perform ­
ance of a fresh series of computations for each frc>sh 
l:let of coefficients and constants. 

A ;;ccond a nd more complex example of the manner 
in. which the practical a pplication of mathematics is 
hindered b) computative difficulties will be discussed 
lat<>r. F or the moment we will continue with the 
example' with which we have begun and describe 
one> way in which its solution may be mechanised. 
A mnchinc for this purpose has recently been con ­
structed at t he ~lassachusetts I nstitute of Tech­
nology, a college a lready famous for other produc­
tions o f a similar na t.ure a nd in particular of the 
·• differential ana lyser " • ia the design of which 
Dr. Vanncvar Bush of the Institute played a leading 
part. The machine which WC' arC' about to describe 
i:o capabl<' of solving mechanically any number o f 
'iimultant•ous <'quations u p to nine. A brief account 
of it was published by Professor .John B. Wilbur in 
the ·· J otunal" of the Franklin In. titute for D ecem ­
ber 1936. 

The (:ten<-ral principle o f the machine is indicated 
in F ig. 1, which represents it as a rranged for the 
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poi nt M . Its upper portion shO\\ n dotted senre:; 
merely to keep the whole syst em taut or in tension. 
The theory o f the machine can be completely explained 
by consider ing only the lower portion of the tap(;'. 
In order to facilitate understanding o f the theory 
we will adopt t he convention t hat distances along the 
plates to the right of the plate axes are to be regarded 
as positive as are any rotations of the plates ahout 
their axes in the contra-clockwise direction. 

To S(·t, up the first equation (3) on the machint> 
t ht> axes ot the swinging arms D are fixed at points 
on the plates AB C at distances from the plate 
axes p roportional respectively to the coefficients 
a1, a2 and the constant D 1, the points of attachment 
bt-ing to t he right or left o f the plate axes according 
as thC' coefficients a nd consta nt. a re positive or nega­
t.ive. When these dispositions of the a rms D hav<> 
bC'en made the three plates are brought into horizontal 
alignment a nd t he tape is clamped at .M. In this 
condition if any one of the plates is tilted one or both 
of the oth<'r plates will a lso tilt. Whatever the angl(;' 
of tilt however the induced movement of the 
trucks on the rail .J will be such that each bight of 
the tape will remain at right angles to the rail. 

\Vc.> may suppo e in the first inl:>tance that the th ree 
lower wheels B and the "he~:" Is on the trucks H ar<' 
of negligibly small diamct<'r and further that the 
axes o f the wheels E lie not b<>low but accurately in 
the planes of their respective plates. With these 
simplifications the machine as set up to represent the 
first equation (3) may be depicted as in F ig. 2. The 
total length of the tape betw<>en the points G and M 
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is L + L 2 + 6 h and however t lw plates tip this length 
rcm~ins constant. Ftu·ther, if the plates tip the 
lengths L 1 and L 2 do not alter. H ence in any con ­
figuration o f the plates the total amount of tape 
absorbed in the three bights must l)e constant and 
equal to 6 h. 

L c>t us suppose that plate A is tipped by hand 
through some deflllite positive angle oc as in Fig. 3. 
The amount o f extra tape• thereby dra\\n into the 
bight o f this plate is clearly 2 k a 1 sin oc. Th is ex~ra 
amount of tape is supplied by an equal net shortenmg 
of the amount of tape in the bights of plates B and C. 
The transfer of tape can however be made in an 
infinite numl>er of ways. The whole supply might 
come from one of the bights while the other plate 
remained horizontal. It might be given by plates B 
and () tipping downwards to the sam e or ~ifferent. 
degrees as shown in Fig. 3, or it might .be g1ven by 
one of these plates tipping upwards whde the other 
tipped downwards as shown in Figs. 4 and 5. 

I t fo llows then that a definite tilt oc given to plate A 
or to any on <' of the plates- induces ind<>finite 

tilts ~. y in plates H and (). ~evertheless, although 
thE' tilts ~. y are indefinit<' the three tilts oc, (', y must, 
taken together, conform to a certain requirement. 
This requirem ent may be expressed as follows :­
Whatever the tilts the aggregate increase in the 
amount of tape in the' thrc<' bights must be zero. 
The increase in the cas<' of plate A is 2 k a1 s in oc. The 
increase in bight B Fig. 4 is 2 k a2 sin ~ a.nd the 
increase in bight C Fig. 5 is 2 k D1 sin y. H ence as 
the> total increase must he zero we have 

2 k a 1 s in oc+2 k a 1 sin ~ + 2 k D 1 sin y=O . (5) 

This expression covers all po. sible cases provided wt> 
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pa.y proper attention to algebraic signs. Thus in 
Fig. 3 ~ a nd y a re both negative and therefore si n ~ 
and si n y are negative. H ence for Fig. 3 the law (5) 
becomes 

2 k a1 sin oc - 2 k a2 sin ~ - 2 k D 1 sin y = 0, 

implying as is the case that the increase in bight A 
has been made good by a. decrease in each of the 
bights B and C. The expression (5) with due atten­
tion to sign also correctly represents the conditions 
shown in Figs. 4 and 5. F t1rthE'r it will be easi ly 
found that t he expression is a lso applicable to any 
possible configuration of the platc>s resulting from an 
init.ial negative tip oc of plate A- o1· of any of the plates, 
and to any possible eonfigtu'ation t·esulting from any 
combination of positive and n<'gat ive coeffici<>nt s and 
constants. 

The fact that a definit<• tilt of one of the plates 
result s in indefinite tilts in thE' other two plates is the 
mechanical analogue of the fact that it is impo:;sible 
t o solve a si ngle equation containing two unkno" ns. 
To complete our solution W<' must turn to the second 
equation (4). Had we initially set up this equation 
on the machine instead of (3) we would have rearhed 
1\ :;imila r form of general c•xpr<:'ssion namc>ly 

2kb1 sinoc + 2kb2 sin~ , 2kD2 siny= 0. (6) 

and again we would lnwe fow1<l that a definite tilt oc 
of one of the plates produces mddinite tilts ~. y in 
the others. To remove the cl('ment of indefiniteness 
we must do mechanically the same thing as '"e do 
with the given equations (3) and (4) if we "'ish to 
solve them namely deal \\ ith them simultaneously. 
To this end two tapes tU'(' employed and each plate 
carries two wheels B. One tape is led round the first. 
set o f three wheels E which are fixed at distances from 
the plate axes proportional to the numerics a 1 a 2 and 
D 1 of the first equation (3). The second tape is led 
row1d the second set o f three wheels E which a rt­
positioned proportionately to the numerics b1 b2 and 
D2 of the second equation. These six dispos1tiom, 
having been made the plates are levelled and the­
two tapes are clamped at t.he point }1. If the first 
plat~~or any plate- is now given a definite tilt oc 
the JOmt effect of the two tapes will be to produce 
definite tilts ~ y of the other two plates. 

All three tilts now being definite the two equations 
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(5) and (6) will apply simultaneously. 
by 2 le sin y we get 

Dividing each nine unknowns from nine simultaneous equations tions to the values of the unknowns. These values 
are inserted in the original equations and the values 
of the constants D 1 D 2 &c. ar e calculated. The values 
so arrived at will in general differ slightly from those 
given in the orig inal equations. The differences 
between the given and the calculated values of the 
constants are then set up on the last plate of the 
machine and the equations are again solved. The 
new solutiollS give the corrections to be applied to the 
originally deduced values of the unknowns. As this 
process involves no interference with the settings on 
the plates on which the coefficients a, b ... a re set 
up the work of obtaining the second solution proceeds 
rapidly. 

a 1 s in ex/sin y+ a2 sin [) /sin y+D1 = 0 . (7) 
b1 sin ex/s in y+b2 sin [3/sin y+ D2 = 0 . (8) 

Comparing these equations with the equations (3) 
and ( 4) presented for solution we see that they are 
identical if we write x1 for sin ex/sin y and x2 for 
sin [3/sin y. H ence (3) and (4) will be solved m ech­
anically by setting up the machine with t wo tapes in 
the manner described, tilting one of the plates and 
measuring the induced tilts of the other two plates 
and by dividing sin ex and sin [3 by sin y. 

If we are given three equations with three unknowns 
four tipping plates will be required. Following a 
definite tilt ex of the first plate the tilts [3 y 8 of the 
other three will be indefinite as before if only one tape 
is used. The application of a second tape will leave 
them indefinite but the use of a third tape will make 
all four tilts definite. The three unknowns will then 
be det ermined by dividing sin ex, sin(' and sin y by 
s in 8. And so on for any number of equations and 
unknowns up to the limit of the machine. 

It is unnecessary to give a proof of the sta tement 
t hat the theory of the machine is not in the least 
affected by the fact that the wheels E and the truck 
wheels round which the tapes pass have measurable 
diamet ers and that the wheels E are sit uat ed below 
the planes of the tipping plates. These are practical 
details which a lmost self-evidently do not affect the 
theory of the machine. 

A view of the undli'rside of one of the tipping plates 
of t he machine as built is reproduced in Fig. 6. The 

IFIG. 6-oNE OF THE TEN TIPPING PLATES 

engraving shows t en slots in the plate. Nine of these 
slots accommodate the swinging arms D with their 
upper and lower wheels. The t enth slot is provided 
with mechanism whereby the sine of the angle of tilt 
of the plate may be read directly off a scale. The arms 
Dare set by micromet er screws to an accuracy of one 
two thousandth of an inch, an accuracy which corre­
sponds with four significant figures on the scales for 
the coefficients and constants of the equations. Each 
of the nine tapes is about 60ft. long. In order to 
reduce strain in the tapes, any e>.:tension of which 
would affect the accuracy of the results, over one 
thousand ball-bearing pulleys are used in the machine, 
Each plate ca,n be clamped against rotation in order 
that it may take no part in the solution of the equa­
tions if there are less than nine unknowns. 

It will have been noted that when the machine has 
been set up it is immaterial which of the plates is 
initially tilted in order to induce tilts in the others. 
Further it has been tacitly implied that the initial 
tilt need not have any particular value. In practical 
use it is found that some of the plates are easier to 
turn than the others. The easiest to turn is that one 
from which the largest unknown wi ll be r ead. This 
plate having been found by trial is given a rotation 
of about 40° clockwise and brought to rest with an 
oscillating motion intended to eliminate frictional 
restraints. The sines of the induced angles of tilt of 
the other plates having been read the driving plate 
is tilted about 40° in the contra-clockwise direction, 
the plate again being brought to rest with an oscillat­
ing motion. The sines are again read. The unknowns 
a re det ermined by averaging the readings thus 
obtained. 

As in certain other forms of m echanical com­
putor the time involved in setting up the machine 
for solving a given set of equations is by far the largest 
part of the total time expended. The actual time 
required varies with the natu-e of the equations but 
as a rough guide it may be taken that to evaluate 

to an accuracy of three significant figures absorbs 
from one to three hours. Once the machine is set 
the operation of the plates and the reading of the 
results occupy only a few minutes. Without the 
machine ordinary methods of computation, even when 
aids such as keyboard calculators are employed, 
would probably r equire something like e ight hours 
for the solution of the same set of equations. Further 
with the machine set up for the nine equations very 
little extra work is required to change any one of 
the constants or coefficients and to repeat the evalua­
tion under the n ew conditions. It is stated that as 
the operators acquire experience with the machine 
the time required to obtain a solution from it will 
probably be reduced. 

The accuracy of the results given by the machine 
depends upon the nature of the equations to be 
solved. Some sets of equations yield good results 
with little effort but others which approach an 
unstable condition are difficult to handle on the 
machine. As a general rule, it is estimated that the 
errors in the values given by the machine will not 
exceed 1 p er cent. of the largest unknown. If how­
ever it is required to obtain great er accuracy a method 
of successive approximation involving a first and a 
second and perhaps a third solution may be em­
ployed. This method consists of setting up the equa­
tions on the machine and obtaining first approxima-

The Royal Show 

A m ethod has been developed whereby the t en­
plate machine can be adapted to the solution of as 
many as eighteen simultaneous equa tions. Parti­
culars of this method have not as yet reached us but 
it is stated that it has been used in the solution of a 
group of eighteen equations arising from a study of 
the slope deflection of a building frame subjected to 
lateral loads. The estimated time for the machine 
solution of this problem under proper conditions 
is 7! hours. By direct m eans and using a k eyboard 
calculator to assist in the performance of the 6138 
arithmetical operations involved the time required 
for the solution of the same problem is estimated at 
32 hours. 

(To bo oontinu.d.) 

at Wolverhampton. 
No. l. 

THE ninety-sixth Annual l::ihow of the R oyal Agri­
cultw-a l Society of England, which i:s to he h eld 

at Wolverhampton from Tuesday, July 6th, till 
Saturday, July lOth, bids fair, from the point of view 
of engineering and machinery interest , to be ono of 
the most successful of recent years. The entries of 
livestock, poultry and produce are well maintained, 
while the number of stands in the implement section 
and the amount of shedding devoted to implement 
exhibits is the larg~st since the Manchest er Show of 
1930. Nearly 160 fu'!lls a re showing agricultural 
machinery and am<iliary apparatus, which number 
undoubtedly reflects the improved general outlook 
in the agricultural machinery industry which has 
been brought about by recent Government interest 
in the welfare of British agriculture, and a bett er 
overseas market. As befits a Show held in the 
Midlands, where the electrical industry is strong, 
there is a large electrical section. It takes the form 
of a joint exhibit designed to illustrat e the use of 
electricity on the farm, and in the home, which has 
been organised by the British Electrical Trade 
Development _.<\ssociation, and is receiving the active 
support of t en electricity supply departments of 
the surrounding Midla.nd cities, towns, and districts, 
and some fifteen electrical m anufacturing firm::;. 

A welcome feature of this year's Show is the 
greatly increased number of implements which have 
been entered for t he Royal Society's Silver Medal as 
" New Implements for Agricultural or Estate Pur­
poses," as against the comparatively few ent ries in 
the last few years. This year 's entries number four­
t een, and a re r epresentative of every branch of the 
industry . 

In the following articles we propose as in recent 
years, to describe some of the more interesting 
exhibits, selecting those of recent design or those in 
which some improvement has b een made. 

THE BRITISH OXYGEN COMJ>ANY, LTD. 

The object of the exhibit arranged by the British 
Oxygen Company, Ltd., of Thames House, Millbank, 
W estminster , S.W. 1, will be to demonstrate the 
manner in which the pra~tice of welding and cutting 
is serving the rural community to-day. Attention is 
dra•vn to the ever-increasing use of welding, examples 
being taken from recent work carried out by the firm. 
The new E ssex industry of scientific mushroom grow­
ing supplies such a n instance. In one installation 
recently carried out, 108 wooden sheds, 100ft. by 
14ft., with special concrete shelves, were built, giving 
a total area of 432,000ft. for mushroom growing. 
The shelves a1 e supported by a ll-welded structures, 
consisting of {in. diameter steel tube uprights with 
2! by 2-! angle iron ho1 izontal members and cross 
supports" of 1 i by 1! angle iron at regular intervals. 
All the horizontal m embers and the uprights were 
welded, over 55,000 metal welds being made. Each 
weld was designed to carry a load of 3 tons. The 
building of welded gr eenhouses is illustrated, the 
construction of metal wheelbarrows for hot ash 
removal. and the making of welded bottle racks. 
T he firm will a lso demonstrate its latest methods of 
electric and qxy-acetylene welding and cutting by 
mean~ of a portable a nd straight lino cutting machine. 

H ALLIDA y J301L.I!:R . LTD. 

The firm of H alliday Boilers, L t d. , of l::iaxon-road, 
Selhurst, L ondon, S.E.25, will show a series of gas 
or pa ra.ffin-.fired steam boilers and sterilising equip­
ment for dairy utensils, which eqUipment has been 

entered for the R.A.l::i.K l::iilver Medal Award. l n 
Fig. 1 we illustrate a typical gas- fired boi ler and 
steriJising chest. The boiler consists of an inm•r and 
an outer steel shell, with cross tubes, so that, a spiral­
shaped flue is formed for the hot gases, which pa s 
up the boiler. The outer surface of the boiler is 
finished in white vitreous onaD;)el, while the inner 
surface is galvanised. Firing is by a suitable gas 
burner, or a single jet paraffin burner on a swivelling 
arm, which may be conveniently swung out for filling 
with spirit to heat the burner before turning on the 
paraffin fuel. The designed working pressure of the 
boiler is 25 lb., and as a superheater is fitted in the 
upper part of the boiler, dry steam is delivered to the 
sterilising chest at a t emperature of about 400 deg. 
F ah. The water capacity of the boiler is 7 gallons, 
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FIG. 1- GAS- FIRED BOILER AND STERILISER­

HALLIDAY 

and the evaporation rate is ttbout, 60 lb. of wa ter per 
hour. The time taken to raise steam to a pressure of 
25 lb. per square inch is 11 ~in. With pa raffin fuel 
a general figure for consumption is about 1 gallon of 
oil for three hours' steaming. Va rious a rrangements 
of fuel and water storage tanks can be provided in 
cases where gas and main's water are not available. 
If a main's pressure of about 35 lb. p er square inch 
is available, then the boiler can be arranged to be 
first run as a non-pressure boiler for providing hot 
water for washing purposes before starting the sterilis­
ing process. All that is necessary is to close the hot 
watet valves, thereby converting the installation into 
a steam-raising plant. Automatic change-ov er gear 
and gas control can be supplied. The sterilising chest, 
shown in Fig. 1, is of tho firm's standard design , and 
a specinJ feature is the provision of a door, for which 
a patent has been applied for, which on being opened 
will give protection until the steam which filled the 
chest has had time to escape. The door is so pivoted 
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t.ha.t it can, whon not. required, bo swung out of tho 
way over tho top of the chest. 

~lERRYWEATRER AND ~ONS, L TO. . 

The firm of Morryweather and Sons, Ltd., of 
Greenwich, has thm year, as in p1·ovious yoar:i, boon 
on trusted with tlto firo protection of the largo numbo1· 
of ~:~tands which constitute tho ~how. I t has ago.in 
constructed its own fire station within tho Show 
grounds, which will bo staffed by a munbor of Merry· 
weathers' fire-pl·otcction engineers. Tho equipment 
of the station includes a motor firC' ongino of tho H at­
field type, with a designed capacity of 500 gallons p(•r 
minute, and a first-aid cquipmc>nt, with a 35ft. 
" Telescala." laddor. 'I'hero will a lso be an " Xaust 

• 

• 

THE ENGINEER 

Lhe speed of tho engine. The controls are so grouped 
that the machine can easily bo manoouvred with ono 
hand, leaving the other quit.o free to control the 
implement which is being operated. The tractor is 
specially useful for working in con6ned spacol'!, s ince, 
if desired, it c:::~.n be tw·ncd about its own axis by 
exerting full prc>ssuro on tho steering lever. 

WoLSELEY ~li EE.P SHF.ARINO MACHINE CoM:PANY, LTD. 

Tho Wolseloy Sheep Shearing Machine Company, 
Ltd., of Witton, Birmingham, will exhibit a. full range 
of machines for sheep shearing and horse and cat.tle 
clipping, as well as dairy machinery and stationary 
engines. An interesting exhibit on this stand will 
be the now Wolseloy all-Cilectric cream separator , 

with the standard " W olsoloy " clipping plates, 
combs and cutters, for which the firm's special re­
sharpening service is available. 

HARRISON McGREOOR AND Co., L TD. 

In addition to a wide range of harvesting, cultivat­
ing, and food-preparing machinery, H arrison McGregor 
and Co., Ltd., of Leigh, Lancashire, will show a new 
and interesting type of bracken hrcake,·, constructed 
under the patents of Captain C. V. H olt. This is 
entered as a now implement for the R.A.~.E. Awa rd. 

The Holt bracken breaker was designed and tested 
last year, and has as its object the destruction of 
bracken on moorlands and rough grazing~:~, the 
increase of which is caliHin~ ~rcat anxicLy in many 

FIG . 2 - PORTABLE FIRE PUMp-MERRYWEATHER FIG . 3-PETROL • ENGINEO TRACTOR- BRISTOL • 

~udli " foam gcneraLor for dealing with oil fi res, and 
a " Hatfield " trailer motor pump of 105 g~tllons p er 
minute capacity. In Fig. 2 we illustrate a recent 
design of Merrywoather portable fire pump, which 
was specially designed for the training ship " War­
Hpite," from which it takes its name. Tho pump unit, 
i'i carried on a. light steel chasl:li~ with pneumatic­
tired wheels, enabling it to be towed behind a motor 
vehicle. I t can bo quickly detached from its ca1·riag<', 
and can then bo easily ca.n·ied by two moo. It com­
prises an 18 to 20 B.H.P. petrol engine, which is 
cooled from a tank with a connection from the pump. 
The pump is of tho two-stage turbine pattern, and is 
dc>signed for a. working pressure of 150 lb. per square 
inch, and an output of l OO to 175 gallons per minute. 
A priming device for exhausting the a ir from the 
pump casing and tho suction hose is p rovided. The 
rubber hoso has a length of 15ft., and is furnished 
with the usual coupling screws, b ranch pipes ~tnd 
nozzles. The pump is built to throw fom· powerful jets 
of water simultaneou!'lly over buildings of average> 
height. The carriage frame is mounted on light 
springs attached to a steel axle, and the wheels have• 
roller bearings. Folding hinged struts are fitted below 
the towing bar and at the rear of the carriage. A 
hand brake operated by a lever adjacent to the towing 
bar, acts on both wheel hubs. 

BRISTOL TRACTORS, LTD. 

A British-built tractor is tho " Bristol," designed 
and built by Bristol Tractors, Ltd., of Idle, Bradford, 
the latest model of which hns been entered for the> 
R.A.S .E. tractor trials, and is illustrated in Fig. 3. 
While it still bears some resemblance to the earlier 
models, the new machine incorporales in its design 
several important improvements which have been 
suggested by operation under various conditions of 
service. Not the least important i<> the placing of the 
air cleaner outside the bonnet, whore it is clear of the 
fan air stream, which in agricultural practice is often 
du::~t laden. The other new fcatur·es include auto· 
matic lubrication for the spindles of t.he track roller 
mountings, while the final drive hub and gear case is 
now a one-piece casting, and is fitted with a. dust 
<'xcludcr and an oil seal. Care has been taken to 
provide accessible oil fillers for the oil baths on the 
final drive and the weight-carrying rollers. 

The tractor has a twin-cylindt•r J owett petrol 
engine, with a bore of 3in. and a stroke of 4in., and 
a designed output of 14 · 35 B.H.P. at a. speed of 
2000 r.p.m. This gives a draw-bar pull of 
approximately 2000 lb. in first gear and 1400 lb. in 
tho sc>concl or ploughing gear. The tractor is small 
for its power, having a.n overall length of 86in., a 
width of 36in., and a height of 44in. The power is 
Kufficient, the builders claim, to take a two-furrow 
plough or a. seven-tine cultivator. Thol'e are three 
fonva.rd speedR :- First gear, 1 · 66 ; second gear, 
2 · 8 ; and third gear, 4 · 9 miles per hour, with a single 
reverse at 1 · 5 miles per hour. The steering i~ light, 
and il; operated by moving the steering lever to th<' 
right or the l<>ft, thereby partially stopping or wholly 
Htopping the motion of oithor track, according to the 
amount of pre:;.':lure applied. At the top of tho steer· 
ing lever thoro is a decelera.tor button for regulating 

which, together with tho " Wolseley Clipkit" elec­
trically operated horse and cattle clipping machine, 
has been entered for the R.A.~.E. Silver Modal 
A\va.rd. Fig. 4 shows the now cream separator. I t 
has a designed output of 110 gallons per hour, and is 
built to the company's standard specification. The 
driving unit is a small electric motor, with a. low con­
sumption of current. A special feature of the machine 
i!l Lhe absence of all gearing. Tho drive is by means 
of a " vee " bolt on the pulley of a motor to a pulley 
on the main spindlo of the mac·hino. I t is cla imed 
that t he doing away with the gearing, which was pre­
viously employed, will not only ensure greater sim­
plicity in the operation of the separator, but it is 
also expected that there will he less upkeep, as the> 
expenditure in wearing parts will be reduced to a 
mm1roum. Tho " Wolseley Clipkit" consists of a 

FIG . 4-ELECTRIC CREAM SEPARATOR- WOLSELEV 

neat geared motor, which ctm be worn on a leather 
pad st rapped to the back of the operator, and which 
is connected to the clipping head by means of a 
flexible shaft. The motor can be supplied for any 
vol tage from 6 to 250 volts, and will run either with 
direct or wiLh alternating current, the motor being 
of the geared series-wound universal pattern designed 
to take a current of 60 watts. A built-in switch is 
fitted to the motor. 

The equipment is earthed by means of a third wire 
in order to comply with tho electricity regulation.~. 
and the motor shaft and hand piece are all carefully 
insulated. Jl'or light and easy handling a WI·ist 
joint is fitted to the clipping hoad, which is furnished 

parts of tho country. In ~cotland the Department of 
Agriculture has been authorised to make grants to 
own ers and occupiers in ordor to assist thom in the 
task of bracken destruction. It has been proved 
that if the young shoots of the plant bo btoken, a 
further weaker growth appears, which, if further 
bruised or broken, damages the root system of the 
plant. If the shoots bo thus treated two or threo 
t imes for two years, the plant is so weakened that it 
can bo got rid of. The method applied by Captain. 
H olt was to drag over tho affected land ono or more 
heavy iron or steel bars of square section, which were 
fitted with bearings and shackles to which horse 
traces wore attached. 

The implement shown on tho stand at \Volver­
hampton will be of the double bar pattern, comprising 
two mild steel drag bars, oach of 4iin. square section, 
with a length of 2ft. 3in., Lho bars being coupled 
together by chains in tandem fashion to givo a.n 
effective width of 4ft. 2in. The drag bars are coupled 
by means of chains to a whippletree on the front or 
draught s ide, and on the rear side are tail weights, 
a lso attached to the bars by moans of chains. The 
ends of tho square bars a.r-o turned down so that a 
bearing is formed for the clips to which tho cha ins 
are attached. In the cha ins coupling the bars to the 
whippletree a swivel link near the centre of the chain 
is provided in order to prevent any twist or strain 
being put on the chain when tho implement is passing 
over rough ground. The front of the ash whippletree 
carries tho trace chains for horse draught. Those 
implements can bo supplied with either 4in. or 4~in. 
square bars, according to tho work to be done. The 
implement can also be arranged for either horse or 
tractor draught, and i.CJ made in various widths, being 
supplied from the 4io. single bar with a 3ft. cut up 
to 4fin. bars, each 2ft. 9in. long, in a five-gang 
arrangement, giving an effective cut of 12ft. 5in. 

(To b& continued.) 

" TIIE SAJD NOBLE RIVER. "-To commemorate the 
Coronation, the Port of London Authority has published 
an iUustra.ted book, price 2s. 6d., WTitten by Alan Boil, on 
the Port of London. Wh.ilat the volume is principa.Uy 
noticeable for its adm.irablo pictures, there are mo.ny 
interesting chapters, both on tho antiquities of tho Thames 
and its presont activities. Amongst them we might solect 
" The Amo.zing Bridge," but all have a. touch of romance, 
which will appeal to the ordinary reader, and nono are 
without historical notes and entertaining quotations. 

STEAM ROAD VEHICLE TARrn.-On June 1st amend­
ments to the Road Traffic Act camo into force, designed 
to remove the disabilities which ho.d previously resulted 
in the virtual disappearance of t.ho stoo.m road wagon. 
The amendments are undo1·stood to have boon Hponsored 
by tho Coal Utilisation Council, \Vith a view to obtaining 
once more a. market which formerly consumed nearly 
half a million tons of coal per annum. The now regulations 
allow a. four-wheeled steam wagon to operate with a. gross 
load of 14 tons instead of 12 tons, as in the ea.~ of internal 
combustion <~ngine lorries, which i11 tantamount to making 
the pay load Lho same. The six-whoelor is not so greatly 
favoured, since the increase is only 20 tons from 19, a. 
figure inaufficiont to balanco the increased weight of the 
steam vehiclo. 
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Mosquito Control Engineering. 
It is necessary to complete the survey b~ det~rm.in­

ing t he local mosquito breeding plac.es and tdentlfy mg 
the species concerned. Correlatwn of the t rap 
records and the survey of the breeding places will 
determine whether mosquitoes are immigrating from 
areas outside the region which it is proposed to ~ontrol. 
If such is the case, the area under con trol w1ll have 
to be extended to include the breeding phwes of the 
migrational species. TH E con!trol of pest and malarial mosquitoes 

was begun some forty years ago. The average 
engineer to-day, however, knows comparatively 
little about developments in this field of engineering. 
That the problem is largely of an engineering nature 
there can be no doubt, for r ecent medical knowledge 
has not led to any solution other t han by control 
of the mosquitoes themselves, and the conditions 
which are favourable to their existence. Engineers 
of many different kinds must concern themselves with 
this problem whenever constructional work is carried 
out in countries where climatic conditions lend them­
selves t o the propagation of these pests and carriers 
of disease. A classic example of the necessity of 
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effective measuxes being taken against malaria 
and yellow fever was provided during the constr;.tc­
t ion of the Panama Canal, when the undertaking 
was finished only after the successful completion of 
a campaign to wipe out the mosquito periL . 

There still is a tendency, however, t o t hmk of 
mosquito eradication or control as primarily a medical 
matter, or one of health inspection. Even where ~he 
control of mosquitoes is purely a matter of protectmg 
centres of population from disease and annoyance, 
rather than that of permitting constructional work, 
the efforts which must be made are the responsibility 
of the engineer. Thus, the actual fact is that mosquito 
control is in every sense an engineering problem. 
I ts engineering character is defined by the very 
nature of the operations which it involves. 

The information contained in a series of articles 
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which has r ecently appeared in Engineering News­
Record has been used as a basis for the following 
article. The series of a rticles, which is reprinted* in 
book form, was written by a group of recognised 
authorities on the control of mosquitoes in America, 
where the subject is one of rapidly growing public 
importance. It provides a concise and useful com­
pendium of r ecent developments and makes the 
essentials of the subjoct available to the engineer . 

Less t h an forty· years ago, mosquitoes were 
regarded merely as a nuisance, and it was n ot until 
1898 that it was discovered that malaria is carried 
by certain species of mosquito. Malaria was extr emely 
prevalent at that t ime, and, although the mortality 

• "Mosquito Control E ngineering." New York, Engineering 
Newa-R ecord, 1936. PriceS!. 

from this disease is not high, workers in a m alarial 
region are rendered inefficient and enfeebled and 
consequently liable to other ailments. Some of the 
richest agricultura l par ts of the world cannot be 
properly exploited because of the ravages of malaria, 
and engineering works a re frequently hampered 
because of yellow fever and malaria. When it 
became known that these two diseases were carried 
by m osquitoes, an anti-mosquito crusade was begun 
in all parts of the world. In order effectively to 
combat the menace a great deal of experiment and 
research was necessary. The first step was the 
study and classification of the numerous species 
of mosquito and their habitat-a problem which 
appears to be entomological, but which the engineer 
must study to some extent properly to understand 
the procedw·e of mosquito control. 

All species of mosquito have four stages in their 
life cycle- the egg, the larva (or wriggler}, the pupa, 
and the adult. If one of t hese stages can be eliminated 
by any practical means, the mosquito pest can be 
eradicated from the region in which it has been 
prevalent. H erein lies, however , t he only similarity 
between the many species of mosquito. There is 
an enormous amount of variation in the habits, life 
history, and activity of different species. Some, 
under favourable conditions, fiy as far as 65 miles 
from where they developed, others move only a 
few hundred yards. Some varieties do not bite man 
or domestic animals. Some species lay their eggs 
on m oist soil, others only on water. Depending on 

All mosquito control work is based on the fact that 
m osquitoes breed in water onl:y. ~onsequently, 
all water which supports mosqmto life should be 
eliminated or so treated that it will be incapable of 
supporting further breeding. The mosquito is 
most vulnerable in the breeding stage, and therefore 
it can be controlled most cheaply in this stage. T~e 
water for mosquito breeding must be at leas~ im. 
deep ; mosquitoes will not breed in clay p1~s .or 
strong sewage ; neither will fresh -water var1et1es 
exist in water of a greater salinity tha.n 6 p er cent. ; 
nor will salt marsh mosquitoes exist in fresh wate~, 
unless the water is polluted. Wa ter tempera ture ts 
important and must reach a minimum of a_bout 
40 deg. F ah.-varying slightly with the spectes­
before the eggs can hatch. Another necessary con­
dition for breeding is that the water must be present 
for at least seven days and remain stagnant or slow 
moving. One of the chief natural ene~ies of the 
mosquito is the top minnow-a fish whi~h ~ats the 
mosquito larva. The salt marsh mosqmto lS never 
very prevalent when members of the kil1ifi~h gr?up 
are present in the creeks and ponds formmg t1dal 
wa ters. 

Breeding places may be classified as permanent or 
temporary. Temporary breeding places are often 
overlooked, as they constitute such receptacles as 
gutters, barrels, bottles, &c., but they are a source of 
a great number of mosquitoes, provided the water 
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the species, they may breed on fresh, salt, or polluted 
water. 

In North America there have been classified no 
fewer than 102 species of m osquito; h owever, only 
a relatively small number of these are of medical 
importance. It is very necessary for the engineer 
to know sufficient about m osquitoes to be able to 
identify species and obtain the relevant particulars 
of their habitat. This information is classified under 
the scientific name for the species in a large number of 
published works. 

A necessary preliminary to any mosquito control 
work is a survey of the mosquito fauna charact eristic 
of the area in which the work is t o be undertaken. 
This survey should extend over at least one season, 
a lthough more reliable results are obtained if 
the survey is carried out over two or three seasons. 
An experienced mosquito fighter , by making a survey 
of a given area, can estima te the types and numbers 
of mosquito there are likely t o be, but this method 
is not altogether reliable. 

In New J ersey a form of electrically operated 
mosquito trap has been developed, which is capable 
of sampling the mosquito fauna accurately. These 
traps, of which the construction is shown in 
our first engrat-ing, are set up at the beginning of 
the season. They are set at a predetermined hour 
each evening throughout the season, and are in opera­
tion each night until the following m orning. E ach 
night's catch is then removed and identified and the 
results are carefully analysed. The t raps, as can 
be seen in the engraving, depend on the use of an 
electric lamp and fan ; the trapped insects are blown 
down into a jar containing calcium cyanide and are 
therein killed. T he number of traps necessary depends 
upon the size of the area, the distribution of the 
human population, and the topographical features 
of the district. The greater the number of traps 
employed, the great er will be the accuracy of the 
survey. Fairly satisfactory results m ay, however, 
be obtained with only a few traps. 

remains for seven days and the weather is sufficiently 
warm . 

A m osquito abatement programme will vary with 
the size of the district and the problems encountered ; 
but in general t he fundament al principles will remain 
unchanged. First, there must be a definite amount of 
inspection to determine the situations of the breeding 
places and to provide weekly visits to t hese places 
during the breeding season. Then, where the breeding 
places ar e of a temporary nature, there must be regular 
t reatment with larvicide and, finally, an engineering 
and drainage scheme must be instituted in order t o 
effect the p ermanent elimination of as many breeding 
spots as p ossible. 

The organisation of temporary control work , con ­
sist ing of inspection and application of larvicides, will 
depend on local circumst ances and the size of the 
r egion which it is necessary to protect. In many 
cases the only practical and economical method is to 
employ a gang of labourers equipped with spray cans 
to dis tribute the larvicide. In other cases, where the 
country is open and provided with means of com ­
munication, the larvicide solution can be pumped 
mechanically from lorries equipped with a tanl{, 
pumping machinery, and a length of hose. Slow-
1 unning streams, lakes, and other expanses of water 
can be treated by means of pumping larvicide from 
a boat. In the case of very large a reas it may be 
found economical to use larvicide in the form of 
a rsenical powders, which can be " dusted " on to the 
surface of t he water from an aeroplane. All these 
m ethods of attack aim at destroying the mosquito 
larvre as they feed on the surface of the water . 

The larvicides in general use consist of either light 
fuel oils or solutions containing an oil extract of 
pyrethrum. The :first-named group, in which paraffin 
oil is probably the best, provides a liquid la rvicide. 
The oil chosen should be toxic to mosquito larvre ; 
the t oxicity of a fuel oil is very nearly prop ortional to 
its volatility. Although oils can killlarvre by suffoca­
t ion, this will only occur provided that an unbroken 



• 

Aft 

E;;;u;:tg ~·I · fo 

Platform 
Leuel 

Air Inlet Value 

<o 

I /~ JL ~~ 11 I ,_.,). 11 ~ 

_, 
ti 

...,, . ... 
0 ... 
~.., 

~:§ 
. :, 

-.J<:,) 
til 

6 0 0 B. H. P. L I G H T - W E I G H T 0 I L E N G I N E F 0 R S U B lVI A R I N E S 

Exhaust Value 

e I e 
.. :> ... 

~ .s t -, <:.> ... 
0 
~ 
'<;-. ..... 
ti 

VI CKERS . ARMSTRONGS, LTD., BARROW · IN · FURNESS, ENGIJ:\TEERS 

(For de.tcription see opposite page.) 

Culinder Lubricator 

e I ~i~ 
' 8J i ~ I e I ~ I "' ... 

~ 
·~ -~ 
c., I -
~I 0 

I ~ 
'(;-

~I I jl I ..... 
ti 

Air Starting Handleuer~ 

Tachometer Driue )</! 

Exhaust Pipe 
~ 

Air Inlet 

0 

Reuersing 
Handwheel 

0 

Fuel Value 
Control Handleuer 

.-Fuel Pump 
Control Handleuer 

(00f.Timinq Handwheel 

Relief& 
Priming Value 

1 1'1 1 Fuel Pump 

Engaging 

1 Handleuer 

• 
I 

Turning Gear 
Handwheel 

OiO 
I 

0 10 OiO OiO OiO OiO • 

L 17·85'' 

Air Starting Handleuer 

Reuersing 
Handwheel 

Reuolution 
Counter _::__j\~ .. '~•~• ~~ 

Fuel Timing 
Handuilieel 

Fuel Value 
Control 

Handleuer 
c::> 

Fuel Pump Control Handleuer 
" T.,. t EhOifil tt.• · 

bQ) a:: ll 

~I a 

c:::> 

17'- 0'411 

---' - ___;_;;._ ---»f"il<;-- 19•75" 

FRONT ELEVATION (PORT ENGINE) ELEVATION LOOKING FOR'D (PORT ENGINE) 

• 

a ~ a 

11 

I I I 

• 

PLAN. DETAIL OF VALVE GEAR. 

r-:o~m Shaft 

~ I 
11 
~, 

Fuel Value 
Control Shaft 

I 
Fuel Oil Rail 

I 
I 

Fuel Timing 
Shaft 

I 
I 
I 
I 

Camshaft 
I 

I 

" ~ 
<;"> 

~ 

• 

_ f:uP.I Value 

Air Starting & Relief Value 

Indicator 

0 

Stroke 13h" 

TYPICAL SECTION THRO. C.L. OF CYLINDER. 

• 

111 111 1111111111/ - , .. 11 11..-:--... / 14' o I 1..1.1 

@ 

11 

11 

1-' 

0 

~ 

~ 
M 

trj 

z 
0 
H 

z 
tlJ 
tlJ 
~ 

c..; 
q 
t-t 
~ 

~ 
'* 
1-" 
<0 
w 
-.:. 



JULY 2, 1937 

film remains on the water surface for more than forty­
eight hours. This condition is difficult to obtain in 
most cases, and therefore an oil .such as paraffin, 
which has toxic properties, should be employed. 

An oil solution of pyrethrum is frequently cheaper 
than fuel oils and the stock emulsion can be diluted 
with ten parts of water. The advantage gained by 
using a concentrated solution is that dilution can be 
carried out with wat er taken from the breeding area 
and therefore tho operator n eC'd not carry so much 
larv icide a,s is necessary when using fuel oils. :Fuel 
oils require an tlpplication of about 3 gallons to the 
acre and pyrethrum about 5 gallons to the acre, but 
the operator need only carry half a gallon of the 
concentrated solution for each acre to be treated. 

A third form of larvicide is the arsenical dust 
larvicide known a s p aris g t·een- which frequently 
provides a more economical method of treatment. 
Par is green mixed with any diluting dust--preferably 
hydrated lime can bo liberated on the windward 
side of the breeding area when the wind condit ions 
are suitable. Pal'is green can be distributed by any 
of the means named above in connection with oil 
larvicides, and in addition can be " dusted " from an 
aeroplane. A half to one pound of arsenical powder 
per acre is sufficient to destroy a ll larvm on the 
surface of the wa ter . In the quantity generally 
used it is not harmful to cattle, human beings, 
birds, or fish , nor does it harm water vegetation. 

Perma nent m osquito control work consists of 
draining water which is stagnant and liable to form 
breeding places. Su ch places are of various types, 
depending on the terrain, the ra infall, and whether 
inla nd or on the seaboard. The salt marsh m osquito 
lays its eggs in the mud at low tide a nd the eggs hatch 
when the highest titles reach them. Therefore the 
procedure for control is extensive drainage, ditch, a nd 
diking construction on salt marsh lands. Mosquitoes 
other than those found on salt marshes lay eggs on 
the ground, where water, su ch as pools caused by r a in 
or melting snow, causes them eventually to hatch. 
In canal construction frequently the moist mud of 
fills dries and cracks in the dry season. The cracks 
f orm breeding places for mosquitoes when filled with 
r ain. Permanent marshes do not necessarily form 
breeding p laces and in many cases fish may be 
depended upon for mosquito eradication in such 
marshes, especially if the central area in each pond 
be deepened and radial connecting channels be pro­
vided for other low spots, so that fish may easily gain 
access to them. 

Constructional work of a permanent nature should 
proceed concurrently with the temporary measures 
and should be carried on as rapidly as possible. A 
salt marsh will only breed mosquitoes if it holds warm 
water , free from fi sh , long enough for the eggs to 
hatch. The drainage of such a marsh requires the 
ditching of the area so that surface water will fall 
b elow the marsh surface at low t ide. Holes and ponds 
should be so connected that fish may readily enter 
them at all times. Ditches should be connected to 
natural creeks and outlets. If there are insufficient 
natural outlets wider main ditches will have to be 
constructed. Genera lly, a ditch lOin. wide and from 
20in. to 30in. deep , with perpendicular smooth sides, 
will be found adequate. A parallel system of ditches 
for salt marshes is usually the most sat isfactory, in 
which the a rea is divided into portions according t o 
the natural outlets available, and each portion is 
crossed by parallel ditches. The ditches may be 
spaced about 300ft. apar t and require to be cleaned 
every t hree years in large areas, or annually in smaller 
areas. 'Vhen draining large areas it may be found 
more economical to use machines for ditching, such 
as the special machines used in New Jersey, which 
consist of a plough drawn by a t ractor on wide cater­
pillar treads. 

An enclosed marsh will require main dikes to be 
constructed, with a utomatic t ide gates. This pro­
cedure will a lso be necessary where sewage polluted 
water-which genera lly stimulates breeding empties 
into a marsh or where wind conditions hold the tidal 
water at a hig h level for severa l days. In other ca-ses 
natura l dra inage has been interfered with by the 
construction of roads and railways, and a marsh may 
have sunk by as much as 3ft. or 4ft. In such circum­
stances an interna l draining system with pumping 
equipment may be necessary and all tidal waters 
must be withheld. 

Dike construction for excluding high tides shot•ld 
follow the installa tion of interna l d itches. The dikes 
should generally be placed where they a re not likely 
to be da maged by waves anci s torms and when calcu­
lating the height required an a llowance for shrinkage 
of at least 26 per cent. s houltl be ma de. In beginning 
the construction of the dike a trench is m ade along the 
centre line of the proposed structure and the exca­
vated material is laid on each s ide of the trench with 
the t?rass ~nds outsid~. The width o f the dike at the 
base may var y from ft. to 12ft., depending on the 
height of t ide which must ~o excluded and the amount 
of s torm action expectetl. The intervening space is 
packed with mud a nd then another layer of sod is 
built up in order to provide a slope on the sides of the 
dike. The construction is continued in this way until 
the width at the top is from 3ft. to 4ft., when the top 
is finished with mud filling. 

Where automatic title gates are necessary, the form 
of construction shown in n.n accompanying engraving 
may be employed. With this type, wooden flap gates 
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are built on the end of sluice boxes. A convenien t 
size for the sluice box type has a 2tft. by 2ft. opening. 
When additional cross-sectional area is required , 
they may be duplicated in the same bulkhead. When 
installing these gates timber must be used for shoring 
to support the box nnd t o close the ditch at the sides 
and top of the box. 

The disadvantage o f using tide gates is that fish 
are excluded fr om the area and breeding of mosquitoes 
may take place in tli tches which are not kept clean . 
This difficulty may be overcome by admitting a 
supply of unpolluted salt water, together with tho 
fish contained therein, into the sides and back 
of the marsh during h igh tides. By this means 
a supply of water may be obtained for flushing 
the small internal d itches a nd for stocking them with 
fish . 

The illustrations herewith also show the construc­
t ion of an arrow-head outlet channel for a marsh 
ditch t hrough a sandy shore. This type of outfall is 
used in the State of D elaware. It is claimed that 
the arrow heatl construction protects the outlet from 
silt. The wing walls on the s hore are for the purposo 
of preventing erosion taking place. 

In D elaware, air v iews are taken of the area which 
it is proposed to drain. These photographs are taken 
from an altitude of about l O,OOOft., and enlarged to 
a scale of 800ft. to the inch . The views are then 
superimposed on a geological survey map to the same 
scale, from which information can be obtained for a 
general plan for a ditching system . 

In New Mexico, an inland State, the po:pulation is 
grouped around rivers and irrigated valle) s. Not a 
few of the mosquito-breeding sources exist because 
of the artificia l eA-panses of water formed by engi­
neering works in the shape of reservoirs, roads which 
interfere with the natural drainage, and r eclamation 
works. When materia l is required for a road or canal 
embankment, it is usually " borrowetl " from the 
nearest place. The borrow p its fill with water and 
form ideal b reeding places. 

In t h is State a narrow-bottomed ditch has been 
adopted , s ince t his type increases the flow velocity 
and becomes more nearly self-cleaning. The banks 
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are made of a minimum slope of 1 : l , though con­
ditions sometimes make necessary more gentle slopes. 
A uniform g radient for the ditch is desirable, but not 
a lways p ossible t o obtain. A maximum fall of 
1 in 100 ~ hould not be exceeded , as erosion will 
probably occur. "Where the natural slope is greater 
1 han 1 in 100, s teps can be formed in the ditch to 
prevent the banks being washed away. In this 
connection it is helpful if the ditch is lined with 
rubble and stone, especially on curves or places whero 
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eros10n 1s severe. 
ln many places t he beds of the rivers are at a higher 

level than the surrounding valleys. Small marshes, 
which are below seepage level, must be filled, in the 
absence of any other form of drainage. If material 
is available, they can bo filled level with the surrowld ­
ing country, but if there is a scarcity of material, they 
need not be filled to a higher level than the seepage 
level. In oithor case a p ermanent eradication of the 
breeding place is obtainE'd, without the necessity for 
maintenance work. 

The successful completion of a programm e for 
mosquito eradication results in several advantages, 
apart from the elimination of malaria and diseasE' 
from a community. I n regions where water is scarce, 
the water drained from swampy areas bY. means of 
ditches is available for irrigation . This water would 
have previously been lost by evaporation. Drainage 
ditches and filling operations reclaim much land for 
agricultural and other uses. In many places the 
drainage system serves as a flood relief m ea,sure and 
may save many acres of land from being inun­
dated periodically. Provided the drainage is not 
severe, there is no reason why wild life should be 
affect ed . ':Che drainage installed should only remove 
the surplus water. A good ditching system improves 
t he circulation of water, lowers its temperature, and 
generally freshens the vegetation, besides a llowing 
the exis tence of many fish which otherwise would not 
be present. Finally, the financial status of any com­
munity depends on the economic wealth of its 
surrounding territory, and a campaign to end fever 
will reflect itself in an increase in the wealth and 
development of the community. 

A 6oo B.H.P. Light-Weight Oil Engine. 

ON a. recent visit to the Naval Construction Works of 
Vickers-Armstrongs, Ltd , at Barrow-in-Furness, 

've inspected the dra.,vings and designs of a. new type of 
light-weight oil engine, which has been specially designed 
for small submarines in which weight and space must be 
economised. On page 10 and in the accompanying 
illustrations we illustrate a six-cylinder engine of this 
special typo, which has been built and tested in the 
shops and at sea with very satisfactory results. In 
recent trials under nominal full power for submarine 
purposes an ou tput of 600 B.H .P . at 500 r.p.m. has been 
maintained for long periods, and recent contracts have 
required a full -power trial of thirty-six hoW'S' duration, 
the last two hours being run under overload conditions. 

GENE~AL D ESION. 

In designing this engine, an endeavour has been made 
to combine simplicity with rigidity, with the object of 
providing an engine \Vhich will be free from avoidable 
wear and any possible risk of derangement, while 
accessibility has bt>en rlosely studied in order to render 

periodical routine overalls an easy task. At the full 
speed chosen, namely, 600 r.p.m., the piston speed is 
low for high-duty service, and as the reciprocating parts 
are light this speed can be increased materially when the 
engine is used for yachts or for oil-engine driven generating 
sets. 

The engine may be built as a. six or eight-cylinder 
unit, anrl we illustrate herewith tbe six-cylinder engine. 
The cylinders have a. bore of 12fin. with a. stroke of 13tin., 
a.nd operate on the four-stroke, single-acting cycle with 
the Vickors airless-injection system. The engine shown 
has a simple hand-operated type of reversing gea.r, but 
when not required this can be omitted. The lubricating 
oil pump and the water-circulating pump are both 
arranged for an independent drive, but, if so de!lired. ran 
be engine driven. 

D ETAU.S OF CONSTRUCTl O '· 

As the sectioned drawings reproduced on page 10 
clearly show, the bed-plate is of composite construction. 
the cast steel cross girders which support the crankshaft 
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bearings being welded into a s teel plate t rough to which 
the holding down flanges are in turn welded, these being 
supported by numerous stiffening ribs. The shells of the 
main bearings arc of forged steel with bearing caps formed 
of two steel stampings welded together. Both the shells 
and the caps are white-metal lined, and each cap is secured 
to the cross girder of the bed-plate by four large bol~s. 
The crankshaft, which is made of oil-toughened m1ld 
steel, is of large dimensions, and is hollowed ou~ . for 
lightness. Its rigidity is such as to enable most cr1t1cal 
speeds to be harmless. I t is made in two lengths joined 
with a coupling, on which is mounted the helical spur 
wheel for driving the cam shaft. 

The column consists of two legs formed of steel stamp­
ings with cross plates welded between them, the unit so 
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bottom of which is welded a combustion plate of forged 
steel. They are bolted together and thereby form a 
continuous girder which rests on the top of ~he colwnns 
and is attached to them by large studs. As IS shown ?Y 
the drawings reproduced on page 10, each cover. carr1es 
two inlet and two uncooled exhaust valves, wh1ch are 
housed in removable cages. The valves a re made from 
special alloy steels. The neat arrangement of th~ valve­
driving mechanism is clear ly illustrated by the diagram­
matic drawing at the bottom right-hand corner of page 10. 
The push-rods are hollow and carry la~ge ~ameter rol!ers 
at. their bottom ends. The cam shaft IS drtven by hehcal 
spur wheels, and the gears are force lubricated.. ~he 
space around the cam shaft is in free co~~.1mca.t10~ 
with the crank case, but for additional lubnca.t10n an oil 
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formed spanning the main bearings. The feet of the 
columns are bolted to the cross members of the bed­
plate. This form of construction, while being both light 
and stiff, is so contrived that the combustion load does 
not pass through the welded portion of the structure. 
The cylinder liners are machined all over and are made 
of special steel. A departure from normal practice is 
the holding up of the liners to the under face of the 
cylinder cover by means of a. forged steel ring of deep 
and stiff section to the underside of which the sheet steel 
water jacket is attached. By adopting this design it is 
possible t o employ a. liner of simple shape, having a. well 
cooled top flange, which is not subjected to the holding­
down load on the cover. The water joint is quite 
independent of the gas joint, and is so arranged that 
water cannot leak into the cylinder space. At the bottom 
the liner is guided by passing through the plate which 
forms part of the crank case. I t may be noted that the 

OIL ENGINE CONTROL GEAR 

water joint is outside the crank case, thereby avoiding 
any possibility of contaminating the oil within the crank 
case by water leakage. The connecting-rods are of forged 
steel of approximately " H " section, They are machined 
on the profile, and are drilled for the passage of lubricating 
oil. The big-end bearings are formed of steel stampings 
and are particularly stiff in structure. They are attached 
to the palm of the connecting-rod by four bolts of large 
diameter. A hollow gudgeon pin is adopted, and it is 
of the floating type, being free to rotate in the chilled 
bronze bearings, which are pressed into the solid eyes 
of the connecting-rod and the piston bosses. Special 
care has been taken to prevent oil leakage at the ends 
of the gudgeon pins, while just over it there is an aluminium 
guard which prevents any oil from the crank case reaching 
the ribbed underside of the crown of the piston. 

The piston is of the plain trunk pattern, and is a. one­
piece casting of special cast iron. It carries five narrow 
pressure rings, and two scraper rings, which are slightly 
wider and are positioned near the bottom of the piston 
skirt. 

The cylinder covorR consist of steel castings, into the 

tray is fitted below the cam shaft, into which the cams dip. 
The fuel pump, as will he seen from the above engraving, 

is mounted at the end of the engine, and is driven off 
the end of the cam shaft. There are six pump units 
housed in a single forged steel block, and the pumps 
deliver into a. common fuel rail from which leads to the 
mechanically operated fuel valves are taken. Tho fuel 
valves work in stamped steel bodies ; they are provided 
with ground guides, no soft packing being needed. At 
the lower end of the fuel valve is a very fine wire-wound 
Lolos filter, which renders the fuel nozzle practically 
free from the risk of choking, is fitted. 

CONTROL AltRANGEMENT$. 

The control gear, which is shown in the accompanying 
engravings, is mounted in one group at t-he end of the 
engine. It comprises the fuel pump, the starting air 
controls, and the reversing gear. The output of t he fuel 
pump is regulated by the hand lever on the left of the 
control unit. The next lever controls the period of opening 
of the valves, the timing being automatically adjusted 
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to suit the duration of opening as set by the lever. The 
small hand wheel below the levers allows t he fuel injection 
to be further advanced or retarded to meet special running 
conditions or when abnormal fuels are being used. The 
lever on the right of tho group admits starting air to the 
engine. The distribution box is placed at the back of 
the engine. In it t here are separate cam-operated valves 
for tho cylinders, distributing the air in correct sequence 
to the non-return valves on the cylinder covers. On 
each non-return valve there is a cylinder relief valve 
and also an indicating or pressure release cock. 

The large hand wheel on the control unit, which is 
interlocked with the control levers, reverses the engine 
by raising the push-rods, sliding the cam shaft along to 
bring the second set of cams under the push-rod rollers 
and then lowering the push-rods. This operation is 
carried out very rapidly by hand power alone. 

LUBRICATING OIL AND CmCULATING WATER. 

The cooling water for the engine, which is supplied by 
a. separate pump, enters the bottom of the cylinder 
jacket and passes up outside the liner to the hollow securing 
ring and through to the cylinder by four passages which 
are easily accossible. I t then passes over the face of the 
combustion plate to the centre of the cylinder cover, 
where it risos and passes through t he exhaust valve cages 
to the exhaust manifold. All the water passages are 
large, and the circulating wa,ter system is so designed 
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that an efficient self-venting is obtained with the use of a 
minimum amount of piping. . 

The lubricating oil enters the crankshaft f;'t t he roam 
bearings, and then passes up through the bt~ ends . and 
through the connecting-rods to the ~d~eon-pm bearmgs. 
All the bearings and the wheels wtthm the crank case 
are lubricated by direct-pressure leads. . Most of the 
bearings for the levers and the valve _motiOn are of t he 
needle type, a.nd where they are outs~de the crank c~se 
they are grease lubricated and reqwre only attent1on 
at long intervals. A sight fee<i; oil~r placed at the centre 
of the engine lubricates the mam p iStons.. . 

Other fittings calling for brief mentiOn mcl~de the 
indicator gear arranged at the back of t_he _en~e and 
the turning gear. The main shaft ?f th~ mdicatmg gear 
is so arranged that it can be readily <i;tsconnected _once 
the engine has been adjusted, after which an occasiOnal 
" pull " card, together with the exhaust thermom?ter 
readings, suffices to give all the data needed for effiCient 

working. f h · 
The turning gear is at the after end o t e engme 

and is of the combined worm and wheel Pf;'ttern. Its 
hand wheel is situated close to the leve~ w~ch engages 
the final spur wheel, an arrangement w~tch 1s ~oth neat 
and effective and lends itself to the ra.ptd turnmg of the 
engino when ~ngaging a. submarine clutch. 

ENGir-fE P ERFORMANCE. 
In the early part of this article we made refere_nce 

to the general satisfactory performance of the engme. 
In the curves reproduced above we show th_e fuel C<?n ­
sumption and the brake horse-power. at v~nous en~me 
speeds. These figures are for a stx-cylmder eng~e. 
and the fuel consumptions are an average of t~e tr-tal 
results of a number of engines nmning under ship pro­
pulsion conditions as regards speed an~ power. T_he 
drawings reproduced show the overall siZe~ of the ~~x ­
cylinder, 600 B.H.P. engine. The eight-cylmder eng1~e, 
with a. designed output of 800 B.H.P. wh~n nm~ung 
at 500 r .p.m., has an overall length of 13ft. llm., a. \vtdth 
of 2ft. lOin., and a height of 6ft. 9in. These are ~mall 
dimensiong for engines of such power, and the we1gh_ts 
are 8· 2 tons and 10 · 5 tons for bare engines of the stx 
and eight-cylinder sizes respectively. 

SIXTY YEARS AGO. 

A NOTE in our issue of July 6th 1877 stated that on 
May 8th of that year all the patents,, wit~ one ~nor 
exception, governing the manufacture ot sewm~ mac~es 
had expired. lmmeMe p rofits had been ~ade m Ame_rtca. 
out of the business. One company durmg the previOus 
year had sold over 260,000 machines and_ had a s~ _of 
between ten and fifteen million dollars mvested m 1ts 
business. It was estimated tha.t on each machine an 
overall profit, shared hetween t he manufacturers, agents 
and canvassers of 400 or 500 per cent. was made. The 
actual first cost of the machines sold by the leading com­
panies at from 60 to 70 dollars was s~ted to be fro_m 
11 to 15 dollars. After paying royaltieS and com!'rus­
sions to agents and canvassers the manufacturers reta.med 
about 80 per cent. of the profits but ?~t of th~t sum t~ey 
had to meet the expense of maintammg theu- fac~~1es, 
pay ing taxes and meeting the immense costs of the hti~a­
tion which had marked the early days of the sewmg 
roach ino industry. Among the patents ":hich had_ e"-pired 
was the Batchelder continuous feed which substttuted a 
cylinder for the ratchet and wheel feed ?f H owe's orig~al 
machine. The continuous feed rema.med an essential 
featw·e of every sowing machine whatever its make. I t 
was stated to have earned a profit of four million dollars 
for its inventor. The patent had been twice extended to 
the enormous advantage of the Singer, ~eeler a:nd 
Wilson Grover and Baker and H owe sewmg machme 
compa~ies. Outside this combination . other. companies 
had to pay royalties for the use of the mventton of from 
one to three dollars on each machine. Following the 
expiration of the patents there was a great fall in ~he 
retail prices of sewing machines. The ~our combme 
companies announced that the cost. of thetr 60 and 70-
dollar machines would be reduced to 18 nnd 22 dollars 
respectively. Farther reductions woul?- possibly be made 
owing to the dissolution of the comb~e. and because ?r 
competition from Canada.. It was a.nttctpa.ted th&:t th1s 
reduction in price would not only benefit the public but 
by weeding out the weaker companies would establish 
the stronger concerns on a more profitable basis than 
ever. The sewing machine business in England, our 
note concluded, had not been thriving lately ; indeed the 
trade had been " rather disastrous." A crisis had now been 
reached of which the issue at the moment was very doubt­
ful. I t was however suggested that from the extinction 
of the monopoly nothing but advantage would arise and 
that a greatly increased business would result. 

" A VERY LARO I£ PLANING MA.cRINE."-vVe have been 
asked to state that the machine described under tho 
above-named titlo in our issue of June 18th was supplied 
to the order of the Davy and United Engineering Company 
Ltd.- formcrly Da.vy Brothers Ltd. of Sheffield- and that 
it is one of many large tools which the firm is installing 
in connection with the extensions to its Darne.ll plant. 

THE LATE MR. JoHN W. MELDRUM.-It is with regret 
that we hM·e to record the death of one of tho oldest 
mechanical engineers in the country, 1\1r. J ohn W. 
Meldrum, the joint managing director of Meldrwns Ltd., 
of Timpcrloy, near Manchester. H e joined the firm in 
1886, when the works were in City-road, Manchester . His 
brother, ~fr. J ames Moldrum, had started the works, then 
manufacturing steam jet apparatus, such as acid elevators, 
compressors, ejectors, &c. The works 'vere moved out to 
Timperley in 1902. The steam jet blower formed the basis 
of tho ·• Meldrum " forced draught furnace. It was then 
applied to the burning of refuse in conjunction with thE" 
" Moldrum " continuous grate destructor, which was Lhe 
basis of modern destructor practice. It is a lso applied 
with great success to mechanical stokers. Mr. Meldrum. 
who would have been eighty-seven on June 26th, was at 
the works, as usual, within a few days of his <iea.th, whi('h 
t,ook place whilt~t on holiday in Srotla.nd. 
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Rail and Road. 

NEW _AVS";rRIAN ELECTRIC TOCK.- Two new designs 
of electrtc ra.tl coach are being tried by the Austrian State 
Railways. One is an oight-wbeGied high-speed passenger 
coach, t.he othet· a light parcels vo.n. Two vehicles of each 
pattern aro on toRt. 

MANIFOLD V ALLEY LI NE : CoanECTtON.-In our note 
on tho Manifold V a lloy Line in this rolwnn last week wo 
said t~at it had been presented to tho talfordshire Co~ty 
Counctl by the London and North-Eastern Railway 
Company. This, of course, should have read the London , 
Midland and Scottish Railway Company. 

PARIS-LE ?flANs Eu;CTRIFlCATION .- Tho electrification 
of t.ho 132! mile section from Paris to Le Mans of tho 
J>aris·.Brest line has now been completed. The cw-rent is 
supplied at 1500 volts as D.C. from thirteen automatic 
converting stations using JV.ercury arc rectifiers. The 
stations receive:- <'Urront at 90,000 kV from an overhead 
supply running for the most part alongside the track. 
Two t hree-phase <'i rcuits of six conductors are cat·ried on 
tho masts. 

DELAY ON P ONDERS E ND LrNE.- On Tuesday last, 
.Jtmo 29th, a la rgo dump of old rubber tiros on the pre­
mises of tho Lipton Tyre and Rubber Works, near tho 
railway a rch at the bottom of Broad-lano, Tottenham, 
C'aught fire. As a rc'luJ t trains on the L .N .E .R . line from 
Ponders End to Livl:'rpool.st reet were delayed owing to the 
thmso smoke. Up to 9.10 a.m. all trains wore run past t ho 
Atore at caution, but after that time t raffic had to be 
Atoppocl for a. pl:' riod of nearly fifty minutes. 

A RoAD Somt~m IN NonTHERN RHODESIA.- At t he 
opening of t he Legislative Council of Northern Rhodesia, 
on a.turday last, June 26th, the Governor, Sir Hubert 
Young, stated that a surplus of £500,000 was e:x1>eoted. 
H e indica ted that he was prepared to agree to provide 
funds for the construction and maintenance of a. road 
linking alisbury, the capital of Southern Rhodesia, with 
Lusaka., the new capital of Northern Rhodesia.. The now 
road has been made possible by t he proposed erection of a 
bridge over the Zambosi at Chirundu by tho Beit T rustees, 
work on which will commence shortly. 

NEw L.N.E.R. LocoMOTIVE.- On Monday, June 28th. 
the new L .N.E.R. locomotive, " Union of South Africa," 
was named at King's Cross Station by Mr. C. T . to 
Water, -High Commissioner for outh Africa; the loco. 
motive " Dominion of New Zealand " was named at the 
same time by Mr. W. J . J ordan, H igh Commissioner for 
Now Zealand ; and the locomotive" Empire of India" was 
named by Sir Firoz Khan, High Commissioner for India. 
A sister locomotive, the " Dominion of Canada," has boon 
fitted with a Canadian type whistle. Tho " Union of 
• outh Africa " is also fitted with a whistle of Colonial 
type, the pattern used being that of the South African 
R ailways. The other locomotives of this group of five, 
which includes tho " Dominion of Australia," have stan­
dard L .N.E.R. pattern whistles. 

" AI.L·STEEL " COACHES IN ACOIDENTS.- We notice 
that. at least one London newspaper has used the circum­
stances of the accident which occurred on the Southern 
Railway at Swanley last Sunday, June 27th, as an occasion 
for reviving the demand for " a.ll-steel " coaches. I t 
therefore seems appropriate to remark that in Colonel 
Mount's report on the Battersea Junction accident on 
April 2nd the company's chief m echanical engineer is 
quoted as having expressed the opinion that had the bodios 
of the two coaches which collided afforded greater r esist­
ance, as, for example, by being of all-steel construction, 
th(l increased rigidity might have resulted in derailment 
and the throwing about of the coaches in star formation. 
It was fortunate that there was no derailment for the 
collision took place on a viaduct. Colonel Mount himself 
contends that the right policy is to continue to direct 
avn.ila.ble resources towards the prevention of accidents 
rather t han towards minimising t heir effects. 

NEW LOCOMOTIVES FOR INDIA.-Some new 4-6-2 
" X.P." type locomotives are being built by the Vulcan 
F oundry, Ltd., for the Great Indian P eniDBular Railway. 
A number of features new to tills type of engine are being 
incorporated with a view to finding a design suitable for 
long mileages in express passenger work between over ­
hauls. The now engines have two outside cylinders 
driving the middle pair of coupled wheels. One of t ho 
engines has been fit.tod with Timkon and the other with 
S.K .F . roller bearings. The cylinders are 2 1 tin. cliameter 
by 28in., and othor loading dimeOBions are : Driving 
wheels, 6ft. 2in.; driving wheel base, 13ft. 2in.; total 
wheel base, 36ft. 1 Oin.; overall length of engine and 
tender, 76ft. Bin.; total heating sw-face with superheater, 
2289 square feet ; grate area, 45 square feet ; boiler 
pressure, 210 lb. per square inch; weight of engine and 
t ender in working order, 173 tons fitted with S.K .F. 
bearings, and 173 tons 2 cwt. 2 qrs. fi tted with Timken 
bearings. 

ACCIDENT TO THE .lRJSB l\1AIL.- A note in this column 
in our issue of April 30th last referred to the inquiry into 
tho accident to tho Irish Mail train at Crewe Station on 
April 14th. It will bo recalled that in his evidence Mr. 
Spinks, of t he London, Midland and Scottish Railway, 
said that be found the leading axle of the trailing bogie 
of t he kitchen car broken off flush with the left· 
hand wheel and that he had subsequently found that 
thei'O was a. flaw in tho axle. In tho conclusion of his 
report on tills accident, which was recently issued, Colonel 
A. C. Trench says: " This accident was caused by a. 
broken axle, the fracture being due to a fatigue fta.w which 
bad grown till it extended over about 65 per cent. of 
the area; the flaw probably commenced with corrosion, 
or possibly a tool mark on t he edge of the wheel seat, 
and the final fracture may have been due to the shock 
which occurs when traversing an abrupt diamond crossing. 
The ftaw was in a position where it would be almost 
impossible to detect it in either running or shop examina­
tion, unless the wheel.s were pressed off. The metal of 
which tho axle was constructed was of good quality and 
complied with tho laLest. specification. The company 
are taking steps to reduce still further the liability of 
similar failures, which are already rare." 
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Miscellanea. 

LoNDON CHAMBER OF CoMMEttcE.- After three vears' • 
service as President of the London Chamber of Commerce, 
Sir Stephen Demotriadi has rE>tired. At tho annua l 
meeting of the Chamber Sir Alexnnder Gibb was elected 
PrPsiden t. 

ExPORT OJ!' WELSH CoAL.-ShipmentA of coal from p orts 
in South Wales c.luring the last week amounted to 468,000 
tons, a figure 36,200 tons higher than that of the previous 
week and 16 ,669 h igher than that of the corresponding 
week Last year. This is the highest levE.'I recorded since tho 
W<'Ok ended J a.nua.ry 22nd, 1932. 

ELECTRICAL T ITNINO OF MOSIOAL lNSTRUMENTS.-lt is 
reported that an electrical appo.raLus ha.s been designed 
by 0. N. K asatikin and c·on.structed by the Eloctro­
Acoustics Department of the i nstitu te of Research of the 
Soviet Musical Industry, operated on A.C. to tune by sight 
su ch instruments as harmoniums, accordions, &c., during 
manufacture. 

THE lNSTlTOTION OF GAs E NOlNEERS.-On Wednesday, 
last, June 30th, Mr. J. R. W. Alexander relinquished the 
secre taryship of the Institution of Gas Engineers to tako 
up t he appoint ments of general manager of Associated 
Oa.s and Water Undertakings, Ltd ., and general manager 
of the E ast Surrey Gas Company. H e will be succeeded 
by Dr. W. T. K. Braunholz. 

SouTH AFRICAN l\1ImNo.-Since the setting up in 1913 
of the Prevention of Accidents Comruittee in South Africa 
the figures for dea ths in mines, recently published for t he 
period 1912 to t he present time, are almost half that of 
previous s imilar· periods. These figures are the more 
significant in "iow of the increased depth of mining and 
of the many ine:x1>erienced employees engaged during the 
period of expansion . 

YoRKSlllRE COAST ELECTRICITY SUPPLY.-A report. 
from Messrs. Preece, Cardew and Rider and Mr. A. Collins 
on the possibili t ies of closer union between the electricity 
undertakings of Scarborough, B r idlington, and Whit by, 
in accordance with the recommendations of the McGowan 
R eport, has been received by t he councils concerned. It 
was agreed to form a. join t board for the distribution of 
electricity within the areas of the undertakings concerned 
or in any other a rea. considered advisable and agreed to 
by the Electricity Commissioners. 

A NEw R uSTPROOF P AINT.- A new rustproof paint for 
which a number of advantages a re claimed has recently 
been put on the market by Thos. Parsons and Sons, Ltd. 
The new paint is formulated on a chlorinated rubber base 
and is known as " Rust E eter." When applying the paint 
it is not necessary to clean off all the rust on a metal, but 
merely to clean off loose scale and grease, and when the 
paint is applied it reacts on tho ruRt and transforms it 
into an essential part of the protective coating. I t is 
applied either by spraying or with a brush and sots in 
twenty minutes. 

A R OYAL VrsiT TO JAJtnow.- It is armoune;od that on 
July 12th the Duke of K ent will visit Jarrow and H ebburn 
to inspect the social service centres, as part of a. tour of 
social centres in County Durham. The Duke will inspect 
the occupational centre now in course of erection at the 
Hebburn power-house. At J a rrow he will pass the site 
of t he £ 1,000,000 steel works project, which has been 
derelict since the closing of Palmar's steel works. He will 
be received at the Jarrow centre by the Mayor, Alderman 
J. W. Thompijon, and it is hoped t hat Sir J ohn Jarvis will 
be present. In the various departments the work will bo 
e::-..1>lained to him by the unemployed men in charge of the 
various sections. 

Low TEMPERATURE CABoONlSATION, LTD.-In the 
course of his address at the armual general meeting of Low 
Temperature Carbonisation, Ltd., Col. W. A. Bristow 
said that, following upon the success that has attended the 
preparat ion and marketing or t he products from t ho fi rst 
plant a.t Barugh, it has been decidod to construct a second 
plant in Derbyshire, at a cost of approximately £200,000. 
A third plant will be included in the general scheme in 
Sout h Wales. Contracts have already been placed for the 
main items for the Derbyshire plant and most of the 
products have been sold up to the yoar 1940. By tho 
middle of next year the company \V ill have over a. thousand 
retorts at work, not inoludin~ t hose at Greenwich, which 
Are owned by t he South Metropolitan Gas Company. 

THE VJBRATlONS I NDUCED llY BLASTINO.- ln order to 
study the naturo of the vibrations of oarth and air caused 
by blasting in quarries and mines, the U.S. Bureau of 
Mines assembled a. portable research plant in a specially 
constructed vehicle equipped with seismographs and 
recording apparatus to study tho amplitude, frequency, 
and rate of propagation of vibr·a.tory waves, both funda.· 
mentally and in relation to the transmitting media. The 
instruments measure ampl itudes in ton thousandths of 
a.n inch. Observations during 1936 were taken in n inotoen 
different quarries of shots varying from 42 lb. to 20,000 lb. 
of explosive per shot. As a result a considerable amount 
of information has boon obtained concerning the cha racter­
istics of earth vibr·ations caused by blasting operat.ions 
and the influence upon them of structural changes in the 
ground and of field technique. 

LoNDoN 's GAS MAINS.-R ecently a. length of gas main 
laid down at King's-avenue, Woodford, brought the total 
mileage of the Gas Light and Coke Company's mains up 
to 6000, a figure surpassing that of any other gas company 
in the world. Each year during the past five years this 
company has laid over 200 miles of mains, 1800 men being 
employed continually on main lay ing and repairs. Tho 
system now consists of 2,650,000 pipes from 2 in. to 4 feet 
in diameter, with a total weight of 560,000 tons. Statistics 
show that the company serves an area. of 540 square 
miles and s upplies 1 t million consumers. It carbonises 
3,000,000 tons of coal each year and the gas is distrjbut.ed 
from 100 gasholders. Its highest daily output of gas is 
250 million cubic feet, as against a. few thousand 125 years 
ago. Last year the company installed 750,000 now 
appliances. The ten London gas companies in the Greater 
London area, including the Gas Light and Coke Company, 
work 12,000 mileA of mains. 
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Air and Water. 

I NTERNATIONAL AERONAUTICAL F EDERATION.-At the 
conclusion of tho International Aeronautical F ederation 
Conference in London, Prince Georges Bibesco (l:tuma.nia.) 
was for tho eighth successive yMr elected Presiden t of t.h<' 
Federat ion. · 

AEUlAL R OAI> I NSP!l!CTION.- Tho possibilities or an 
aerial inspection for the trunk roads transferred to the 
care of tho Ministry of Transport from the local highways 
authorities are being considered by the Mini8tt'r or Trans­
port, Dr. Burgin. 

lNTEUNATIONAL AviATION MEto:TINo.-Tho Fourth 
Internat ional Aviation Meeting will b held at Zuril'h 
from July 23rd to August 1st. It. is expected that it will 
be even more successful t.han t.he previous meet.i.ng. held 
in 1932, s ince already more than t.wice as many com ­
petitors have entered from fourteen different rountries. 

A NEw HIOB·SPEED lloTOR BOAT.- A series of experi ­
ments are to be made by Sir .Malcolm Campbell on Loch 
Lomond with a new high-spood motor boat. The boat 
has been named " Bluebird ," and if the experiments are 
successfuJ Sir Malcolm intends to install the engine of 
his racing motor car in the boat and attempt to set up a 
new world speed record for water. 

A NEw WoRLD's HEIGHT R Econo.- The world's height 
record recently made by Squadron Leader F. R. D . Swain 
was broken on )'lay 7th last by Lieutenant-Colonel Mario 
Pezzi in a Caproni 161 biplane with a Piaggio " PX1RC72" 
engine. Lieut.-Col. Pezzi reached a. height of I 5,655 m. 
The figures, however, have not yet been homologated by 
t he Federation Aeronautique Internationale. 

LrVERPOOL-AMSTERDAll1 Am RouTE.-On JuJy 1st the 
daily air service from Liverpool and Doncaster direct to 
Amsterdam, operated by the K .L.M. Royal Dutch Air 
Lines, will be resumed. The route will be operated entirely 
by Douglas " DC2 " machines. On the same date t he 
~orth-Eu.storn Airways will also open new air routes from 
Doncaster to Manchester, Hull, and Grimsby. 

UNION CASTLE SHIP LosT.-On Saturday l118t, June 
26th, the s.s. " Sandgate Cu.stle," a vessel of 7634 tons, 
owned by the Union Castle Mail Steamship Company, 
was abandoned on fire some 400 miles north-wos~ of 
Bermuda. The crew of forty was rescued by the Amertcan 
liner " President Pierce," which responded to an S.O.S. 
when about 180 miles away, and taken to New Y ork . The 
" Sandgate Castle " was completely destroyed. 

EMPIRE Am MAu.s.-The Imperial Airways fly ing boat 
" Centurion " inaugurated the new Empire air mail 
services on Tuesday, June 29th, when she loft South­
ampton Water on the first stage of her 7260.mile journey 
to South Africa. She carried 112,000 letters, and the 
mail included a letter from tho King to the Oovernor ­
Gene'ral of South Africa. The flying boat's depar ture 
was delayed for half-an-hour by t rouble with one of 
her· four engines, but the lost time was soon made up. 

A NEw QUAY AT NoRTH SnmLDs.-Sir Arthur Suther­
land, Chairman of the Tyne Improvement Commission, 
formally opened a. new quay at the Albert Edward D ock 
entrance, North Shields, on Tuesday last, June 29th . The 
new quay marks the CQmpletion of schemes costing 
£500,000 carried out by t he Commission to facilitate 
trade with Norway. I t is designed to accommodate 
passengers and cargo between the Tyne and Oslo, and as a 
result of its construction Fred. Ol.sen and Co., L td ., has 
intimated an extension of its services with this country. 

MARINE ELECTRIC PROPULSION .-A recen t report on 
the running and operation of the two 18,000-ton liners, 
" Scha.rnhorst" and " Potsdam," during the past twelve 
months indicates that a saving in fuel consumed per voyage 
amounting to about 8 per cent. has been shown over the 
costs for fuel of a similar vessel propelled by geared 
t.w·bines. This saving is credited to the turbo·eleotrio 
installation on the two vessels and is attributed to the 
avoidan ce of propeller racing in rough weather and the 
ease with which one turbo-alternator set can be run alone, 
when the vessel is operating at cruising speed. 

BEmA P oRT ExTENSION .- In the annual report of the 
directors of Boira Works, mention is made of the increased 
traffic, amounting to 25 per cent. last year , at the por t of 
Beira.. Owing to satisfactory t rade conditions in both 
Southern and Not•thern Rhodesia., imports rose by 13 per 
cent., while exports were 32 per cent. higher. Under th(l 
circumstances a rrangements have been made to extend 
the port facilities at an estimated cost of £475,000. The 
improvements in clude the construction of an adclitional 
deep -water bert h and equipment, two large transit sheds, 
an extension of the electric power station, and t he reclama­
tion of land behind the existing wharves. 

THE LA'l'E SQUADRON CoMMANDER COLMORE.-Wo have 
to record t ho death of Squadron Commander G. C. Colmore. 
at the early age of fifty-two. H e was one of t he pioneers 
of flying in this country, and was a su ccessful competitor 
in the early compotitioDB for British-built engines. On 
the outbreak of war he joined tho R oyal Naval Air Service 
and was p osted to the airships branch. H e was com­
mander of Lhe Luce Bay Airship Station and at a later date 
he was made commander of the Wormwood Scr'UbS Naval 
Airship Constructing Station . Ho was looked upon as an 
authority on airship design and construction and made 
many trips on both B ritish and Continental airships. 

GENOA AJRPOnT.-lt has recently been decided by t he 
Italian Council of Ministers to grant 18,000,000 lire 
towards the construction of an airport at Genoa. Diffi­
culty has been experienced as the town is placed on a 
narrow strip of land between the sea. and encircling 
mountains. In consequence a irct·aft have had to choose 
between the soaplane base and t he emergency landing 
ground of tho local aero club. I t is now proposed by the 
engineer in charge of the scheme, ignor Albortazzi, t o 
make the necessary space by enclosing a portion of the 
sea and building a platform over it to act as a landing 
ground. The project is estimated to cost about 22,000,000 
lire and involves clearing t he coast to the west of the 
P olcevora ar·ound Castello Raggio and enclosing a strip 
of sea. in tho Rhape of a t rap(lzium in front of thiR roaAt. 

• 
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THE ENGINEER 

constitution as a strike, for it is something apart 
from industry ; something with which industry 
cannot deal. We regard also as not genuine all 
strikes which are not aimed against the employer, 
for something he has done or has not done in 

v CLXIV connection with his workpeople ; but to forre 
:::;;;;;;o;;;;L ·;;;;;;;;;;;;;;;;;;;;;;;;;;;;.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;N;;;;o;;;;.;;;;;;;;

4 2;;;;5;;;;1~· hi m to do so m et l1i ng which it is not h is real 
·- business to do, as, for example, to discharge a 
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man against whom labour has directed its rancour. 
Omitting such cases as we have outlined, we insist 
that the strike is an anachronism because, in the 
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~g the employers' federations, and the cause of offence 
28 is removed. But if the employers are occasionally 
~g at fault it must be admitted that labour is not 
~~ invariably as conscientious in the observance of 
1s its contracts as it should be. In justice it must 
~g be said, however , that of late t he troubles have 
12 been brewed by groups within t he unions and 
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In view of all the machin ery which exists for the 
ettlement of questions concerned with employ­

ment between employers and employed , t he strike 
has become an antiquated weapon only wielded when 
labour determines to force industry to do something 
which the commit tees or courts set up for arbitra­
t ion and conciliation have decided it should not be 
called upon to do. Such strikes, when they do 
occur, are not infrequently tinged with politics 
and inflict hardships on the community. A strike, 

•. • No urnkrtaking can be given to return drawi111Js or mantUcripu; for example, which was directed against capitalism 
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OF STRIKES. 

AT t he moment no grave s trikes ar e disturbing 
t he even course of British industry. The busmen's 
str ike came to it s inglorious end several weeks 
ago, and the mining strike never matured, either 
because the people concerned were moved by Mr. 
Baldwin's appeal, or because, as some qualified 
observers hold , there is little or no discontent 
amongst the miners. In this state of peace it 
should be possible to study strikes with a philo-
ophical detachment which is unattainable at a 

time when a general statement is certain to be 
applied instantly to a particular case. Before a 
war or after a war one may debate the means of 
preventing wars, but during the war particulars 
engross t he attention to the exclusion of generalities, 
whilst the mental-or, must we say, psychical?­
condition of all concerned is unfitted for logical 
thought. 

Concentrating our attention solely on genuine 
industrial strikes, the first fact t hat occurs to us 
is that t hey are anachronisms. By the genuine 
strike we mean one that is directed by labour 
against the particular conditions of its employ­
ment. I t is a. conflict between a specific employer 
and his employees-say, to take an example, 
between the railway companies and their men on 
t he question of hours and wages. Strikes like 
that tllfeatened in the northern coalfield because 
two unions were at loggerheads we do not regard 
as genuine. We must exclude also all strikes 
which are fostered for a political purpose even 
though that purpose is the improvement of labour 
conditions. I t is impossible to regard a. mass 
r ebellion of the working classes agairu;t the nationa l 

be not a quarrel with the industry, qua industry, 
in which the men were engaged, but against the 
conditions of the State. I t was laid down in the 
Trades Dispute and Trade Unions Act of 1927 
that any strike is illegal if it (1) " has any object 
other than or in addition to the furtherance of a 
trade dispute within the trade or industry in which 
the strikers are engaged ; and (2) is a strike 
designed or calculated to coerce the Government 
either directly or by inflicting hardship upon the 
community." It is, we think, desirable that this 
clear definit ion should be borne in mind at the 
present time. We have to recognise that labour 
would be shrewd enough to give an industrial 
appearance to its actions and so bring them 
within the law, but it should not pass the 
wit of man to decide in the case of any 
dispute whether it was funda mentally indus­
t rial or political. That would be no small 
advantage, for even t hough the means, formulated 
in the Act , for dealing with the strike which is 
outside the law leave much to be desired, it would 
be a satisfaction to know when it was not the 
machinery for t he settlement of labour questions 
that was at fault, but that the matter was one 
which no form of ind ustrial conciliation could ever 
hope to satisfy. 

Standardisation of Locomotive Failures. 

OF a ll the troubles likely to afflict the engineer 
responsible for the running of locomotives, the 
failure of an engine to proceed with its train is one 
of the most trying. I t is bound to upset immediate 
routine, and later on to appear against the owning 
shed in the shape of reduction of the average of 
sound mileage, although the cause may be, and 
often is, beyond the con trol of the shed autho­
rities. Most failures can be t raced to one of five 
main causes- plain carelessness in lubrication, 
which on most railways appears to be the principal 
source of trouble; shortage of steam, which may 
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be due to the mismanagement of the engine or the 
fire or to poor quality of the coal; overloading, 
an error on t he part of the traffic department ; 
failure of material, which cannot be foreseen ; 
and inherent weakness of some particular part or 
detail, inducing either liability to repeated break­
age or to such indifferent running that the slightest 
lack of special attention may prove fatal. Care­
lessness in lubrication and mismanagement of the 
engine or fire are causes open to i znprovement by 
educative methods, and poor quality of coal can be 
remedied by closer supervision of the sources of 
supply, but an allegation of weakness in some 
detail require~ a lot of p roof, and can only be deter­
mined satisfactorily by stat-istics over a reasonable 
period of time. In spite of sometimes strenuous 
denial, such defects do n.t times exist, and can 
cause a lot of trouble befor e th~y are finally 
scotched. E xcepting delays alleged to be d ue to 
minor cases of overloading, which are often really 
an excuse for mismanagement, it does not seem to 
be fair to blame the engine for another department's 
mistakes, and we would, in consequence, suggest 
that fa ilures of this nature should not rank, and 
that this should include all cases of trains delayed 
by severe weather conditions or by the presence 
on the line of huge bodies of insects, such as locusts 
and caterpillars-a not uncommon occurrence in 
t ropical countries. 

It is usual practice when assessing failures to 
group them under the headings already referred 
to, but what we think would also be a good, but 
is not perhaps so general a practice, is a further 
grading on the basis of time lost to the train con­
cerned. Following this up, the gravest case would 
be the total inability of an engine to proceed with its 
train, followed in turn by a limit of loss of time, 
which might be assessed at one hour, any excess over 
t his period being rated as a total failure ; the 
succeeding limits being possibly thirty, fifteen, a nd 
five minutes in each g rade, any excess of these 
figures· again putting the failure into the next 
class. Division into passenger and freight groups 
is not recommended, on account of the increasing 
number of freight trains running at almost pas­
senger service speeds, and also on account of the 
growing practice of working trains of both classes 
by t he same engine, often during the same turn of 
duty. The suggested grading would give a standard 
basis for comparison which might be universally 
applied throughout British -owned railways, and 
which would auswer the question of what precisely 
constitutes a locomotive failure. An examination 
of the official standards of various railways would 
show a wide divergence of opinion in this respect, 
beginning with the somewhat rigid inclusion of 
inability to work its booked train when once the 
fire has been lit for that purpose, even though the 
engine may not have left the shed and no delay 
to the traffic has been caused. At the other extreme 
is the definition of a. failure as a total delay over 
any one trip of more than fifty-nine minutes, 
caused by mismanagement of the engine or by 
mechanical failure. The first of these standards 
strikes u s as unnecessarily strict , and likely to 
lead to evasion, a.s engines are easily changed over 
in a large shed during the process of steam r aising 
without authority being any the wiser and often 
with authority's connivance, nobody being anxious 
to earn the shed a black mark. The second 
definition seems altogether too lenient for modern 
operating conditions. These standards are quoted 
as showing the wide differences at presen t existing, 
but which must be adjusted before comparison is 
in any way possible. 

Were Brit ish standards adopted, t he circulation 
of the details of failures would become a valuable, 
if a novel practice, even on a confidentia.l basis 
between the principal officers concerned. But it 
is submitted that nothing is to be gained by official 
reticence in t his respect, whereas we venture to 
think t hat much could be learned by C.M.E .s and 
traffic managers from an examination of each 
other's troubles, and that, further , the compara­
tive mileages run per failure would n.ct as a stimulus 
to every locomotive department, in exactly the 
same way as does the domestic publication to the 
districts of an individual railway. It would seem 
t hat all British-own ed or operated r ailways in 
other parts of the world might join in with advan ­
tage, although their conditions may be widely 
different , the argument being that such difference 
is often more apparent t han real, as it is compen­
sated in many ways. Ther e also is the likelihood 
that parallel conditions do exist somewhere else 
in the British Empire. W e should learn from our 
mistakes, but before we learn we must have know­
ledge of them, and the greater the knowledge, the 
gren.ter should be the ndvancement. 

• 
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Obituary. 

Bfi:NRY R OMAN JEFFOOTT. 

I T is with the deepest regret that we have to record 
the death at his home at \Valton·on-Thames, Sw-rey, 
on the morning of Tuesday, J une 29th, after a long 
illness, of Dr. Henry R oman Jeffcott, the Secretary 
of the Institution of Civil Engineers. Dr. Jeffcott 
was t he second son of William J effcott, Justice of tho 
Peace, a nd was bom in County Donegal on February 
6th, 1877. From 1895 to 1899 he was educated at 
'rrinity College, D ublin, and then proceeded for three 
years to the Engineer ing School at Trinity College, 
D ublin, whero ho ~ained high academic honours, 
the degrees of B.A., B.A.I . (Ba.chelor of E ngi­
neering, Dublin}, Rnd Sc.D. b eing conferred upon 
him. From 1902 to 1904 he was trained as an 
assistant with Siemens Brothers and Co., Ltd. , at 
Woolwich and Stafford, boin~ engaged on the design 
of dynamos, motors, transformers, &c., in addition to 
workshop experience. From 1904 to 1905 D r . J effcott 
was at the Openshaw works of Sir \V. G. Armstrong, 
\ Vh itworth and Co., and was there engaged in gauge 
making, screw·cutting, ~eneral turning and fitting, 
&c. After leavin~ Manchester , ho became the head 

HENRY HOMAN JEFFCOTT 

of the Metrology Department of the National Physica l 
Laboratory, London, and was occupied with the 
experimental wo1·k connected with screw threads, 
pipe flanges, bolt heads, standardisation of eng i. 
nears' gauges, verification of sw·veying apparatus 
for base-line measurements, and the design, erection, 
and the testing of measuring machines. In 1910 he 
was appointed Professor of Engineering in the R oyal 
Colleae of .'cience for Ireland, D ublin, and held 
that post untill922. Dw·ing the last eight years of this 
period he was also Dean of the Fa: ulty of the College. 
During the war he was respons1ble for the maz:tu­
facturo of munit ions in the college workshops, wh1ch 
involved t he des ign and construction of turret lathes 
and the adaptation of existing lathes by novel 
methods. H e h('ld from 1918 to 1921 the post o f 
Secretary of the \Vater P owt'r R esources of Ireland 

ub-Committee, and was also Examiner in llfechanical 
Engineering in the University of Belfast and in the 
National Univc~ity of Ireland. At this period he 
was associated with Sir .John P. Griffith, ~I. Inst. C.E., 
in t he p reparation of a hydr o-electric scheme for the 
river Liffey. 

Dr. J effcott wrote many pape1·s on engineering 
and scientific subjects for the " Transactions " of 
learned societies upon such high ly t echnical matters 
as t he whirling of shaft~. vibration of beams, elastic 
deformation, screws and threads, electrica l trans­
mission lines, hydro-electric investigations, heat 
engines, surveying instrwuents, &c., and, in addition, 
he was the patentee of severa l inventions, the best 
known of which is his direct-reading tachometer. 
In 1922 be was appointed Secretary of the Institu­
t ion of Civil Engineer:;, which position he held until 
his death. Dur ing his secretaryship, the Institution 
celebrated its Charter Centenary in 1928. Dr . 
J effcott always placed himself with unfa iling readi­
ness and courtesy at the disposal of members and 
visitors to t he Iru;titution, and his death will be keenly 
felt by all those with who~ h~ came iJ;t ~ontac~. He 
was a member of the lnst1tut10n of C1vil Engmeers, 
the Institution of Mechanical Engineers, and the 
Royal I rish Academy. 

CONGRESS OF TilE I NSTITUTE Oll' TRANSPORT, 1938.­
Arrangements are in progress for the holding of t~e 1938 
Congress of the Institut e of Transport a.t Edmburgh 
from Wednesday, May J8th, to S!\turda.y, May 21st, 1938, 
inclusive. 

THE EN G I NEER 

Literature. 

Modern W orks M anagement. By G. S. MAsoN, B .Sc., 
M.I. Chem. E . London : ir I saae Pitman and 
Sons, Ltd . 1937. P ages 201. Price Ss. 6d. net. 

Tms book may bo described as suggestive rather than 
comprehensive, for in .it s relatively ~mall compass 
it gives a general outhne of the vanous phases of 
management, and it should help to enable a manager 
who has hitherto been content to rely on haphazard 
and uncertain methods to replace them by systems 
involving tho control of raw materials, labour, work­
manship, &c. T ho a uthor has end~avoured to tr~at 
his subject in a broacl way, S? tha:t 1t may be applied 
with equal effect to ttn cngmeerm~ works as to a 
factory manufacturing t extiles, cherrucals or any other 
product. . . . 

Chapter I deals with genera l prmc1ples, and s1x 
main principles, which may almost be regarded as 
axiomatic, a re enunciated ; but a lthough they are 
easy to state, their application. of~en r~quires an 
infin ity of patience, coupled w1th mtelhgent zeal. 
I t is simple to affirm that " each per~on must have ~ 
specific task, clearly defined and easily understood, 
yet most industrialis ts will . appreciat e the ~any 
difficulties that arise, espeCially when funct10nal 
organisation is undertaken. \Ve cordially endorse 
Mr. Mason 's stat ement t hat " to give more work to 
do than is possible to be done is involving not only 
criticism, but trouble." A harassed official is a lways 
inefficient. 

Chapters II to VI are conceme~ with the suc~essful 
control of various items, of whiCh the :first ts the 
important ono of raw materia ls. Unless adequate 
safeguards a.ro introduced serious loss will result, and 
this is duly emphasised by the a uthor. We should 
like h im to have stressed the importance of two 
things : first, tho necessity for limiting stocks, 
particular ly as most storeholders are prone to err on 
the side of lavish provis ion ; and secondly, the great 
value of having in addition t o the ordinary deter­
mined maximum and minimum quantities, a further 
predet ermined " or.derin~ level. " It is obvi<:>u:> that 
if the storekeeper 1s sat1sfied to work by lllllUmum, 
stocks may be seriously depleted between the time 
of ordering and the delivery of the requisit e goods. 

Chapter Ill considers the con t rol of. labour, ~d the 
variolll:l incentives adopted t o obtam a maxunum 
output. The value o f promotion is r ightly stressed, 
for it is felt that the introduction of an outsider 
should only be resorted to when a suitable individual 
cannot be found inside the organisation- in itself a 
reflection on t he admini~>tration. The fatigue curve 
given shows that the greate~ t he outp~t, t he g reater 
the rate o f increase of fatigue. vVh1le the author 
sketches tho different methods of remunerat ion, he 
does not express a n individual preference, although 
wo judge ho inclines to tho "efficiency system," in 
t hat it should t end to bring employee and employer 
nearer together. We fu lly agree that "the closer the 
sympathy botweon master and man, and the deeper 
the knowledge of each other, the better it will be for 
the ultimate good of the organisation as a. whole." 
We do not, however, agree that bad workmanship, 
irregular attendance, &c., may be punished by fining 
in the form of a deduction from the weekly wage. 
In no circumstances should that be done. 

Chapter IV discusses the control of workmanship 
by means of examination a t various stages and by 
testing, and it emphas ises the necessity for providing 
efficient machinery, ensuring well-lighted shops, and 
not ignoring the very important part cleanliness 
p lays in the workshop. 

Chapter V treats in a genera l and somewha t 
elementary manner with cost control, a subject t o 
which engineering managers have not paid sufficient 
attention, pa rt!) be<;aust' the cost accountant has 
not worked in close co-operation with the works 
staff. We should like to have found this strongly 
advocated by Mr. Mason, more particularly with 
reference to t he relation between the estimating 
department and tho cost accountant. While he 
states that "estimating is a matter of considerable 
importance," h<' does not point out the way in which 
close collaborat ion can he e ffected, although we a rc 
glad to notice that he draws attention to the valu.c 
of compa rison between actua l costs and those estt­
mated. We should like to mention the value of 
occasional and thorough " inquests " into serious 
discrepancies. The method on which overhead costs 
are recovered is so vital a consideration that we should 
have welcomed l\lr. Mason's views on the subject, 
and a statement as to t he advantages to be obtained 
from th(' machine-hour rate. 

Chapter VI describes problems that a rise in adminis­
t rative control, and emphasises t he necessity for 
managers t o have at their disposal all details for 
det ermining the true position at any moment. For 
this purpose charts and diagrams are invaluable, and 
the d ifferent types likely to be of use a re e21.-plained, 
the Gantt chart being given a degree of prominence. 
The change of scale encountered is, however, a dis­
advantage. All the proposals in this chapter are 
worthy of close attention. 

Uhaptel' VII concludes a n interesting. book with 
reflections, p ast and present, and furn1shes much 
food for thought in such subjects as the increasing 
tendency towa rds specia l purpose machines, towards 
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individua l drive, towards the reduction of hours, ~nd 
the a uthor advoc~ttes the need for closer co-operatiOn 
b('tween the machine builder and the machme user. 
This has not receivPd from engineers generally any-
thing like the att ention it deserves. . 

This book can be rt'commended to those who d~s1re 
to ma nage their works on logical and modem l~es, 
as well as to tlw student w ho would know somethmg 
of the general principles underlying management. 
" Modern Works Managemen t" is well illustrat~d 
with charts and diagrams, but it would be a defin~tE" 
improvement if these were numbered fo~ more rea?1l.y 
linking with t ho text. In a work of th1s natur~ 1t IS 

inevitable that no section can be treated exhaust ively, 
and according ly it would b e a distinct h elp if a corn· 
prehensivo bibliography cou.ld be added to futnro 
editi ons. 
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Mirfield-drive, Monton. Pnce 4s. net. 
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eclition. Vol. I , A- Bi. By J. F. Tborpe, C.B.E., D.Sc., 
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• Letters to the Editor. 
( 11' e do 11ot hold our<Pivt~~ rt>spons illle ft)r the opinimlJI of o•tr 

corresponde?lls.) 

THE THEORY OF DIMENSIONS. 

Sm,-\\'ben you favoured me by publishing at full 
longth in your issue of June ll~h my rep_Iy to. Mr. R. C. 
Porter's letter which appeared m a preVIous 1Ssue (May 
21st), I promised that l would refrain from taking any 
further part in tho cliscus~ ion, allowing Mr. Porter the 
last word. But now that a letter from Professor Cramp 
has appeared (Jw1.e 25th) in support of Mr. Porter, l 
think I am outiLicd to trespass a little further on your 
space. I will be as brief as possible. 

Professor Cramp gives us a kindly lecture on the 
principles on which the construction of a balance is based. 
In this ho is, to t he best of my knowledge, perfectly 
accurate; in fact, without disrespect to Professor Cramp, 
all that he says was quite familiar to me when a student 
at the Royal College of Science some fifty years ago. But 
the principles on which an instrument acts and what the 
instrument does, namely, its object or function, are two 
totally different things. When a chemist makes use of a 
balance, either to weigh a certain residue or precipitate 
for example, or to weigh out, say, a gramme of some 
reagent, he does not need to know the local value of g; 
the operation will give the same result exactly wherever 
be may be situated, from the Equator to the Pole. But 
ask him what force he iJO measuring (according to Mr. 
Porter), or what is the torque, or what the bencling 
moment on the beam at the pivot point (according to 
Cramp), and the instr·umont givt'!S no inclication whatever·. 
Even if asked to calculate the force or the torque, he will 
first need to be informed of the local value of g (in most 
cases unknown) ; if satisfied on this poinL, he will be able 
to express tho forco in dynes by multiplying by (J the 
figure representing tho number of grammes. Then, to 
give the torque about the centrallmife edge, he will need 
to dismantle his iruotrument and measure the distancr 
between knifo edge centres, which he must multiply by 
the force as calculated above. If P rofessor Cramp likes 
to use a balance in this way there is nothing to prevent 
him doing so, but it is not the manner in which a chemical 
balance or a pair of scales is used, nor the purpose for 
which that instrument ill designed. 

Birmingham, June 26th. F. W. LANCHESTEll. 

TRACK RECONSTRUCTION ON THE L.l\I.S.-With a view 
to increasing the comfort of passengers in the new high­
speed trains betwoen London and Glasgow, the London, 
Midland and Scottish Railway Company has carried out 
an extensive curve reconstruction scheme. More than 
a hundred curves with an aggregate mileage of about 60 
have been recanted or realigned. Another improvement 
is tho reconstruction of the viaduct carrying the line 
over the river Clyde at Lamjngton, in La.na.rkshire, so 
that trains nro now able to cross this viaduct at consider­
ably higher spreds t.hrtn hitherto. 
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The Southern Railway's Electrified 
Extension to Portsmouth. 

THE opt-nin~ to the public of the Southern Rail­
way's latest electrified extensions from Hampton 

<Jotll'~ Junction to Portsmouth, via Woking, and from 
Wokmg to AJton, takes place on Sunday, July 4th. 
Although the density of traffic on the Portsmouth 
ro':'te is not so great on the average as it is on the 
:'3r1~hton s~stcm, the relief afforded by conversion 
1s, 1f anythmg, greater, for the two banks in each 
direction between G\lildford and Havant with 
~ra~.ents as steep as 1 in 80, have always proved 
Jum~mg factors to the weight, timing, and punc­
tuahty of tho steam trains. For the fast trains, a 
four-car vestibuled set is the basic unit, from which 
are bu~t up eight and twelve-car trains, according 
to the tune of day and the requirements of the traffic. 
Ont- of the four-car sots in all these trains contains 
a kitchen car , so that every express train has a 
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FIG. 1- 0IS TRIBUTION SYSTEM 

refreshment or restaurant service. The stopping 
trains are composed of one or morE' two-car units 
of the corridor non-vest1buled type. 

A standardised time-table has betm introduced 
to give increased up and down regular services in all 
categories, and the total electric train mileage of 
4,188,168 a year has replaced 2,235,464 steam train 
tllJ.les, an increase of 88 per cent. compared with 
68 per cent. increase on the Eastbourne and Hastings 
line, electrified in 1935. The standard basis of the 
new time-tables is ono fast train an hour between 
Waterloo and P ortsmouth H arbour in each direction, 
cnlling at Guildford, Haslemere, P ortsmouth, and 
Southsea ; two stopping trains an hour in each 
direction, running non-stop between Waterloo and 
Surbiton, and then calling at a ll stations between 
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three complete sub-station equipments were unloaded 
per month. During tl l(> period between December , 
1935, and November, 1936, 188 cable trains were em­
ployed in laying 309 miles of single-core, 33-kV 
cable, and 218 miles of pilot cable. 

For the operation of the electric services, the power 
is obtained f1·om the Central Electricity Board's 
grid sub-staLions at Byfleet and P ortsmouth, and 
from the company's own generating station at Durns­
ford-road, where a 5000-kW set has been replaced by 
a 12,500-kW machine. Tht- increased traction supplies 
in the western suburban area. have been provided 
by an additional rotary converter sub-station at 
Durnsford-road. Power from thegrid is distributed by 
a 33-kV ring main to nnattended sub-stations (Fig. 1) 
containing mercury arc rectifiers, which supply 
660-volt D.C. to the track. These sub-stations a re 
operated by supervisory control gear from central 
points. 

As usual. the H. T . and pilot cables are run in wooden 
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troughs supported on concrete posts, except where 
local conditions necessitate the use of concrete ducts, 
as at level crossings and stations. The 33-k V power 
cables consist of three single paper-insulated, lead­
covered cables, compounded and served, and are laid 
in the troughing in triangular formation, transposed 
at regular intervals, but the last sections of the cables 
which lead into the sub-stations are three-core 
armoured cables. 

A dry core paper insulated lead-covered and 
armoured pilot cable is laid with the power cables, 
together with a four-core impregnated paper cable 
for the E .H.T . feeder protective system (Fig. 2), 
which is a combination of the circulating current and 
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and very small ci rculating currents, resulting in 
a pilot cable of small section . 

In all there are twenty-six sub-stations and eighteen 
track paralleling huts remotely controlled from two 
control rooms at W oking and Havant. The Woking 
control room con trols the arf'a north of Liss, while thE' 
sub-s tations south of that point are controlled from 
the Havant control room shown in Figs. 3 and 4. 
Thf' sub-stations are of identical design to those on 
previous extensions and consist of two sections : 
an E.H.T. switchgcar outdoor structure section, and 
a rE-ctifier and L .T. switchgear building. Apart from 
tho1-o placf's where special conditions requir(' the addi­
tion or omi.-;sion of an E.H.T . feeder as at Weybridge, 
Pirbright, Chertsey, Egham, Guildford, Havant, ancl 
Ash Vale, or where an additional rectifier has been 
installed, as at Fratton, the sub-stat.ions are all 
identical. 

T he E.H.T. switchgear, Fig. 5, is erected on rein­
forced concrete structures screened from unauthorised 
access by an unclimbable fence. Normally there are 
three oil cir·cuit breakers, each of 500,000 kVA 
rupturing capacity. Two are for the sectionalising and 
selective protection of the ring main, and one for 
conLrolling the supply to the rectifier transformer. 
Adequate facilities are provided for local isolation 
and sectionalising by the isolating switches supported 
on the concrete cross beams, which also support a 
bus-har system which links up the two incoming 
feeders. From this bus-bar a tee-off connection is 
taken th rough the rectifier transformer oil switch to 
the unit. in question. This transformer stands 
against the end wall of the sub-station building and 
its purpose is to step down the 33-kV three-phasE' 
supply to a double six-phase supply at the voltage 
required by the rectifier anodes. 

Auxiliary supplies are provided by single-phase 
20-kVA tL·ansformers connected through switch fuses 
from each of the two incoming feeders, and a three­
phase 30-k V A transformer similarly connected to the 
bus-bars. The single-phase t ransformers provide the 
curront for signalling, oil switch operation, lighting, 
and other auxiliary pw'J)oses. Duplicate transformers 
ensure continuity of supply in the event of failure of 
either feeder, and also serve as potential transformers 
for synchronising the two feeders. The 30-k V A three­
phase transformer provides the auxiliary supply for 
the mercury arc rectifier, sub-station heating, and 
lighting, &c. 

The sub-station buildings house the mercury arc 
rectifying plant, the D.C. high-speed circuit breakers 
which control the D.<J. energy to the track feeders, 
and other auxiliary equipment. The steel tank 
rectifiers are duplicates of those installed on the 
Sevenoaks-Eastbourne and Hastings schemes. The 
continuous rating is 2500 kW, corresponding to 
3790 amperes at 660 volts on the D.C. side. Higher 
currents can be provided for shorter periods up to a 
momentary maximum of 12,000 amperes. A thermo­
statically controlled closed circuit water-cooling 
system is housed in an annexe built on to the back 
of the sub-station building. 

All t.he rectifiers are completely automatic in their 
operation through the medium of a master controller 
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FI G . 3-HAVANT CONTROL ROOM FIG. 4 - INTERIOR OF CONTROL ROOM 

Sw·biton, P ortsmouth and Souths('a. These trains, balanced voltag<• systems, giving the advantages oi 
are made up in two sections, one of which is detached both and employing the simplest devices. From 
or attached at Wok.ing to serve all stations on t he Fig. 2 it will be seen that each current transformer 
Aldershot, Farnham, Alton line. The Weybridge, has two secondary windings interconnected to form 
Virginia Water, and Staines trains are regarded as a balanced current system in one case and a balanced 
part of the western section suburban services, voltage system in the other. The protective relays 
although the tracks were electrified as part of the are connected into tho balanced voltage circuit in 
P ortsmouth scheme. On Saturdays in the summer the such a way as to operate as balanced voltage relays. 
standard service over the Portsmouth direct line is The action of the remaining set of windings, through 
increased by three fast trains an hour in each direction. which the current circulates, prevents the high-

The rapidity with which the work was carried out voltage experienced with the balanced voltage system, 
speaks well for the organisation of those responsible and troubles due to capacity currents in the pilots 
for it. Starting on Juno 27th, 1935, twenty-six sub- are removed. Ring type current transformers of 
stations were built and equipped and 242 track miles simple design and capable of meeting heavy short­
were electrified in just over twenty months. Electric circuit conditions can be employed. No special 
tria l trains began to run to P ortsmouth on May 8th, balancing of the current transformers is necessary, and 
1937. Each sub-station equipment was carried on the usual air gaps, which are sensitive to location, are 
a train (Fig. 6) composed of eighteen wagons, with a eliminated. Other advantages claimed for the system 
36-ton breakdown steam crane and brake van, and are increased stability without sacrifice of sensit.ivit.y 

which comes into service when the rectifier t ransformer 
oil circuit breaker is closed. A complete sub-station 
can be, however, changed over to local operation 
if desired. The control gear in this case is centralised 
in a three-panel switchboard, which a lso houses 
various auxiliary transformer equipment associated 
with the rectifier itself. The three panels control 
the E .H.T. switchgear, the rectifier, and the auxiliary 
services respectively, and give visual indicatior. 
should any failure occur. 

The positive connection from the cathode of each 
mercury a rc rectifier is taken along a t rench in tht­
ftoor to a D. C. circuit breaker room. H ere it is taken 
through a main 4000-ampere high-speed circuit, 
breaker, and thence to a bus-bar, from which connec­
tion is made to the track feeders through smaller 
2500-ampere high-speed circuit breakers. The nega­
tive feeders connected to the track rails ret.um the 
enrTant to tho negative hus-har situated near the main 
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Lransformcr to the neutral point of which it, is con­
nected through absorption roils. 

Similar in design to the 1-)wanley and Ore conLrol 
rooms on tho BrighLon lino, the n ew Woking and 
H avant control rooms conLain switchboards arranged 
a long a curved wall. on which nre diagrams of the 
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other by A.O. obtained by the high-tension supply. 
Two 120-volt st orage batLeries, and a switch­
board serve Lo supply and dis Lribute operating 
current, for Lhe main contr ol board, transmitter 
cubides, and control desk. The baLLeries are kepL 
u:uLomnLicnl ly ehargcd by the moLor generator sets 
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impulses beLween the control r oom and tho sub ­
stations. Each selector requires four conductors and 
one common roLurn, and two sub-stations aro operated 
on each selector. 

By means of the main control boards it, ia possible 
t,o f!elect any switc:h it, is clesirod Lo operat e~. 'fhiA is 

• 

FIG . s-HAVANT SUB · STATION FIG . 6-SUB · STATION EQUIPMENT ON TRAIN 

whole of Lhe main power circuits for the supply of 
energy to Lh<' conductor rails, made up of mimic bus­
bars and swiLch units. Each panel represents a sub­
station, track paralleling hut, or C.E.H. supply 
sub-station. There are forty panels at Woking and 
fourteen at Havant. TheW oking control room will also 
eventually control the R eading extension, and Havant 
room the L eathorhead to Portsmouth, via Horsham, 
extension, when additional panels will bo installed 
in both contr ol rooms. The most important opera­
tions carried out in these control rooms are :- ( 1) 
Operating and indicating the H.T. oil switches and 
D.C. high-speed cir·cuit breakers ; (2) r emote meter ­
ing of the D.C. current and voltage; (3) fault signal ­
ling when the posiLion of any switch does not agree 
with the indication of the switch at the control r oom ; 
and ( 4) telephonic communication h<'twcon all sub-

FIG . 7 - FAST CORRIDOR E X PRESS 

Htutions u.ud conLrol rooms. While the main control 
boards a 1·P the chie f operating medium, there arc oLlwr 
ossl'ntial fPa tures of the Sl•purviRory cont.rol equip­
ment, eac·h forming an imp01·tant link in t.ho complete 
Mvstom . 

• 
T ho c:ont rol d<•sk is centrally pln.ced in tho conLrol 

room an d coni ainH n. t.olephonu <·xchango, indicating 
r·ulays and u.larm bell:-; for faHit Hig11a lling, and nwtu•·s 
fot· reading ~:~uh-sLation baLLery voltagos, as well as 
for deLocting defecLs in the ::~t•perviHory pilot CtLblel:!. 

The tranamiLter cubicles hoUI:Ie the transmiLLer 
with its auxiliary relays, pohtriHed relay~J, &c., and a ll 
n.pparu.tus for the t t ansnnission of OJ"deHI, as well as 
tho reception of indicating impull:!OS between the 
control room and tllo remote controlled ~rub-station:;. 
Each traruJmitter cubicle conLrols two sub-sLtlotions. 
rl'he contro l room auxiluu·ies comprise two motor 
gcncwa.Lor sets with autorn1ttic· HLarterl:l, ont> cl rivc·n 
by u. 660-vol t, motor from the tr1u·l< mu I 1.1 w 

and in the event of both motor generator sets 
failing t he two batteries a re consecutively connected 
to the bus-bars. 

The receiver cubicles in each sub -station form the 
selective link between the supervisory pilots and the 
apparatus tmder control. In these cubicles ar<' 

FIG . 8 - ELEC TRIC KITC H EN 

mounted the receiver with its a ttendant relays, the 
pola1·ised opera.Ling r elays, &c., for Lhe execution of 
orders, and tho fault indicating relays and fault 
liransmittor. F or the operation of the supervisory 
c•quipmont in the sub-stations a meta l rectifier and 
haLLer y a.r<> provided. Mult,i -corc cables trafU!mit the 

done by operating a calling key on the switch unit, 
and a white lamp incorp orate<.! in the mimic switch 
lights up when the selector switch reaches the 
corresponding position to that of the key depressed . 
The operat ion of this switch can now be p erformed by 
a second key on the switch unit, which is mounted 
between a red and a green indicating lamp. Correct 
operation is indicated by the lighting of these lamps, 
depending upon whether the swiLch is closed or opC'n. 
F or the operation of the E .H .T . feeder oil switches 
an additiona l lamp is provided to indicate syn ­
chronism or otherwise between the two respective 
supplies. 

When a cir<ruit b reaker trips owiJ1g to a fault the 
fact is signalled to the control room by the ringing 
of a bell and the flashing of a clear lamp at the top of 
the panel belonging to the particula r sub-station. At 
the same time, a coloured shutter is exhibited at Lhe 
control desk. These conditions continue until the 
control room attendant has operat ed a resetting key. 
To discover which of the switches has automatically 
operated, a checking key is ope.rated on the 
sub-station pa nel in question, which causes the selector 
arm to rotate once round the face-pla te and connect 
in succession each one of the switches in the sub ­
station to its particula r unit in the control room. 
When the selecLor arm passes ov er the contacts 
corresponding to the switch that has tripped the 
indication on the control pa nel ch anges from red t o 
g reen. 

The conductor rails are of the Southern standa rd 
fl at-bottomed section and weigh 100 lb. per yard. 
They a re supported on porcelain insulators, of which 
t horo are genera lly about 620 to t he mile. The 
negat-ive traction circuit is provided by the running 
rails, each joint of which is bonded together by two 
bonds, one prot-ected type bond inside the fi sh-plate, 
and one welded bond. Sections of the conductor 
ra il can be isolated by means of hook switches which 
are provided between the feeders and the conductor 
rails. 

The track paralleling huts a re placed midway 
between sub-sta tions and conta in groups of high­
speed circuit breakers depending on the number of 
tracks. Thoy a re automaLic in operation and t heir 
purpose is to pa ra llel Lho track:; to take advantage 
of a ll the cross-sectiona l a1·ett of the conductor 

FIG . 9-MOTO R COACH ELECTR IC AL EQUIPMENT 
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rails and thus reduce voltage drop t o a. minimum. 
~he total am ount of additional electric p assenger 

r olling s tock ordered for these extensions is :-

(a) Two-coach trailer sets 
(b) Three-coach motor sets 
(c) Two-coach motor sets .. . 
(d) Two-coach motor lavatory sets .. . 
(e) Four-coach corridor motor sets .. . 
(f) F our-coach kitchen coJTidor 

motor sets 

No. of 
sots. 

5 
6 
8 

38 
29 

19 

No. of 
coaches. 

10 
18 
16 
76 

ll6 

76 

Total numbot• of coaches .. . .. . 312 

Item s (a), (b), a nd (c) were provided by the con­
vers ion of existing steam coaches mounted on n ew 
underfram es and bogies ; while items (d), (e), a nd (f) 
are new stock through ou t. The two-coach trailer 
sets, three-coach motor sets, and two-coach m otor 
sets a re required to cover the extension of existing 
su burban services which will serv e certain parts of 
t h e newly electr ified lines. Tbe two-coach motor 
lavator y sets will form the main line stopping services, 
u.nd the fotu-coach corridor m otor units will form the . 
o::...-press servtces. 

The two-coach t ra iler sets, three-coach m otor sets, 
u.nd two-coach motor sets aro gen era lly s imilar as 
regards coachwork to other sets provided for earlier 
extensions. The two-coach motor lavatory sots 
resemble the t en two-coach motor lavatory sots 
p rovided for the Eastbourne extension ; and this 
wlit has now been adopted as the standa rd unit for 
handling main line stopping services. 

T he e::...-press stock consists of foUI·-coach units, 
comprising two third-class brak e saloon motor coach es 
between which a re coupled two trailer coach es. In 
t won ty-nino standard units the tra iler coach es are a 
third-class coach a nd a composite, while ,in nineteen 
kitchen units the t railers are a restaurant car and a 
first-class coach . Besides corridor connection through· 
out each unit, the units a.ro p1·ovidcd wit h vestibule 
connect ions giving access from one unit to another 
when coupled, a feature not previously a dopted on 
'outhcrn R ailway electric s tock . The normal busy­

he m· train of e::...-press stock will consist of twelve 
cars form ed of t wo standa rd units and on e kitch en 
unit coupled. Two of the four-car n on -restaurant 
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switch . All th e 660-volt cooking circuits are remotely 
controlled by contactors m ounted in a box on the 
underfram e. The control circuits a re fed from the 
low-tension s ide of the d ynamotor, and the operating 
switches are m ounted on a panel fixed a bove the 
cooking range. Circuits working at 200 volts are 
directly controlled. 

In addition to normal ventilation the kitchen has 
two electric exhaust fans m ounted in the roof an d fed 
from the lighting supply. The refrigerator m ot or 
and compressor are supported in a case hung from 
t he underframe. T he third-class r estaurant kitchen 
car a nd its fellow t railer car in the sam e unit, and a 
first-class car with dining saloon, are provided with 
air ventilating and heating equipm en t. A heating 
unit is m ounted in a case suspended from the under ­
frame, and consist s of an electrically driven fan which 
blows the a u: ov er banks of heating resista.n ces and 
thence through ducts which distribute th e a ir t hrough 
th e coach. The 600-volt energy supply t o t he heat­
ing r esistan ces is controlled by thermostats oporat· 
ing 70-volt control circuits of four contactors, 
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which , together with fuses a nd a m ain switch, are 
mounted in a separate case hung from the under­
f rame. An a dditional h and-operated switch in the 
fan motor circuit can b e used in extremely cold 
weather to insert r esistances in this circuit and reduce 
t ho speed of the fan. In warm weather the fan can 
be run to provide v en tilating a ir to the coach without 
the heating resistances being in circuit. 

The electrical contractors were :- Asea Electric, 
L t d.; British Insulated Caq les, Ltd.; British Thom­
son -H ouston Compan y , Ltd.; Bruce P eebles and 
Co., L t d.; Chloride Electrical Storage Company, 
L td.; English Electric Company, L td.; E stler Bros., 
Ltd.; Pirelli-General Cable Works, Ltd.; Taylor, 
Tunnicliff and Co. , L td. ; H enley 's Telegraph Works 
Compan y, L td.; Simplex Conduit Company, Ltd.; 
J ohnson and P hillips, L td.; D ocker Bros., Ltd.; 
Gen era l Electric Company, Ltd.; Veronese, Ltd.; 
Edmondson 's Electricity Corporation , L td.; E lliot 
Bros., L td.; Parminter, H ope and Sugden, Ltd.; 
W. T. Glover and Co., L td.; Siemens Electric Lamps 
and Supplies, L td. 

The New Johannesburg Post Office. 

T.I::{E postal offici ail; at Jo hannesburg, South Africa., 
are fortunate in two ways- a very large part of t,he 

sorting of the mail is done before it comes into their hands, 
and they have the most modern equipment for handung 
it when it ardves. The first condition is explained by the 
fact that the E nglish mail is roughly sorted before it 
leaves London, although other co1mtr ies are not so con­
siderate, so that whole bags can be dispatched directly 
to the ou tlying districts immediately they arrive at the 
railway station. It is, h owever, with the mechanical 
handling p lant, at the Johannesburg Post Office with 
which we are hex·e con cerned. We reproduce a number of 
photographs herewith and on page 14, together with an 
elevation showing the general arrangement (page 21) and a. 

t-he railway station pla.t.fonn, ami rocnivos mai l hag:; 
dropped directly on to l.t through holes in the plat.form ; 
it feeds to the above-mentioned conveyor Q fox· delivery 
to the Post Office. The total clistance from the railway 
plat form to the Post Office is about } mile, and it is carried 
in eight minutes. 

There is a lso a conveyor V receiving from the conveyor 
R, for distributing mail bags by means of threo ploughs 
to the mail chamber, or by chute, to the long con veyor, 
S and T, which conveys the bags a clistance of !250ft. 
to or from another mail chamber, a lso connected with 
Park Station. This conveyor runs under Noord-street 
from its junction with Wanderers-street right along to 
Rissik -street. 

• 

C HUTES A T S TATION END DELIVERING T O TUNNE L CON VEYORS ELEVATOR " Y " 

sets in service on t he P ortsmouth m a in line are shown 
in Fig. 7. 

The stopping service stock is provided with the 
standa rd m otor equipmen t for suburban stock, viz. , 
two totally en closed m otors of 27 5 H.P. each at the 
one-hour rating p er m otor coach. The m otors are 
totally enclosed n ose-suspended series interpole 
machines with solid yok e, s leev e a rmature bearings, and 
split s leeve axle suspension bearings. F or th e express 
stock a special traction motor was designed in 1931 
for the extension of the South ern R a ilway electrifica­
tion to Brighton , and is being employed on this n ew 
extension. 

As the result of the experience gained with tho 
electro-pneumatic con trol equipments of the Brighton 
extension, it was d ecided to standardise this t ype of 
control equipment for future work for a ll types of 
units, express and suburban, and t h e n ew equip­
ments for the P ortsm outh extension are practically 
iden t ical for e::...-press a nd suburban stock. In Fig. 9 
is sh o"vn the electrical equipment ben eath a motor 
coach comprising from righ t to left the reversing 
switch , the m ain fuse line contactor, and resistance 
con tactors. 

An all-electric kitchen, F ig. 8, is provided for the 
third-class kitchen cars. P art of t he supply for 
cooking is taken from the 660-volt traction supply, 
and the rem ainder from the L.T. side of a 660/200-
volt dynamotor with a continuous rating of 15 kW. 
The total 660-vol t connected load is 25·5 kW, an d 
the 200-volt load 20 kW. The only 660-volt circuit 
under the con trol of the kitch en s taff is a prot ect ed 
quick -break rotary switch for th e dynamotor s tarting 

sketch map. The whole of this plant has been supplied 
by Spencer (Melksham), Ltd., Melksham, Wilts., with 
Laurence Scott and Electromotors as . sub-contractors 
for the electric motors. This side of the cont ract ma.y be 
gauged from the fact that the system involves twenty 
motors of an aggregate of 120 H.P. 

The machinery falls into two general classes, viz., 
conveyance in both directions between the P ost Office 
and the Railway Station, and con veyance inside the Post 
Office building itself. Regarding the former, belt con­
veyors have been erected in tunnels under t he sbreet,s. 
The arrangement is roughly as follows, and can be followed 
in the sketch map on page 20. 

At right angles to J eppe-street, where the new P ost 
Office is situated, lies Kruis-street, and parallel, but not 
in line with Kruis-street, is Wanderers-street; there is 
a. short diagonal tunnel connecting the tunnels under 
Kruis-street and Wanderers-street, this tunnel being 
known as the Bree-street cross-over. 

The belt conveyors carry on the top a.nd bottom 
strands, and, for the sake of clarity, each strand is given 
a distinguishing letter. Thus, the nearest conveyor to 
the Post Office is called N on the upper strand, and M 
on the lower. N is the " inwards" conveyor, which 
delivers to the inclined bag elevator Y-see general 
arrangement. M is the outwards conveyor receiving bags 
from the spiral chute 5. 

In the Bree-street cross-over are the conveyors 0 and 
P . 0 receives from t he lower strand con veyor M and 
delivers to the top strand conveyor R in the tunnel under 
Wanderers-street. In si.mil&r manner conveyor P delivers 
to the top strand conveyor N, but receives from the 
bottom strand conveyot' Q under Wanderers-street. 

At t he end of Wanderers-street, Park Station is reached, 
and, at this point there is a. la rge mail chamber. In it 
there a.re situated a number of conveyors running a.t 
right angles to Wanderers-street. Conveyor U is under 

Taking the conveying plant inside the Post Office, 
the inclined conveyor Y, which receives the mails from 
the tunnel system, carries the bags up to the third floor 
and delivers them into a triple spiral chute on the left, 
which lowers bags containing letters and newspapers to 
the second floor, and parcel bags to the hinged table on 
the ground floor. The third spiral of this chute is used 
for sending parcel bags from the second floor down to 
the compartment for private boxes on the first floor. 
Local inwards mail bags are placed in a ver tical elevator 
denoted X, only the centre line of which is shown on the 
drawing; this elevator delivers to a. belt conveyor E 
fixed under the ceiling of t he second floor a.nd delivering 
to this floor by means of a. short spiral chute. 

Parcels are dropped straight from the receiving counter 
on to a conveyor system J , J , K, and delivered on to a 
table at the ground floor. There is a separate counter for 
receiving parcels from natives from which delivery is 
made by a conveyor to th e parcels table on the ground 
floor. Letters and packets are p osted by the general 
public in four posting boxes situated in the main vestibule 
of the building and are deposited into the skips 
marked A, B, C, D by means of t he tipping chutes 
shown. 

The four skip hoists are entirely automatic in action, 
being operated by time relays, and as each skip rises 
it tips up the chute thereby closing the p osting box 
until the skip again returns to the loading position. At 
the top of their travel the skips tip and deliver their 
contents to one or other of the 36in. belt conveyors A, 
B, C, or D, fixed just below the ceiling of the second floor; 
these belts deliver by chutes to " facing-up tables" 
where the letters are turned the right way up for stamping. 

Further belts and chutes for the internal working of 
the Post Office a.re : 

The belt conveyor F utlder the second floor, receiving 
from a bag opening table and delivering to the conveyor 
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G. Conveyor G rises to a. position just under the third 
Ooor and letters a.re ploughed off it for delivery to 
Hub-sorting tables. 

The return side of 0 is called conveyor H; it receives 
from the second floor and delivers to a sorting tablo in 
the " private box " compartment. 

Thoro a re a number of other chutes for various purposes, 
including two for sending empty bags down to the bag­
cleaning room in the basement. 

The following particulars of some of the units of the 
plant have been extracted from the maker's specification : 

There are, for instance, within the Post Office building 
six conveyors each 36in. wide, ranging from lOft. to 117ft. 
long, together with six 30in. conveyors of from 30ft. 
to 152ft. length. These conveyors run at about 150ft. 
per minute and a.re of solid woven cotton !in. thick. They 

SPIRAL CHUTE FROM ELEVATOR " V " 

run on idJon;, spaced at 3ft. centres, made of 3in. steel 
tube running on ball bearingA. Tho aides of the conveyors 
aro of No. 10 B.W.G. mild steel plating, ranging from 
l2in. to 18in. deep, according to thoir length, stiffened 
by the angle guides on which the edges of the belt run. 
'!'he driving pulleys are driven through chain and worm 
reduction goar, oach from its own motor, and the tension 
in Lhe bolt is maintained by c·ast iron weights in the usual 
manner. 

T n the case of the elevator Y, which is of 84ft. centres 
hy 30in. wide, the belt. is of four-ply canvas with a t,in. 
<'over of rubber on the working face. Its idlers are pitched 
at. 4ft. centres and the casing is No. 12 B.W.G. stool 
platmg. The head pulley is 3ft. in diameter and the 
boot. pulley 2ft. In this cw;e an overriding belt of throo-
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CONVEYOR SYSTEM BETWEEN G . P . O . AND STATION 

ply with a ,bin. covering i~ allowod to rest on tho tops 
of the mail bags and provont thoro from sliding down 
ngain. This belt is driven at ita lower end by a. chain 
from tho bottom shaft of the elevator. This elevator 
Y is fod by a short conveyor of 27ft.. centros, which 
receives the bags from the conveyor N. 

Tho conveyors from the Post Office to the station aro 
all 42in. wide and of four-ply can vas with 1\in. rubber 
covormg. They range in longth from 82ft. to 1195ft. 
and run on 5in. diameter idlonJ spaced at 4ft. centres. 
Tho driving pulleys are 30in. in diameter and are lagged 
with throo-ply rubber. 

'r ho olovator X in the P ost Offico is of the vertical 
<·hain and bucket type, and has tho buckets spaced 1\t 
6ft . 9in. centres. It runs at a speed of about 54ft. per 
minute, and delivers some eight bags a minute. Thu 
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buckot.s are of No. 12 B.W.G. steel plating and bolted 
to a pair of cross bars \Vhich are fitted with baU.boaring 
rollers bearing on angle iron guides. The belt is of three­
ply canvas and rubber. Thoro is a spot-light indicator 
which warns the attendant at the bottom of the arrival 
of o. bucket. 

The spiral chutes need little description. Most of 
thorn are 6ft. l Oin. in diameter by 12ft. pitch, with a 9in. 
central tubular column and are made with 10 B.W.O. 
bottoms and 12 B.W.G. sides. There are, however, two 
chutes of 3ft. diameter by 5ft. pitch, and of 22in. diameter, 
rospoct ivoly. 

Iron and Steel Statistics. 

THE British Iron and Steel Federation has published an 
advance edition of its annual sta.tistical year book, com. 
prising fifty-five pages, compnrod with 300 pages in the 
complete volume. Tho advance copy deals exclusively 
'vith statistics of the British iron and steel industries and 
contains a large number of interesting tables. Figures of 
production, imports and exports of iron and steel, coal, 
coke, and iron oro are included. In the notes issued with 
the volume it is pointed out tha.L owing to the expansion 
of completely integrated plants combining blast and steel 
fu.rnaces, stool makers' consumption of their own pig iron 
and scrap metal increased f1·om 51· 6 pex· cent. to 53· 2 por 
cont. (comparing 1935 and J 936), and the use of pig iron 
a11d scrap bought from outside firms declined cono­
sponclingly. The total internal consumption of steel­
making materials rose by 1,225,000 tons, and outside 
purchases increased by only 778,000 tons. 

The statistics show that an important change took 
place during 1936 in the relations of blast-furnace metal to 
scrap in the steel furnaco burden as a. result of the 
increasing scarcity of steel scrap from mid.aummor 
onwards. In 1935 t he average 10-ton ingot contained 
5 · 92 tons of scrap and 4 · 66 tons of pig iron and for hot 
metal. In 1936 these propor tions had altered to 5 · 87 tons 
and 4 · 72 tons. The change resulted from a rise in scrap 
prices during 1936 of about 10 per cont. Some 40 per cent. 
of the scrap rontent is automatically produced within 
makers' works. 

The correspondingly higher pressure on blast-furnace 
production gave rise to interesting economies in actual 
performance, but caused serious problems as to coke and 
iron ore supplies. Only 55· 81 cwt. of burden, against 
56· 33 cwt. in 1935, wero required per ton of pig iron. 
Progress in fuel efficiency is reflected in the fall from 
33 ·58 cwt. to 33 · 16 cwt. of coal equivalent burnod, due 
largely to more modern coko oven practice. H igh freights 
and t he difficulty of quickly enlarging foreign sourcos of 
supply, however , t hrow tho brunt of this load on to 
domestic ironstone mines. T he additional I ,297,000 tons 
of }'ig iron smelted in 1936 required 2,786,000 more tons 
of 1ron ore. Of this need British quarries satisfied roughly 
I! million tons, and foreign mines one million. Supplies 
of iron ore from Newfoundland, the Labrador Coast, and 
Si(lrra Leone have tripled in the last two yeam alone. In 
this country rapid expansion is taking place in the Oxford­
shire and Northants fields. Of the 1,800,000 tons higher 
output of homo mines in 1936, these districts contributed 
nearly half. At the same time, the comparatively low 
iron content of thoso oros necessitated a higher con­
sumption of coke in the blast-furnace and tondod to 
aggravate the coke shor tage. 

Int.oresting figures rolo.Ling to the supplies of semi­
finished steel, the shorto.go of which has given rise to con­
sidot·ablo complaints, are contained in the statistic·s. 
The production of bilJot.a, blooms, and slabs amounted to 
7,317,900 tons last year, compared with 5,018,400 tons in 
1929, which is generally regarded as the last ante-duties 
boom year. The quantities " despatched" presumably to 
re-rolling works amounted to 1,841,400 tons in 1936, 
against 1,022,200 tons in 1929. If we add to the quantities 
despatched, the imports, it will be found that tho re-rolling 
works received 2,293,219 tons of billets, blooms, and s labs 
in 1936, compared with 1,594,705 tons in 1929, a balanco 
in favour of lASt year of 698,514 tons. In the case of shoot 
o.nd tin-plate bars, however, the comparison is not so 
satisfactory . Last year the British production was 
2,387, 700 tons, of which J ,380,800 tons was descr ibed as 
" despatched," which means presumably that they woro 
sent to independent sheet makers. In 1929 the production 
was 2,223, 700 tons and the quantity despatched 1,159,200 
tons. The imports in 1929 totalled 41~,838 tons and in 
1936 95,140 tons. It will be seen, therefore, that the 
independent firms received last year 1,475,940 tons, com­
pared with 1,578,038 tons in 1929. 

One of the features of the statistics for 1936 is the 
remarkable increase in the production of finished steel, 
which rose from 7,101,800 tons in 1935 to 8,548,600 tons 
in 1936. In 1929 tho production was 7,624,700 tons. Tho 
largest items wore boiler plates, and plates tin. t.hick o.nd 
over, the output of which amounted to 1,431,200 tons; 
squares, angles, channels, and tees, 1,050,600 tons ; and 
rounds, squares, Bats, and hexagons, 1,315,900 tons. 

Valuable and interesting as these statistics are, they 
would be much more so if comprehensive figures of the 
consump tion of iron and stool by the principal industries 
wore included. It might not be easy to obtain these 
particulars, but with the resources at its disposal tho 
British I ron and Stool F ederation should be able to give 
relia.ble figures for the most important industries, such as 
sblpbwlcling and tho chief branohoH of the engineering 
tra.dos. 

A Variable Speed Gear. 

l ~>o an article which appNued in ow· issue for December 
18th, 1936, we described tho Nowall jig borer, which has 
incorporated in it a vario.ble-speod gear to gi,•o stepiC'SS 
variations of the spindle speeds. This mechanism, known 
as the " H " gear, is now o.vailo.blo in a number of forms 
suitable for incorporation in many machine t ools and fo•· 
other engineering purposes, in units which are capable of 
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transmitting up to 10 H .P . We have recently inspected 
those gears and obtained particulars of their construction 
and operation from E. H .. ] ones (Machine Tools), Ltd ., 
Edgware-road, The Hyde, London, N.W.9. 

Tho accomp anying line engraving, Fig. 1, shows the 
construction of the " 1::1. " goar . The input and output 
shafts, A and B, of the mechanism are splined and ho.ve 
mounted on thom two pairs of hardened and ground cones, 
C, D, E, and F . P owor transmission between the shafts 
and cones is effected by means of a hardened and ground 
stool connecting ring The cones C and E are fixed t.o 
their respective shafts, but cones D and F <'BD slide along 
their shafts, together with their bearings and bushes. 
The operating mechanism controls the motion of the 
movable cones D and F, so that when the distance sepnrat· 
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FIGS. 1 AND 2 - ARRANGEMENT OF •• H " GEAR 

ing cones C and D is increased, the distance Heparo.ting 
tho othor pair of cones is correspondingly decreased, and 
vice versa. By mea.ns of this motion the relative position 
of the ring alters and tho ratio of the peripheral velocities 
of the respective lines of contact can be varied, thus 
varying the relative speeds of the shafts. 

Each cone is suppo1 ted by a ball bearing in tho housi ng 
which encloses the mechanism and operating goar. It is 
claimed that this method of mounting relieves tho shafts 
of all stresses except t ho driving stresses. Tho illustration, 
Fig. 2, shows how tho contact pressure betwoon the ring 
and the cones is 8.\ltomo.tically increased in proportion to 
the power transmitted. It is stated that slip is com­
pletely eliminated, and that sinco no preloading device is 
usod, the idling losses aro considerably reduced. When 
running under no-load conditions the ring C makes contact 
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F I G . 3 - ASSEMBLV OF GEAR 

with the cones A and B o.t points D and E. An applica­
tion of load produces a react ion which tends to movo the 
ring into a position, such us shown at G. The point of 
contact of the cone A is therefore shifted away from the 
diameter DE to a now position, such as F. The distance 
D F is less than the distance D E, and therefore a type of 
wedging action will occur, the amount of which, it is 
claimed, is proportional to the power being transmitted. 

A complete " H " gear, without the housing, is shown 
in .Fig. 3. Another typo of unit is fitted with o. self­
contained differential, whoroby any ratio from tho maxi ­
mum to zero may be obtained in each direction of rotation . 
When working a t low speods tho tooth of the differential 
gea•· cannot be made sufficiently robust to enable the full 
power to be transmitted, and therefore the reversing type 
of gear is limited to o. constant torque transmission, 
although the torque is equivalent to the nominal H .P . 
capacity at the maximwn speed. All " H " gear units run 
in an oil bath and are claimed to transmit the nominal 
H .P . capacity without slip occurring. 

New I o-Ton Chassis. 

.l N order to provide a chassis with a payload capac1ty 
m1dway between that of the two-axle vehicle, with ita 
l~it .of 7! to 8 tons, and that of the three-axle type, with 
o. hm•t of 13 to 13t tons, the Associated Eqwpment Com­
pany, Ltd., Southall, i1:1 introducing a si...:-whoel cha&~is 
with a payload capacity of 10 tons. 

Known as the " Mammoth Minor," t ho new chB88is, 
s~own in the accompanyirog engraving, is fitted as standard 
w1th th.o A.E.C.-Ricardo ~ix-cylinder, 7 · 7 litre oi l engine, 
and we1ghs 4 tons 4 cwt. 2 qrs. for licensing purposes. If 
a six-cylinder, 7 · 4 litre petrol engine is fitted, the net 
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liceMing weight as 3 tons 18 cwt. 3 qrs. The wheel base 
is 15ft. 6tin. and 20ft.. of body space is pro\'ided. 

The six-cyhnder oil engine has overhead vah·os operated 
by push-rods from the camshaft, which is carried in the 
cylinder block. The cylinder block is fitted with hardened 
iron liners and the seven -bear ing <'r ankshaft is pro,·idecl 
with forced lubrication. The engine develops 10 B.R.P. 
at the governed speed of 2000 r .p .m . The single-plate 
type clutch is totally enclosed in the gear-box beU housing ; 
the gear-box is mounted as a unit with the engine. Four 
forward speeds and reverse are provided, with constant-

" MAMMOTH MINOR " CHASSIS) 

mesh gears for tho third speed. The ratios are 4 · 38, 2 · 69. 
1 ·59, and 1 to 1, with a reverse gear of 5 · 33 to l . 

The rear driving axle incorporates a. double-reduction 
bevel gear with a standard ratio of 6 · 25 to L An alterna­
tive rear o.xle ratio is 7 · 9 to L The foot brake actuates 
internally expanding shoes in drums on all six wheels, 
operated by a servo-assisted hydraulic system. The 
hand brake operates on all four rear wheels. The fuel 
tank has a capacity of 40 gallons. The electrical equip­
ment, of the 24-volt type, includes a dynamo with an 
output of 470 watts; a 106-ampere-hour capacity battery, 
a nd an axial type starting motor. As additional equip­
ment, a power take-off can be mounted on the gear-box 
to provide a power drive for pumps or other appliances, 
as well as a mechanically operated tire pump. 

A Multi-Purpose Commercial 
Vehicle. 

A COMMEllCJAL vehicle, designed and marketed by 
J. H . Sparshatt, Portsmouth, in conjunction with Dodge 
Brothers (Britain), L td., K ew Gardens, Surrey, is shown 
in the engraving herewith. The vehicle is constructed 
for ordinary use as a fiat-platform lorry, but can be quickly 
converted into a. fire-fighting machine. The platform 
can be raised, as shown, to disclose a canvas container, 

THE ENGINEER 

3 o-Ton Rolling Mill Pinion. 

Tl:lE engraving herewith illustrates the operation of 
cutting the tooth on one of two rolling mill pinions for 
a. large plate mill. The machining of these pinions was 
carried out in the works of David Brown and Sons (Hudd.), 
Ltd., Huddersfield . Made of nickel-chrome steel, each 
pinion has thirty-eight double-helical teeth of 3!in. 
circular pitch ; the width of the working face is 7lin., 
while the shaft is nearly 23ft. long. The pinion is integral 
with the shaft and weighs about 30 tons. 

Because of the load imposed on the bearing necks during 
the cutting operation by the weight of the pinion, the 
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river mouth by long concrete walls, the lock itself being 
built in deep water of the lake. The lock gates are of the 
sector type, and can be operated against a. bead in either 
direction. They are triangular in shape, with one solid 
face. There are no lock valves, the lock being filled and 
emptied by operating the gates. They will move slowly 
until the head is equalised and then quickly to the full 
opening. It will thus be possible to hold the river level 
within very narrow predetermined limits, while at present 
the level fluctuates widely, according to the lake level, 
through a range of about 5ft. Even with the heaviest 
rains the river will not be able to reverse its flow and 
carry pollution into the lake. The first use of sector gates 
fo r lock gates Ln the United States was for the similar 
control lock built some years ago at the mouth of t he 

CUTTING TEETH ON 30 · TON ROLLING MILL PINION 

journals were not finU!h ground until the teeth had been Calumet. River. in the south pat·t of Chicago, when th1s 
cut, after which operation the impression left in the river also was connected to the main drainage canal by 
track of the roller steadies was remo,•ed. The ma<·hine a now cut. They have been used also for the control 
bed was extended by the addition of an auxiliary fabricated of canals opening out of Lake Okeechobee, in Florida. 
structure in order to support the pinion shaft at its fa r The Calumet lock is 50ft . by 400ft., with two sets of 
end. By this means three massi,·e roller steadies were sector gates, which can be operated against a bead. 
employed . The pinion shaft and pinion wore rotated by All control of fiow is obtained by varying the width of 
means of a chuck at the coupling end and a centre at tho opening between the gates. The flow in the drainage 
otheL· end. Although the pinions a re not r equired to canal is about 80 per cent. from the Chicago River a nd 
operate at a very high speed in service, t he teeth must be 20 per cent. from the Calumet River. 
accurately machined in order to eliminate "end s logger " 
of the main driving gears. Earthquakes and Elevated Tanks. 

American Engineering News. 

River Control Lock. 

.Since the reversal of Bow in the Chicago River 
to cause 1 ~s :WB;ter. an~ sewage to flow from Lake Michigan 
to the ~IJ~SJsstppt R aver, by way of the drainage canal 
and IUmots R;•ver, there have been occasional periods 
afte r heavy ram storms when the flow is again into Lake 

In view of t he extensive use of water tanks on 
high steel towers for water supply of American cities, 
towns, and public institutions, and the damage to such 
structures in ear thquake shocks, studies of the design 
of quake-resistant structures have been made, assisted 
by tests of models. In a report to the American Society 
of Civil Engineers, the conclusion is that the common 
stati~al method of design against earthquakes cannot be 
apphed safely to elevated tank structures, but a modified 
design is suggested with a higher factor of safety under 
stre_ss. Dang~rous ~tresses are not avoided by designing 
agaUUJt a stat1c honzontal force of one-tenth the weight 
of tank and contents, since the ordinary structures lack 
damping action and ability to withstand large deflections. 
l\lode~ate strengthening cannot improve the resistance 
matenaUy, although the safe deflection of an ordinary 
water tower may be increased as much as 50 p er cent. 
~y strengthening the bracing in proportion to the loads, 
LOStead of using the same size of brace rods in several 
panels. Experiments were made with model tank towers 
in which the diagonal braces were connected to the 
gussets or connection plates through the medium of 
stiff springs, with sufficient damping to give a higher 
safety fa~tor than the ordinary rigid tower. It would not. 
be_ pract.ICable. to p rovide sufficient safe deflection by 
~smg sprmgs wathout damping, but t he amount of damping 
as small enough to be provided in practical design. The 
introduction of the spring elements does not affect the 
nor~al sta~ility of th~ ~ower structure. T o provide 
~gaan~t torsaonal or twastang effects due to differences 
m a:ctaon betwe~n elements on opposite sides of the tower, 
hor~zontal bracmg of light steel rods at the level of the 
horazontal struts would equalise the action in case some 
of ~h~ ~amping de~ices should fail to act properly. With 
an _mtttal compress~on for a horizontal force equal to one­
fiftieth of the wetght of tank and water a deflec tion 
of 15in. in the tower may occur "vith safety.' 

COMMERCIAL AND FIRE - FIGHTING LORRY 

SouTH. Al' RICA.'f RALLWAY EXPENDITURE.- On the 
South l_lirican Rail~ays during the current financial year 
e::\.-penditure on cap1tal and improvement works is esti­
mated a.t nearly £7,353,000. Of this amount over 
£ 1,1.05,000 will be spent on rolling stock. For the doubling 
of l'?es £27,000 will be spent on the Dunswart-Witbank 
sect1on, £89,177 on the Germiston-Pretoria line £25 000 
on the J upitor-C:anada Junction line and £20 000 on' the 
Midway-Orlartdo line. The R eef elo;trificatio~ for which 
£316,827 has already been ' ·oted, will require ar:_ additional 
£51,000. Provision has also been made towards the cost 
of 145 new main lino saloon coaches. There is also a sum 
of £100,000 on the estimates for fitting recording speedo­
meters on passenger trains. 

capable of holding 600 gallons of liquid, which, it is 
claimed, is sufficient to extinguish an ordinary fire. The 
container can be filled either from a hydrant or from a 
pond. Tho vehicle is fitted with a pump capable of 
delivering 100 gallons per minute at a pressure of nearly 
l OO lb. per square inch, and producing a 90ft. jet. The 
illustration shows the equipment at work with a decon­
tamination jet. 

Michigan . ~l'h!s l'OSults in serious pollution near points 
where the caty s water supply is taken through off-shore 
shafts. 'I'o prevent such occurrence various types of 
~ontrol wor·ks have been proposed, and a cont,rol lock 
as n_ow . wtd~r construction, after long controversy with 
nav1gat1on mterests, and t.he work must be carried out 
without interruption to shipping. The lock chamber 
600ft. by 80ft., is connected with the shore 'vorks at th~ 

• 
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High-Speed Camera for Propeller 
Research.* 

By Commander E. L. GA YHART (CC), U ... ~avy. t 

Is this article the author desrribes a new mechanical 
oddity developed by thoU .. Na,·al Model Basin personnel 
to meet the need for extreme rapidity in photography 
invoh·ed when pictures of a propeller travelling at full 
peed had to be taken. With the propeller turning in a 

t,ank and only v isible t hrough a heavy glass viev.ring 
window, the unsatisfactory condit.ions may well be 
imagined. Th(' m·gent necessity for the elimination of all 
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coincide with the frequency of the propeller blades; and 
third, a high intensity mercury arc whose flashing control 
is driven by a. rotating contact on the propeller shaft. 
The first type of stroboscope referred to is commercially 
available under the trade name of " R ot oscope." This 
instrument, which is readily portable, has a lso been used 
for the obsen ·ation of cavitation phenomena. on the pro­
pellers of vessels at sea. 

In the study of the details of cavitat.ion t here are certain 
disadvantages in the devices of the stroboscope type. In 
the first place, the apparent illumination is very feeble. 
This is obviously due to the fact that the impression of 
intensity of light from the mo,·ing object is reduced in the 
ratio repr<'sented by the fraction whose numerator is the 
length of time during which t he shutter is open or illumi-

' 
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faced cam has been replaced by a cam with a s ingle face) 
offers the further adnmtage that the phase angle mny be 
adjusted, analogously to tho adjustment of the angle of 
spark ad,·ance in the automobile, and gives the impression 
of a movement of the propeller to any desired position 
within an angle of some 120 deg. 

All three types of stroboscopes described above possess 
a common fau lt. namely, that the impression produced 
upon the eye is actually a composite resulting from t he 
retention and overlapping of the impression on the retina 
of the rapid sequence of individual images. 

The last-mentioned objection to t he stroboscope made 
it desirable to develop a camera which could tako and 
preserve individual exposures. Otherwise, it would have 
been perfectly practicable to make time exposures of a 

FIGS. 1 AND 2-FINAL ARRANGEMENT OF HIGH · SPEED CAMERA 

vibration in the focal unit and the poor visibility made the 
problem an extremely difficult one to solve, and its solution 
reflects great credit on t he ingenuity of the laboratory 
personnel. 

As an int roduction to the following description of the 
high-speed camera for propeller r esearch at the Experi­
mental Model Basin it is desirable to begin with an outline 
of the conditions under which thE! camera is used a nd of 
the equipment which the camera supplements. The 
variable-pressure water tunnel has already been fully 
described in the technical literature (" Transactions " of 
the Society of Na.,·al Architects and Marine Engineers, 
Volume 3S). At the risk of repetition the reader will be 
informed that the testing chamber of t he propeller tunnel 
is provided fl,t each side with a glass port some 16tin. in 

FI G . 3-LIGHTING UNIT 

diameter. Obviously, the only important visible mani­
festations on propellers and other objects in the stream 
of water a re the various aspects of cavitation phenomena. 
The water, kept clear by filtering, enables easy visual 
observation, although t he chamber is 27in. net width, 
with the consequence that visual observations must be 
made through a thickn<'ss of 1in. of glass and 13tin. of 
water. The o bserva t ion of such phenomena on rotat,ing 
propeller sis most convenien t ly made by use of some form of 
stroboscope. At the Model Basin three types of stro bo­
scopes have been used: first, a portable type consisting 
of a spring motor device for rotating a shutter at an 
adjustable speed : second, an interrupted light beam for 
illuminating the propeller with a flickering light timed to 

• From the Journal of the American Society of Naval Engi. 
neers, ~lay, 1937. 

t U.S. Experimental l\Iodel Basin, Navy Yard, Washington, 
D.C. 

nant giving off light and whose denominator is the total 
length of the cycle. R eferring to another principle of the 
stroboscope, the sharpness of definition obtained with the 
stroboscope is determined by t he amount of motion during 
the illuminated portion of the cycle. The operator must 
t herefore make a compromise between apparent illumina­
t-ion and definition. The hand-operated stroboscope gives 
good definition, but the apparent illumination is very 
feeble. The stroboscope of the interrupted light beam 

FIG. 4 - IMPROVED DRUM 

type, which was developed for the water tunnel, ga,·e fairly 
good illumination, but the definition was not satisfactory. 
The high intensity mercury arc (the one in use at t he 
~·roclel Basin is the Edgerton stroboscope manufactured 
by t he General Radio Company) has a flashing time or 
dw·ation of flash of the order of 5 micro seconds. The light 
intensity of the flash is very high, but because of the 
extremely brief Bashing time 
the impre:;;sion on the eye is 
slight. Although this type o f 
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standing image of a propeller apparently stopped by the 
application of the stroboscopic principle. In fact, experi­
ments were made following this procedure and using the 
mercy arc stroboscope. In such a picture the propeller 
would be well defined because the picture consisted of a 
rapid succession of exposures on the sensiti\·e plate of the 
repeated image of the propeller, but necessari ly t he cavi . 
tation phenomena would vary from on<> exposw·e to the 
next and the resulting picture would then sho"v only the 
envelope and region of the cM·itation phenomena in lieu 
of the details. 

When it was decided to construct a camera that could 
take individual exposures in· lieu of composite pictures, 
the following single consideration fixed its design, namely, 
that the time of exposure of the single image must be so 
brief that the tip of the propeller blade will not move 
more than 1/ 100 of an inch during the exposure. The speed 
of rotation for model propellers when cavitating is of the 
order of 1400 r.p.m. for models of destroyers, which would 
correspond to a speed of rotation of the ship's propeller of 
approximately 350 r.p.m. (The law of comparison requires 
for propellers that the ratio of model speed to full-scale 
speed vary inversely as the square root of the linear ratio.) 
An average propeller diameter is Sin. These considera­
tions, namely, 1400 r.p.m., Sin. diameter, and peripheral 
motion limited to 1/100in., lead to an exposure time of 
approximately 1/50,000 of a second. 

Two methods of arriving at a short exposure time are 
offered ; one of them would be by spark photography and 
the other by a mechanical shutter. The plan for using 
spark photography was never seriously considered. To 
obtain t.he required amount of illumination from a spark 
would involve an inordinate amount of power with the 
attendant objections associated with the high voltage and 
noise and a probable difficulty of rechl\rging the condenser 
and repeating the spark at a sufficiently rapid rate. In 
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stroboscope gi,·es defini tion 
of amazing sharpness, t he 
appa rent illumination is 
feeble a nd it was necessary 
to enclose the observat.ion 
port with a small dark room 
befo•·e this stroboscope could 
give satisfactory observa­
tions. 
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Another difficulty which 
occurs with t he stroboscope 
arises from the fact that 
these devices require a 
synchronisation of the ligh t 
flas hes or observing shutter 
with t he motion of the object 
being observed. In the 
hand-operated R otoscope 
there is a cent1·ifuga l gover­
nor, which must be adjusted 
until the object observed 
apparently becomes station ­
ary. In the stroboscope 
employing the interrupted 
light beam it was necessary to 
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adjust t he speed of t he motor which revolved the occulting this connection it is to be noted that the mercury arc 
shuttflr . The mercury a,rc stroboscope is self-synchronising; stroboscope has a. limit of 250 flashes per second. 
t hat is, the contactor for controlling the Aash is driven by It was decided to use a mechanical shutter, which, in 
the pro~eller shaft, an ~rr~ngement which automatically view of the short exposure required, would be of necessity 
accomphshes syn chrorusat•on and produces a perfect of the focal plane type. Mechanical consideration~. such 
standin~ i.mage. This con.tac~ arr~ge~ent (the ac.tual as the r~finement required in the finish of the slit edge 
contact •s 1tself an a.utomoblle tuner m whteh the mult1ple- . when usmg a very narrow slit as well as objectionable-
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diffraction phenomena. that would do,•elop with the use 
of too narrow a slit, appeared to fix the desirable width 
at not less than 1/20 of an inch . The slit width of 1/20 of 
an inch and exposure tame of 1/50,000 of a second would 
re4uiro a. linoaa· speed in a shutter curtain of 2500in. per 
second. It would be unpracticable to start and stop a 
shutter curtain and attam such a high curtain speed in 
any arrangement of the customary type. The high curtain 
speed could only bo roa<: hed with a. continuously moving 
curtain, whach consideration loads to the obvious use of a. 
radial sli t in a. revolving disc. 

The shutter was therefore designed a.s a disc hav ing an 
outside diamC't<>r of 20in. and a slit 2in. long with its outer 
end at a. ra<Lius of 19iin. This disc, to attain tho linear 
velocity of 2.'i00in. p er second at the mean radius of the 
slit, must be driven at a speed approaching 40 revolutions 
per second, whic h is the convenient value of 2400 r.p.m. 
In the W>O of the camora the disc is brought to and hold 
at this Rpeod by a. stroboscopic control, timing the strobo­
scope with a 60-cy<:lo A.C. impulse. At 2400 r .p.m. three 
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usual m otion picture camera the s uccessive pi<:tures are 
made on film which is stationary during the exposure and 
adnmced by tho pitch of the frames during the interval 
when the shutter as closed, but upon the Model Basin 
camera it WflS necessary, owing to the high 1>1>eeds involved, 
to use a continuously moving film. The method adopted 
was to wrap a length of film upon the outer surface of a 
drum, driven by the motor which rotates the disc. The 
motion of the film during the sweep of the shutter slit 
across its width causes a distortion or rake in the indi· 
vidual pictures, the amount of the rake being determined 
by the ratio of drum peripheral speed to shutter surface 
speed . Additional slits were cut in the disc to increase 
the number o f exposures per second. It is obvious that 
as the exposures per second are increased the film speed 
must be increased, wit.h increased rake, or narrower indi· 
vidual frames must be accepted to exclude the overlapping 
portions of the pictures. As attempts were made to 
increase the film speed it was soon discovered t hat the 
blur induced by the motion of the film with respect to the 

FIG . 6-STRIP~OF PIC TURES FOR ONE E X POS URE 

radial marks on tho end of t he motor shaft appear stationary 
when illuminated at sixty flashes per second. 

The problem of illumination offered some complications. 
Tho light must enter with oblique incidence upon the glass 
of the port, entailing perhaps a. loss of 40 per cent. Further­
mot·e, the light in its entire travel to the propeller and 
back to lens must traverse 27in. of water and 2in. of glass. 
This illumination problem wns solved by the use of photo 
flash lamps. These lamps develop an extremely high 
intensity of light for a brief inte rval of time. The No. 75 
photo flash bulb, which iH used with this camera, develops 
a. maximum intensity of 9,000,000 lumens and the intensity 
is in excess of 4,000,000 lumens for approximately 1 /50 
of a. second. In other words, the peak candle-power of 
such a ftash lamp is well in excess of 750,000. 

Originally the ftash bulbs were placed close to the glass 
port, suitably screened from the view of the camera.. The 
illumination so o btained was not sufficiently intense and 
accordingly a. r<'flectot· was developed for the purpose of 
<:oncentrating the light upon the propeller. This reflector, 
which follows principles of geometrical optics, is shaped 
as an ellapsoid of revolution placed with the centre of the 

-

FIG . 7 - PROPELLER TIP VORTICES 

lamp bulb at, ono focus or the ellipse and the propeller hub 
at the other. The arrangement of the reflector, which was 
built in the shop of Lhe Model Basin, can be seen in the 
accompanying photograph, Fig. 3, in which there is also 
to be seen the morcury arc stroboscope in the position 
where it is used for o bserving propellers. 

The <:a.mera was originally constructed upon the wall 
of the small dark room (Fig. 5) and worked out for making 
single exposures ; a. plate holder for 4in. by 5in. cut 6lm 
was affixed to a light-tight enclosure immediately back of 
the plane of the dit~c, with the radial slit sweeping across 
the narrow width of the film. The axis of the camera was 
placed to intercept the horizontal radius through the disc. 
The tangential motion of the slit was therefore vertical 
and in the plane of the propeller. 

The procedure for making the e>..posure consisted in 
bringing the motor disc up to speed, checking the same 
with the stroboscop<\ pulling the slide on the plate holder, 
and firing the flash bulb in the closed cabinet or dark 
room . The firing cin·uit for the flash bulb included a con­
tactor on the disc shaft, '' ath an arrangement for shifting 
the phase anglo o f the <:ontactor. The angle of advance 
for this contat:tor was found by trial in order to bring the 
slit oppoaite the plate holder during the maximum 
intensity of the flash. Later , a further refinement was 
introduced, namoly, the use of an additional series contact 
in the firing carcuit, this ono actuated by the propeller 
shaft, in order to make the exp osure with t he propeller 
blade in a desired position . 

The single exposure made on a. 4in. by 5in. plate by this 
procedure having proved satisfactory, it was next 
determined to obtain o. rapid sequence of pictures. I n the 

imago during exposure placed a limit on the film speed. 
After reaching t.his maximum permissible film speed as 
limited by blur, an increase in the exposures per second 
could only be obtained by accepting a narrower frame for 
the single pictures. The final compromise in the design 
was reached by the use of twenty-four slits in the disc, 
which with the velocity of 40 revolutions per second pro­
duced an exposure rate of 960 frames per second. Pulley 
sizes were then worked out for the motor and film drum 
which givo a pitch o f the indiv idual frames on the film o f 
approximately iin., which is a sufficient width to accom· 
moda.te the image of the hub of any propeller ordinarily 
to be met with. The film drum, which is lOin. in diameter, 
uses a strip of standard 35 mm. motion picture film some· 
what over 30in. long. 

As mentioned before, the camera was originally con· 
structed upon the rear wall of the light-tight cabinet 
which encloses one of the propeller observation ports. 
Later, the camera was reconstructed and placed upon 
wooden ra.iiR which would permit it to be moved to \'arious 
distances from the prope!IE~rs, and allow the use of lenses 
of various focal lengths. A wooden duct in telescoping 
sections was made to <:onnect the lens board of the camera 
to the open ing in the sido of the dark room. The result ing 
arrangement of the camera is shown in Figs. 1 and 2. 
In Fig. 2 the film drum is r emoved, exposing to view a 
portion of the disc, with severa l slits clearly evident. 

Some examples o f the photographs produced by this 
camera appear in Figs. 6, 7, and 8. The useful portion of 
the flash is generally of sufficient dnration to produce 
exposures on sixteen or seventeen frames, of which eight 

FIG . 8 - BUBBLES AROUND PROPELLER 

or ten will be fully exposed. Fig. 6 is a strip of pictures 
in natural size, 960 exposures per second. In this view the 
film is t ravelling from right to left and illustrates the rapid 
growth of light intensit y and the slow dy ing out of the 
light with the central useful porLion extending over about 
eight frames. .Fig. 7 is an enlargement of a strip of filll) 
with the widt h of t he frames increased in order better to 
show the peculiar pattern made by the propeller tip 
vortices. In this viow, where the cavitation on t he back 
of the blade is clearly eviden t, t he growth and motion of 
the bubbles can be followed by examining successive 
frames. The interval between frames is 1/480 second in 
this figure. In Fig. 8, showing cavitation on another pro­
pallor, numerous bubbles a lso can be seen in the curren t 
beyond the propeller . 

This camera was developed early in 1935. The first 
single exposure photographs on 4in. by 5in. cut film wE're 
made on or before May 1st of t hat year . The moving film 
drum was developed and installed and photographs were 
made by this arrangemen t on or before July 24th, 1935. 
Since that date the cam era has been used as a. matter of 
routine in propoller study. 

Uso of the camera has brought out the desira bility of 
change in certain J'Ospects with t he object of improvement 
in illumination a nd in definition . In particular, the 
camera as origina lly designed could not utilise effectively 
the full nperture of the photographic objective. With the 
dis<: at a distance of nearly jin . from the film the angle 
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subtended by the slit width of l / 20in. corresponded in 
the language of photographers to an aperture of F 8, 
while the lens has a n apert ure of F /4 · 5. In other words, 
a. point on the surface of the film cannot receive light at 
one time from more of the lens than about half its dia­
m eter (in t he direction at r ight angles to the slit). The 
slit acts as a. rectangular diaphragm stop on the lens, 
undoubtedly causing an unusual distribution of the effect 
of the errors of the lens. 

Furthermore, the separation of the disc from the focal 
plane r educes the efficiency or light transmitting capacity 
of the shutter. This efficiency is the ratio of the total light 
action upon an e lemen t of film surface during an exposure 
as compared wit h the action that would result if the ligh t 
wore of full intensity for t he entire exposure. In other 
words, shutter efficiency recognises the fact that part of 
the exposure time is used in opening a nd closing t he shutter 
with full intensity transmitted only during the middle 
portion. 

The camera was redesigned to improve the aperture and 
shutter efficiency. This was accomplished in part by a. 
new 61m dr·um a nd con tainer, in which the film surfa.ro 
is brought closer to t he disc than previously. The reduceci 
separation s imultaneously increases the aperture as w<> ll 

FIG. 9-SH O P ASSEMBLY OF NEW 01Sct 

as the efficiency. The impro,·ed dnun, which has been 
completed, is already in use on the present camera. and 
is illustrated in Fig. 4. 

Jn t he new camera design the effective aperture of the 
shutter will be further increased by using a slit width of 
l flOin., which, with the drum change, brings t he apertur~ 
to F /2 · 5. After doubling the sli t width in the new design 
it becomes necessary to double the peripheral speed, whic·h 
is accomplished by t he construction of a. new disc of 
approximately double t he former diameter. This la rger 
disc gives the same exposure time as previously without 
increasing the angular sp eed. The shop assembly of the 
new disc with shafting and bearings appears in .Fig. 9. 

Wi Lh the object of improving definition , in so far as tho 
pictw·es taken with tho present camera m ay suffer from 
the effect of ,·ibra.tion, the new design includes two dis­
tin<·t improvements. I n the first place, the re lath·E> ly 
heavy disc will be surrounded by a steel cylindrical r ing, 
i in. thick and several inches wide, to serve as an endosing 
guard. The inertia. of these two members is expected to 
shut off any vibrations of h igh frequency in the structure 
as a whole. As a. further measure against the effect of 
vibration the lens support will be carried as a rigid 
U -sha.ped yoke around the edge of the disc . This yoke 
will hold the lens in a fixed position with respect t o thl:\ 
film drum, will reduce the motion of the image with respoc·t 
to the film, and eliminate such lack of definition as arises 
from that cause. 

Fluid-Flow Analyzer. * 
By H . L . PARR.t 

RESEARCH work in ftuid dynamics, carried on in the last 
few years chiefly for the benefit of aeroplane designers, has 
shown engineers, engaged in many other fields, that a. 
knowledge of some Ruid.flow characteristics is necessary 
for intelligent design of a wide ra nge of apparatus. Such 
information would result, in certain cases, in a reduction of 
pressure loss in the fluid passing through a machine ; but, 
an many others, the v ital information desired is concerned 
with the distribution or pattern of the fluid flow. Appa­
ratus has been built with which such information can be 
obtained, but it is generally expensive, bulky, and difficult 
to operate: To be ? f maximum service, such an apparatus 
should be moxpensave, small enough to be placed in a shop 
or draughting room, and so simple in operation that almost 
anyone .can use it. To meet t h is need the author designed 
and bwlt the apparatus described in this article. The 
immediate object of the design was really to illustra te the 
principle~ ~~ ~uid dynamics to engineering students, but 
the possabaht1es of broader use soon became evident. 
E xamples of the type of work that can be dono are shown 
in the accompanying illustrations. 

In the usual design of smoke tunnel the size of the duel 
is such that the air must be run through it at low velocities 
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to maintain laminar flow. If the flow be turbulent the 
smoke streams will be dispersed and the flow pattern inclis­
tinguishable. Flow at low velocities is easily disturbed by 
slight air currents in the surrounding space, and a honey­
comb system of straightening vanes must be installed in 
t he air inlet. 

SMOKE FLows BET'WEEN Two CLosELY SPACED 

PLATES. 

The main feature of the design of this apparatus is that 
the flow takes place between two flat sw{aces set so close 
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mount;ed on the extension of the bottom of the box and 
connected with D by a short pipe. Between the inlet and 
outlet is a centre chamber that is painted black on the 
inside to form a backgro\Uld a.nd contains properly shielded 
lights. A 33in. by l4in. sheet of plate glass G is lot into 
the edges of the box so that its uppet· surface is flush wjth 
the top. Ext;ending down both sides and across the inlet 
edge of the box is a strip of sheet rubber H , which is tin. 
thick and is cemented in place. ·when tho 43in. by 14in. 
sheet of plate glass I, which is shown in a raised position, is 
lowered and rests on the rubber strips, a continuous 
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Titanium tetrachloride is spread with a dropper in the 
slotted trough K, Fig. 1, which is shaped and located as 
shown in Fig. 4. It, is made of sheet copper, and in the 
curved edge above the liquid level holes are drilled, / 2 in. 
in diameter and with lin. spacing. Slots /0 in. wide are 
cut tlu:ough the upper portion of the trough f1·om the holes 
to the back edge, and smoke from the titanium tetra­
chloride flows between the two plates in a number of 
streams from these slots. The trough extends across the 
whole width of the channel and is supported on the sides 
of the box by lugs and held in posi.tion by pins. Fumes 

FIG . 1- E X TERIOR OF THE ANALYZER FIG. 3-COLLECTI ON OF RUBBER MODELS USED WITH THE ANALVZER 

together that considerable air \·elocities can be used, and 
little pt·otection is necessary to maintain parallel flow. 
The details of the construction a re shown in Fig. 1. 
Dimensions given are those of the apparatus shown, but 
they can be varied \Videly to suit particular needs. The 
wooden box A is 48in. long, ?in. hlgh, a.nd 12tin. wide and 
is divided into three parts by partitions. That at the left, 
B, is Sin. long and the top is open. It is the air inlet, the 
air entering through the small opening Cat the bottom of 
the•end. The chamber at the right, D, is the air outlet, 
the~air:entering tlu·ough the slot E in the top of the box and 
being _drawn out by the motor-driven fan F, which is 

channel, ;1-in. deep and 1 2in. wide, connects chambers B 
and D. 

All models are cut from ;l-in. rubber sheet, which is the 
thjckness of the channel, and laid on the lowet· glass plate 
as shown at J. A collection of models is shown in Fig. 3. 
Uses of most of them wjll be readily apparent. Many can 
be used singly or in combination. Small discs are employed 
to show flow through tube banks. Flexible strips are used 
to make up channels of varying cross section, baffles, or 
to represent the ground for such conditions as are shown in 
photographs J.· and Z, Fig. 2. Meta l ribbon has a lso been 
used to simulate sails on a boat. 

(•) Sharp orifice and low vclocicy (b) Sharp orifice and high velocoty (c) Rounded orifice a nd Rat plate 

(J) Flat place (<) Sudden reducc•on '" area (j) Baffles 

(&) C) lindcr (h) Scn:amlined body (i) Norma I foil 

(j) Stalled foil (lJ House (I) Automobile. 

• 

FIG. 2 - PHOTOGRAPHS OF FLUID FLOWS FOR VARIOUS MODELS AND CONDITIONS 

from a shallow dish of ammonium hydroxide placed in the 
bott.om of the inlet chambe1· will produce a denser smoke 
and counteract the hydrochlot·ic acid sot free by the 
titanium tetrachloride. 

RESULTS SHOWN PHOTOORAPRICALLY. 

• treamlines are best observed by lighting ft·om beneath, 
and satisfactory photographs have been taken by a camera 
L, Fig. l, with illumination from either top or bottom. A 
board painted with black enamel can be used instead of the 
lower glass plate. A vacuum cleaner type blower will be 
found of ample capacity for handling a sufficient Yolume 
of air. The blower F has a much la rger capacit.y than is 
required, and the end of t,he duct at E is left open to 
by-pass some of the au·. A strip of rubber, 1in. thick, is 
cemented across the outlet end of the lower g la s plate to 
cause a pressur·e drop at that. point and hold the stream­
lines parallel to the end of the passage. Properly arranged 
baffles in the outlet chamber would ac·complish tho same 
purpose. 

Obviously, photographs t·eproduced i.n Fig. 2 cannot 
show all that can be seen by the eye unless mo,·ing pic·tw·os 
are taken. In c and d the vortices indicated are in rapid 
motion. In f the portions showing dense smoke without 
streamlinc:J are either without motion or· have a slow 
re,·erse whirL In g two vortices are loc·atocl behind the 
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FIG . 4 -SHAPE AND LOCATION OF THE SLOTTED 

TROUGH 

cylinder, a definiLe reverse circulation starting almost at 
the right edge of the photograph and travelling up the 
centre to the cylinder and around the back to the points 
of separation at the sides. Definite reYerse whirls are also 
shown in j, k, and l. With many model shapes the flow 
patterns are greatly affected by change in velocity, one 
such effect being shown in a and b. In some instances the 
picture was taken of the moving stream shortly after 
starting, while in others smoke was allowed to deposit upon 
the glass p late to give more contrast. Such deposits are 
more easily removed if the glass be kept waxed. 

While the results obtained by such an apparatus are 
largely quali tative, they have a wide practical application 
in addition to their usefulness in illustrating the principl<'s 
of fluid flow. ~'hen some new apparatus is to be designed, 
through or over which fluids are to pass, a model can easily 
be made of the flow passage and the flow pattern obsen·ed 
by the smoke lines. If the result be unsatisfactory. 
a lterations and adjustments can be made until the best 
shape and proportions are obtained. Such applicat.ions 
are, of course. limit ed to cases in whic·h two-dimensional 
flow \Vill reproduce the actual conditions with suffic·iCinL 
accuracy. 

New Canadian Cold Reduction Mill . 
• 

AFTER one year's successful operation of a small cold 
•·educt.ion mill ,·vith an annual capacity of 8000 tons, 
Dominion Foundries and Steel, Ltd., of Hamilton, 
Ontat·io, ha" added a large four-high reversing cold 
reduction mill with an annual capacity of 30,000 tons of 
cold rolled strip. This mi ll will produce cold rolled st.-ip 
up to a maximum of 40in. wide and less than 10/ 1000 of 
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an inch thick. l<' rom the raw materials to the finished 
article t h is strip is entirely Canadian. The steel is made 
in the company's own open -hearth furnaces, and reduced 
to hot coils I / I 0 of an inch t hick and 500ft. long in the 
hot reduction mill. These hot rolled coils are the raw 
material for the cold rolling departmen t. 

The first operation after the coils are t ransferred to 
the cold rolling department is pickJing. By continuous 
operation of the uncoiling and recoiling, the strip is 
passed in strands through a bath of sulphuric acid to 
remove surface scale. The coil is then reduced on the 
cold reduction mill to 10/1000 of an inch by travelling 
back and forth between the work rolls. These work r olls 
are supported by backing-up rolls having bearings with 
a capacity of 2,500,000 lb. each . The strip is carried over 
deflector rolls and ~he onds locked on a. reel drum on 
each side of the mill. Those reels maintain continuous 
tension on tho strip on both sides of the mill, even though 
the mill is s topped during a pass. The work-roll-drive 
and the reels ar•e syn chronised by an elaborate electrical 
control system and a re designed for a Jllll,Ximum strip 
speed of 1150ft . per minute at the delivery side. The 
strip, in passing between the work rolls, is reduced by a 
definite, predetermined amount. Uniformity of gauge 
is obtained by flying micrometers, which ride the edge 
of the lltrip and indicate the exact thickness as it 
comes through the rolls. The unit is operated from a 
central table, where operators-by means of meters a nd 
controls-ean check the numerous varying factors which 
effect the quality and dimensions of the finished product. 

Accompany ing the mill, a complete sub-station furnishes 
the synchronised power through a motor generator set 
that consists of four generators of 1500 kW, 250 kW, and 
30 kW capi\City, driven by a 2500 H .P . synchronous 
motor, direct connected. There a re three circulating 
systems for lubrication; one for backing-up roll bearings, 
one for the gear drives, and a. small unit for the screw­
d own gearing. Grease is applied by a motor-driven 
pump, through Farval valvl's, to the roller bearing and 
screws on the mill. 

A blower of 50,000 cubic feet per minute capacity 
supplies filtered air for cooling the D .C. motors. The 
circulating equipment for lubrications and roll cooling 
is housed in cellars adjacent to th e mill. The roll coola,nt 
system has two 600 gallons per minute centrifugal pumps 
which take the fluid from the 7500-gallon receiving and 
settling tank, pumps it th rough cooling filters, and 
delivers it by spray jets under 60 lb. pressure. 

The r equired decimal thickness having been obtained, 
the finished strip, which is a mile or m ore in length, is 
removed and slit by rotary knives to exact width. It 
is then sent to an elertrolyti<: cleaner . This op eration 
is a lso continuous. The strip is drawn through an elec­
trically agitated bath of caustic soda, wh ich removes all 
oil. The strip is then cut to length by an automatic shear. 
The sh eets of desired dimensions are piled in the annealing 
furnace, where, by accurate control of temperature and 
surrounding atmospher<>, t he required physical properties 
and surface characteristics of the steel are obtained. The 
material is fed through two-high skin pass mills to produce 
the surface and temper desired. The black plate is stacked 
on edge in racks, immersed and agitated in a bath of 
sulphuric acid, removing all traces of oxide. The plate is 
then s tored in tanks of acidified water. 

The single sheets are carried through m olten flu;" into 
molten t in (600 deg. F ah .), and then deflected upward 
to contact the rolls of the tinning machine proper. This 
machine operates in a bat h of palm oil (460 deg. F ah.), 
and controls the weight and distribution of the tin coating 
on the steel sheets. As the sheets emerge from t he palm 
oil, they a re cooled by a hlast of air and are carried 
by a conveyor into a Wlll'lher, where the palm oil is removed, 
thence through polishing rolls with bran as a polishing 
medium. The finished tin-plate falls into piles and 
is removed to the sorting room, where it is assorted 
into the different classi6r.ations, packed, ~tnd prepared 
for shipment. 

The Steam Engine on Tyneside, 
1715-1778.* 

By A. RAlS'L' RICK, M.Sc., Ph .D. 

TB.E steam engine of Thomas Newcomen was exploited 
under the paten t of Thomas Sa.very of 1698 extended to 
1733 by Act of Parliament. This patent was understood 
to be a master ono, covering every kind of engine worked 
by the " impellent fot·ce of fire " ; it therefore included 
Newcomen's engine, a lthough the latter differed entirely 
in principle from Savery's. 

After Savery's death in 1715 the patent was acquired 
in some way or other by the " Proprietors of the Invention 
for Rais ing Watet· by Fire." They issued an advertise­
ment in I 716 announcing that t he engine was " at work 
in the counties of Stafford, Warwick, Cornwall, and 
Flint," but nothing is said about T yn eside, although it 
is known that an engine was erected there as early as 171 5. 

The research in this paper was undertaken with the 
object of finding out if Newcomen himself or the 
"proprietors" aforesaid had any connection with the 
district, whether by the payment of royalty for the use 
of the patent or otherwise. It may be said a t once that 
the author has failed entirely to establish any su ch 
connection, although he has traced as many as thirteen 
engines as hM·ing been built between 1715 and I 733. 
The only conclusion to be drawn is that these engines 
were pirated copies ; even so, it must occasion surprise 
that legal proceedings were not taken by the " proprietors " 
before mentioned to claim royalties on these engines. 

Pursuing t hese investigations further, the a u thor 
found records of 104 engines built between 1733 and 1778 
when B oulton and \Va.tt came on the scene with their 
improved engine. T he paper places on record details 
of date, locality, reports, and estimates of cost of con ­
struction, cost of working, &c., of a large number of these 
engines. I t may be intet·esting to mention that a rough 
figure for the prime cost of an engine of about 33in. 

• Synopsis of anti extracts from a pllper read before the 
Newcornen Society on April 2ls~. I 937. 
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diameter cylinder was £1200, and the annual cost of 
working it £400. . 

This interesting survey is based mainly on MS. mat_ertal 
preserved in the archives of the North of England Institute 
of Mining Engineers, Newcastle-upon-Tyne, to whom 
the a uthor returns his thanks for permission to make 
the extracts. The existing material is of three main 
categories : 

(a) The " View Books " compiled by the various 
colliery " Viewers " (prototypes of the present-day 
mining engineers). These include most of the reports 
on the state of flooding of the collieries with recom­
mendations and estimates of the cost of pumping. 

(b) A few letter books of the early Viewers. 
(c) The Watson Collection of papers and plans 

relat ing to collieries ; in most cases these only duplicate 
the reports conta ined in the " View Books." 

(d) Letters and papers in the possession of the 
No\vcastle Society of Ant iquaries a nd the " Dolavel 
Papers" in the possession of the Newcastle Central 
Library. 
The following " Estimation of the Charge of a Fire 

Engine," dated 1733, and extracted from Mr. Raistrick's 
paper, will be read with interest. The engine was, of 
course, of the Newcomen type. I t is worth noting that 
the cylinder alone cost far more t han the " boyler " :-

£ s. d. 
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fou r-stroke, singl<'-llcting, 650 mm. by 1400 mm.; <'onstructt>d 
by J. G. K incaitl and Co., Ltd.; trial trip, June 22nd. 

BRrTTSU lNTEOIIITY, motor tanker ; built by Harland ond 
WolfT, Ltd., to the order of British Tanker Company, Ltd .; 
dimensions, length 463ft., breadth 61ft. Gin .. depth 34ft. 
Engines, four-stroke, singl<'-acting, ni1·less-injection ; launch, 
June 22nd. 

~IANCHESTER CrTY, steamship; built by Blythswood Ship­
building Com\'any, Ltd .. to the order of Manchester Liners, 
Ltd.; dimonsaons, length 440ft., breadth 57ft., depth 38ft. 
Engines, single-reduction geared turbines, pressure 225 lb. 
per square in<'h ; constructed by David Rowan and Co., Ltd.; 
launch, J uno 23rd. 

Br::LTANA, steamship ; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of Adelaide Steam­
ship Company. Lttl .; dimensions, length 350ft., breadth 
48ft. 6in., depth 32ft. 7in. , 5000 tons deadweight. Engine_s. 
triplo-oxpansion in conjunction with low-pressure steam 
turbine; constructed by J. 0. Kincaid and Co .. Ltd.; launch, 
June 2:3rcl. 

LEtNSTER, rnotorship; built by Rnrland and Wolff, Ltd.; to 
the ordor of British and Irish Steam P ocket Company ( 1936), 
Ltd.; dimensions, length 367ft., breadth 50ft., depth 19ft.; 
to carry 4320 gross tons. Engines, two, two-stroke single-noting. 
Launch, June 24th. 

CONTRACTS AND ORDERS. 
The Bore of Pumps that will Discharge 400 hhds. in 

One Hour must be 13 I nches Diameter also the Dia­
meter of the Cylinder 33 I nches to run 12 Strake p. 
Minute ye Strllkes 6 foot long. 
To 22 fathom of Pumps 13 Inches Dillrneter . . . . .. 
To Boroing Joynting Plugging Hooping and Screw 

30 0 

24 0 

90 0 

The Editor i.t always happy to print short announcements of 
contract, and orders in thi11 columll provided they are aent to him 
in time to have 11cwa value and that they are likely to interest rwdcrs. 

0 

Bolts to fllsten the Pluggs in the Pumps ... 
For Two Brass Bnrrells for the Baques to Work in 

13 Inches Diameter ... 
To Two Buckotts and Two Clacks ... 
To Iron to hoop the Pumps . . . . . . . . . . . . . .. 
To 40 Fathom of Spears & Joynts belonging to them 
To the Cistern & Slipors to bear the pillar of Pumps 
To Smith Work . . . . . . . . . . . . . . . . . . . . . . .. 
To the Regulator Bell m with Arches to it . . . . .. 
To The Gudgeon that Carries the Beam, Stirrups, 

Bnrrs and Screw P lates . . . . . . . .. 
To Two Brnsses that the Gudgeon ltunns in . . . . .. 
To Three Chllins, Catch pions, and 4 Plates belonging 

to the Regulator Beam . . . . . . . . . . . . . .. 
To the Engine House . . . . . . . . . . . . . .. 
To 33 I nchcs Cylinder ... . . . . .. 
To 2 Cylinder Beams, 2 plates and 7 screw bolts 
To the Piston ... 
To the Boyler . . . . . . . .. 
To Leading the Boyler top . . . . . . . . . . . . . .. 
To the Regulator that stands at the Top of the Boyler 
To the Sinking Pipes . . . . . . . . . . . . . . . . . . . .. 
To the other Pipes about the Cylinder . . . . . . . .. 
To the Small the F & Y & 2 Small Brasses ye Y 

runnsm ..... . 
To Cooks about the Cistern 
To Small Valves . .. . .. 
To Bnrrs for the Fireplace . . . . .. 
To Bricks, Lime & Workmanship 
To a Crab Rope . . . . . . . . . . .. 
To 2 Shear Legs and a Block 
To a New Crab . . . . . . . .. 
To Sodder . . . . . . . . . . . . . .. 

... 

. -. 
. .. 

To J nok Head Barrells and Pumps 
To Deals to moke ye Great Cistern & Workmanship 

6 0 
37 0 
19 0 
5 0 

24 0 
24 0 

3 15 
6 0 

26 0 
120 0 
150 0 

27 0 
3 0 

80 0 
32 0 

9 0 
12 0 

8 0 

2 6 
3 15 

10 
12 0 
13 0 
8 0 

10 0 
2 10 

16 0 
35 0 
12 0 

849 16 

0 ilfERRYWEATUEn AND SoNs. Ltd., Greenwich, have received 
from the London Count\' Council an order for a motor turntable 

0 fire escape. lt will ha~~:~ an all-steel ladder for extension to a 
0 height of 100ft., and will be equipped with automatic plumbing 
0 gear, monitor nozzle for uso us a water tower, and loudspeaker 
0 telephone. Tho ladder will bo capable of being elevat11d and 
0 fully extended within thirty seconds. 
0 RANSOM 1;;~ AND RAriEn, Lld., have received an order from 
0 Richard Thomos and Co., Ltd., for the installation of large 

excovotors nL thoit· ironstone min('S in Northamptonshire, the 
0 mnchinory <'omprising the following :-An electric stripping 
0 shovel of 8 eubac yar·ds capacity for tbe removal of the over-

burden overly ing the ironstone and discharging at 11 Oft. 
0 radius ; nnd a :3! cubic yard electric heavy duty shovel for 
0 loading tho ironstone into wagons for conveyance to the treat-
0 ment plant. 
0 
0 
0 

CATALOGUES. 
0 
0 
0 
0 HADFIELDS, Ltd., 
0 steel rollers. 

heffiold. Publication No. 397 on hardened 

W . A. FELL, Ltd., \\'indermero.-Cotnlogue No. 37 of modem 
wootlworkang machinery. 

R . ANn J. Dt<'K, Ltd., Grecnhead Works. Glasgow.-Cntn­
logue No. 150 of" DixC'l "dri\·ing ropes. 

GENERAl, I~LECTRIC co~II'ANY. Ltd.,l\lngnet House, Kinszsway, 
W .C.2. A seasonal catalogue on electric fans. 

MATilER AND l'LNI'T, Lttl., Park Works, MQnchester.­
Pamphlots on threo, four, and five-bowl calendars. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 LE GRAND, SVTCLrFFE AND GELL, Ltd., outhall, London.­
O Publication No. 56 on electrical resistivity surveying. 

BRITISH INSULATED CABLES, Ltd., Prescot, Lancs.-Pnr­
ticulors of high-voltugo paper-insulated cables for 3 to 20 kV. 

Twenty years later the following " Estimate of the 
Expence of Erecting a Fire Engine at Saltwellside Colliery, 
March 17th, 1754," was recorded. It will be seen that the 
price of a cylinder only l in. less in b ore was only £20 :-

ELf .. t 01.'T BROTII &RS (LONDON). Ltd., Lewisham, S.E.l3.­
New catlllogue sheet on low rongo rectifier pattern instruments. 

CoctmAN AND Co .. ANNAN, Ltd .. 34, Victoria-street. S.W. I.­
Publico.tion No. (12 on the Cochrun-Kirke "Sinu6o" gas-fired 
boilers. 

2 I ron working Pieces ... 
A Firr Regulllting Beam with Arches to it 
A Gudgeon St irrup, Borrs ond Screw Bolts for do .... 
2 Brass Codds for the Gudgeon to work in . . . . .. 
Chain Catch P inna and Plates belonging to the 

£ s. d . RANSOMES AND RAPIKR, Ltd., lpswich.- Publication No. 41 1, 

0 describing the " 480 " and " 490 " heavy-duty shovels tlnd 
0 draglines. 

10 4 
4 15 
4 0 0 BvDENBEno GAVOE CoMPANY, Ltd .. Broadheath, near 

Regullltor . . . . . . . . . . .. 20 0 
20 0 
73 0 
14 8 

Manchester.-A descriptive list of dial and self-recording 
0 thermometers. 

A Cylinder 32 Inches dillmeter ... 
A New Boyler . . . . . . . . . . . . . . . . .. 
2 Cylinder Beams Plates and Screw Bolts 
An Iron Pes ton . . . . . . . . . . . . . . . . .. 
A Regulator for the Boyler Top 

... 
2 10 

10 10 
18 0 

0 AVELI NO BARFORD, Ltd., Grnnthom.-A catalogue on light 
0 rollers in weights ranging from 12~ cwt. to 5 tons and driven by 
0 either oil or potrol engines. 
0 
0 INTERNATIONAL CoMBUSTION, Ltd .. Aldwych Rouse, W.C.2. 
0 -A publicntion describing the construction llDd capabilities Sinking Pipe and other pipes ... 

A Sett of Working Geer . . . . .. . . . ... 7 0 
8 0 

0 
0 
(I 

0 of the "Yacseal " grit pump. 
Burrs for the F ire Grate ... ... ... . .. 
Solder for the P ipes . . . . . . . . . . .. 
J nok Head Bnrrells ... 
Deals, Oak & Workmanship for Great Cistern 
Hotwell Cistern & Lining it with Lead 
An I njection Cock 

. .. 
5 

20 
20 
10 
4 

10 
148 

10 
4 
0 
I 

0 
0 
0 
0 
0 
0 
0 
6 

BATTERII~S. Ltd ., Hunt End Works, Redditch.-Publicntion 
No. 14 37. dealing with the " Nife " nickel-cadmium alkaline 
battery as applied to aircraft. 

BADCOOK AND WtLCOX, Ltd., Babcock House, Forrin((don­
street, E.C.4.-A booklet illustrating and describing railway 
wagon discharging appliances. Carpenter work for the whole 

Building the Engine House ... 

410 2 

E. H . JoNES (1\laobine Tools), Ltd., The Hyde, Hendon, 
N. W .0.-Pnrticulars of tho" Nowall " jig borer and the" C. V.A. 

6 No. 79 " vertical mill ing machine. 

LAUNCHES AND TRIAL TRIPS. 

BRITISU DrLIO'ENCE, motor tanker; built by Swan, Hunter 
and Wighnm Hichnrdson, Lt.d., to the order of British Tankf'r 
Company, Ltd .; dimensions, length 481ft., breadth 61ft. 9in., 
depth 34ft.; to ollrry 12,250 tons. Engines, four-cylintl!'r, 
opposed-piston; trial trip, J une 9th . 

LADY NoRTBCOTE, motorship ; built by Ferguson Brothers 
(Port Glal!gow), Ltd .; damensions, length 125ft. 9in., breadth 
29ft., depth lOft. Engines, six-cylinder, four-stroke, cold­
starting airless injection ; constructed by Davey, Paxman and 
Co., Ltd. Launch, June 14th. 

BACIL\QOERO, tanker; built by Furness Shipbuilding Com­
pany, Ltd.; to the order of Lago Shipping Compan y, Ltd., 
dimensions, length 366ft., breadth 64ft., depth 18ft.; to carry 
6800 tons. Engines, two triple-expansion ; constructed by 
North-EMtom Marine Engineering Company. Ltd . Trial trip, 
Juno 18th . 

.MrsoA, oil tank slotlmship ; built by Furness Shipbuilding 
Company, Ltd., to the order of Lago Shipping Company, Ltd.; 
dimensions, length 365ft., breadth 64ft., depth 18ft., to carry 
6800 tons doadwoight. Engines, twin triple-expansion ; con­
structed by Nort h-Eastern Marine Engineermg Company, 
Ltd.; launch, J une 22nd. 

SAN CIPRIANO, oil tanker; built by Blythswood Shipbuilding 
Compllny, Ltd., to the order of Eagle Oil and Shipping Company, 
Ltd.; dimensions, length 460ft., breadth 69ft., d!'lpth 34ft., 
to carry 12,100 tons dead weight. Engines, eight-cylinder, 

LAYCOCK ENOINEEJUNO COMPANY, Ltd., 1\Iillhouses, Sheffield. 
- An 80-puge boo le illustrnt ing the various fittings made by the 
compllny for railways, tram\vays, and ships. 

vVnsTrNo uoullJll Bn,,x,~ AND SAXBY SIGNAL CoMPANY, L td .. 
82, Y ork-rolltl, N .1.-A brochure, " Signalling W nterloo to 
Hampton Court Junction, Southern Railway." 

LAURENOE SCO'I'T AND ELECTROMOTORS, Ltd. , Australia 
Houeo, St rand, W .C.2.-A booklet, "The Cooling of Totally 
Enclosed Motors," by P .A. Mossay, ;\Ll. ~Iech. E. 

E. G. ACRESON, Ltd., Thames House, l\Iillbank, S.\\'.1.­
Particulars of some l!'sts carried out at the National Physical 
L aboratory with Acheson's "Colloidal Graphite." 

SwiTCROEAR AND CowANs, Ltd., Elsinoro-roe.d. Old TrafTord, 
~!onchester.-Publicalion dealing with duplicate bus-bar 
" change-over-on-load " inlomal isolation switchgear. 

ELLIOTT BROTIIER~ (London). Ltd., Century Works, Lewisham, 
S.E.l3.-Catalogue 891 on Bow meters for steam, air, water, 
and gases. LeaOet 103 on the " G.L.C." automatic flue damper. 

Moss GEAR COMPANY, Ltd., Tybum, Birminghnm.- A new 
descriptive sectionalascd catalogue of the firm 's manufactures. 
which inC'lude worm. lwlical. and spur reduction units, geared 
motor dri\•cs, and allied products. 

GEonoe H. ALEXru.'fDEn MAC'IliNERY, Ltd., 82. Coleshill­
strcet, Birmin,:tham, 4.- A cntnlo~ue of the Barrett. Craven& 
~Omf?any's motoriols handling equapmcnt, which is distributed 
m thas country by Goorge H . Alexander Machinery, Ltd. 

LORANT AND Co., Ltrl., 98, Croydon-road, S.E.20.- Particulars 
of the "May" hydt·au lic twist drill ~rindin¥ machine, the 
" i\!o.y "point thinning mnchino, and the" May ' floating reamer 
chucks made by Rohde and Dorrenberg. of Dusseldorf, Ober­
kfl8801. 

• 

• 



• 
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Markets, Notes and News. 
The prices quoted herein relate 

f.o.b. steamer. 
to bulk quantities. Unless otherwise specified home trade quotations 

list of the prices of materials mentioned below will A comprehensive 

The International Steel Position. 

The quietness which developed recently in some of 
the export ma~kets has cont~nued and the impression 
seems. to pr~va1 l on the Contment that buying on a ny 
scale J.S not ltke ly to be resumed until tho autumn. H eavy 
deliveries, however, have to be made to most of the larger 
overseas markets, and fears are entertained that there has 
be.en over·buying. In France the political and financial 
crJ.Ses have had a n upsetting effect upon trade, a nd the 
demand from the home market has again subsided , with 
the result ~hat the F rench steel works now require more 
export busmess. In Germany, however, t he pos ition is 
firmer and the home market there cont.inues to absorb 
large quantities of steel, whilst a good export trade a lso 
has been t ransacted. It is not without interest t hat t he 
A V I export botmties. which were designed t.o make up 
to those steel works engaged in export business t he differ­
ence bet.ween the home and expor t prices, have been 
practically wiped out. hy the rise in export quotations of 
most del\criptions of steel. Last year bounties ranging 
from Mks. 26 to .Mks. 38 were paid on about 90,000 tons 
of steel per month. It is unlikely, however, that they will 
be paid fot· the remainder of this year on anything except 
semis. In Belgium litt.le export business has been trans· 
actod for the past few weeks, and in the first twelve days 
of June, of t.he 50,000 tons secured by Cosibel, the steel 
works sell ing organisation, only 14,000 tons was for export. 
T he sudrlen drop in t he demand has occasioned some 
surprise, as it is certainly not due to seasonal causes a lone. 
The position with regard to delivery times is also becoming 
somewh~tt uncertain, and although most m ills a-sk four to 
five months fo1· t he execution of an order, it is reported 
that if pressw·e is applied delivery can be arranged in from 
tw~ to three months. The s ituation is complicated by tho 
att1tude of the Belgian 1'e-rollers, who, not having pat·tici­
pated to the fu ll in the heavy demand during the pas t 
few mon ths, are now determined to obtain overseas 
business and show a disposition to shade quotations to 
do so. It was reported t hat meetings had been held 
between representatives of the British steel makers a nd 
the Belgian re· rollers, as the former fear that some of their 
con trol in the home market may be lost if t he Belg ia n 
re-rollers who are outside the Cartel sell independently to 
British consumers. T he re-rollers naturally wish to 
benefit by the reduction in the duties and, at the same 
time, to obtain higher prices than those quoted by the 
British works. 

The Pig Iron Market. 

Concern appears to be growing amongst con. 
sumers regarding the outlook during the second half of 
th~ year. ~usiness in pig iron, although it is not entirely 
suspended, 1s confined to a few isolated cases in which 
old customers can show an urgent need of supplies 
for special work. At the same timo, t here are numerous 
users "vho would g ladly cover t heir requirements far into 
the future if they could find a producer in a position to 
accept t he business. A few cont.racts have been placed 
for fourth quarter delivery and a lesser number for execu. 
tion_ in September- Octobe1·. F or the most part the pro­
ducmg works order books are so full that any specia.l 
transaction is a t the expense of a consumer whose work 
does not appear to be of such immediate importance. On 
the Nor th.East Coast new business in Cleveland iron has 
practically ceas~d, and local users are working on hand. 
to-mouth supplies. Only one furnace in this district is 
produci.ng Cleveland fo~dry, and the tonnage is entirely 
U1Suffic1ent to meet requrrements, whilst efforts to obtain 
supplies of iron from other districts are seldom successful. 
At the same time there is little disposition to buy Con­
tinental foundry iron at the price demanded, which is 
in the neighbourhood of £6 15s. f.o.b. It is reported that 
a few parcels have been bought, but there does not seem. 
t o be much of this iron offering. The situation in t he 
Midlands has not improved. Several furnaces are reported 
to be ready to be put into operation when supplies of coke 
and raw material a re more assured. The present output, 
however, appears to have been sold until well into t he 
autumn, and in some ca~es until the end of the year. 
Practically no stocks exist at the fw-naces and t he pro. 
ducers are naturally reluctant to enter into fresh contracts 
until t hey can see a chance of expanding their output. 
I n Lancashire consumers a re struggling to obtain supplies, 
but the deliveries roaching the consuming works a re far 
below their requirements. The position in Scotland is 
similar to that ruling in E ngland, and t he fifteen furnaces 
in operation in that country can only satisfy a part of 
the needs of t.he consuming trades. Little business has 
passed in the hematite iron ma.rket as the makers have 
adopted a cautious policy owing to the heavy tonnage 
of orders already on their books. Pressure to obtain 
deliveries is unrelaxed and no headway seems to have 
been made in clearing off a.rrears of deliveries. 

The Midlands and South Wales. 

. . The discontent at the conditions of stringency 
ru.hng m the steel market appears to be growing in t he 
M1dland~, and ~he co':troversy which has developed on 
the subJect of unportmg steel sheets from America has 
let loose a flood of criticism at the way in which the 
import du~ies operate. The steel makers are w1doubtedly 
domg therr best to meet the situation but with their 
production ?ooked until naarly the end 'or the year t hey 
do not feel 1t safe to take on much fresh work. Supplies 
from the Continent are very belated, and a lthough 
recently a new release of finished steel was made, thousands 
of tons remain due against the release made in the spring, 
so that .u~ers do not anticipate much help from the Cartel. 
::'h.e Br~t1sh sheet work~ are in a difficult position, and 
1t IS estunated that the1r output is not much more t han 
50 per cent. of the actual capacity, although they have 
enough orders on their books to keep t he mills running 
fully for months. In order to relieve the anxiety felt 

by consumers a few of the steel makers have accepted 
orders for delivery in the first quarter of 1938 ; but the 
terms have been indefinite and t he price will be that 
ruling on t he date of dispatch. F ew small firms are 
prepared to enter into such fa r distant engagemen ts 
and t here is considerable hardship amongst this class of 
consumers, who, in v iew of t he nature of t heir business, 
usually require parcels for reasonably prompt delivery. 
The constructional eng ineers have a large amount of 
work in hand, but complain of interruptions due to delays 
in t he delivery of joists and sections. Since the prices of 
colliery steel were inrreased there has been no appreciable 
expansion in t he amount of business t ransacted, but large 
quantities had been contracted for by t he collieries on 
t he understanding that the price shall be t hat in force 
at time of delivery , It is difficult, however, to place 
new orders for this class of material owing to the heavy 
engagements which the producing works have on hand. 
Quotations a re now, for bridge rails. £10 17s. 6d.; roofing 
bars. 5in., £10 10s.: heavy arches, £11 15s.; light arches, 
£11 I Os. d/d colliery sidings. The situation in t he South 
Wales industry is similar to that ruling in other parts 
of the country. The tin-plate works, however, are able 
to maintain a good ou tput, since, for the most pa.rt, the 
m ills are associated with steel works. The most recent 
figures of production give t he rate of operation as 74· 37 
per cent. of capacity. 

Scotland and the North. 

Consumers in Scotland are exerctsmg consider­
able pressure upon the Scottish steel works to ob tain 
dolivery, one reason heing that the Glasgow Fair holidays 
commence at the end of t he month, when the works wi ll 
be closed for about a for tnight. H eavy deliveries are 
being made to a ll the consuming industries, and par­
ticula rly to t ht- shipyards on the Clyde ; but, even so, 
little if any progress is being m ade in reducing the 
accumulated a rrears of deliveries. Surprise has been 
occasioned that the new prices for bar iron have not 
been announced. It is knoVIrn t hat for some t ime past 
the makers have been dissatisfied with the present range 
of quotat,ions which a.re £ 12 7s. 6d. for Crown bars d/d 
Glasgow sidings, and £ 11 17s. 6d. f. o.b. Glasgow. They 
are disinclined to do any business except on condition 
that the price shall be that ruling on the date of delivery. 
New business in most descrip tions of stoel is restricted, 
since the ma kers a re unable to promise execution until 
the last qua rter of t he year. The shipyards are busy 
and the subsidiar y industry-the marine engineering 
department--is well supplied with work, but it is not 
easy to maintain a steady rate of operat ions owing to the 
difficulty of getting deliveries of steel. The re-rollers 
in Scotland are hoping to obtain a bet.ter production 
as a resul t of t he new agreement wit h t he British works 
which provides for regular supplies of billets ; but at 
present t here is a considerable amount of idle plant 
owing to t he shortage. The production of structural 
steel is at a h igh rate in Scotland, al though it does not 
meet the requirements of the market. New business in 
t his material is almost non-existen t, a~ the makers' 
order books a re full for months to come. There is a la rge 
inquir·y for sheets, but operations at t he mills are restricted 
by t.he shortage of sheet bars. The home demand for 
galvanised sheets seems to be expanding, if anything, 
but until larger supplies of steel are availa ble the makers 
will not be able to take full advantage of the movement. 
Consumers in Lancashire seem to think t here is little 
likelihood of any improvement in the existing stringent 
conditions for the next six mon ths, but nevertheless, the 
market is full of inquiries from firms endeavouring to 
get even small parcels to maintain their operations. There 
is a strong demand for bright bars. The production, how· 
ever, is well below t he requirements of t he m a.rket. 
Engineering works are taking up large supplies of bolts 
and nuts, and this has created a strong request for bolt 
and. nut bars, which is not being entirely satisfied. 

CUI1'ent Business. 

The London and Nort.h-Eastern Railway has 
placed orders f01: 60,000 tons of steel rails, which have 
been divided as follows :-Dorman, Long and Co., Ltd., 
t he Cargo Fleet Iron Company, L td., and the Skinningrove 
Iron Company, Ltd., 30,750 tons; Consett Iron Company, 
Ltd., 6500 tons ; Lancashire Steel Corporation, L td., 
5250 tons ; Colvilles L td., 5000 tons ; Steel Company of 
Scotland, L td., 4500 tons; Samuel F ox and Co., L td., 
4000 tons; Shelton Iron, Steel and Coal Company, Ltd., 
2000 tons; Barrow H ematite Steel Compan y, Ltd., 1000 
tons ; United Steel Companies, Ltd., 1000 tons. The 
Consett Iron Company, Ltd., has placed a contract with 
Ashmore, B enson , Pease and Co., L td., of Stockton·On· 
Tees, for the supply and erection of a blast-furnace gas 
cleaning plant to handle about 5,500,000 cubic feet of gas 
per hour. Ground has been leased at Aberdeen by the 
British Oxygen Company, L td ., for the establishmen t of a 
branch works. 'l'he North British Locomotive Company, 
L td., of Springhurn, Glasgow, has obtained an order for 
the construction of eleven locomotives of the " Pacific " 
type for the Federated Malay States R ailways. The 
P . and 0. Steam Navigation Company, Ltd., have placed 
an order with Barclay, Curie and Co., L td ., Whi tein<'h, 
Gla~gow, for a passenger vessel of about 11,000 tons gross, 
to be fitted with Doxford Diesel engines. R y lands Bros., 
Ltd., wire makers, have purchased for works extensions 
t he 15-acre site at Warrington of t he Cheshire L ines Engi­
neering Works, which were closed down early in the year. 
Scottish Cables, L td., Shieldhall, Glasgow, have acquired 
11 acres"'f land for the erection of a factory for the manu· 
facture of electric cables. The Fairfield Shipbuilding and 
Engineering Company, Ltd., Go van, has received an order 
for an 11,000-ton passenger ship for the Bibby Line. The 
Buenos Aires Railway has ordered twenty steam loco­
motives and tenders and the African Gold Coast Railways 
five locomotives and tenders from t he Vulcan F oundry, 

are delivered f.o.t. Export 
be found on the next page. 

quotations are 

Ltd., Newton -le-Willows. Tho Department of Overseas 
Trade announces t hat the following rontracts a re open for 
tender :- South African Railways and H arbours Adminis­
tration : cup-head and countersunk head rivets (Johan­
nesburg, J ttly 12t h); about 234 tons of steel work for 
bridges, including bolts, nuts, rivets, &c. (J ohan.nesburg, 
July 19th); 36l.515 1b. of copper bar, round , for fire-box 
stays, &c., in 12ft. lengths and in diameters ranging 
from tin. to 2!in.: 9250 lb. brass piping in 12ft. lengt hs 
and in 10 and 12 S.Vl.G., outside diameters from tin. to 
I tin.; 14,415 lb. brass sheets, half hard and annealed, in 
sizes from 4ft. by 2ft. to 6ft. by 4ft., in varying S.W.G.; 
37,785 lb. copper sheets, sizes from 6ft. by 3ft. to Oft. by 
6ft., val'ying S.W .G. (Johannesburg, August 16t h) ; 
quantities of seamless copper pipes for locomotives in 
12ft. to 16ft . lengths (.Johannesburg. August 23rd) ; 
extruded free tw·ning quality brass a nd bronze bars . 
Egypt, Ministry of Public Works, .Mechanical and Elec· 
trical Depa 1·tment: Supply and erection of a complete 
electrical pumping station and transmission Line at B osa t 
(Egypt, August 24th). 

Copper and Tin. 
The demand for e lectrolytic copper does not 

expand in accordance wit.h t he expectations entertained a 
short time ago. Industrial consumers appear to have 
covered their requirements and to be making t heir 
purchases last longer than was anticipated. On the other 
hand, buying by foreign public departments continues to 
be a feature of t he market. Upon the news that t he 
American steel strike was in the conc·luding stages it was 
expected that the copper coMuming industries in that 
country would again come into the market. Although the 
strike has not affected t he copper t rade rlirectly, owing to 
its influence upon sentiment, American buying has been 
comparatively light for a week or two. It is now assumed 
that. the gap in buying will have to be made up. The wide 
spread between the prices of electrolytic and standard 
copper which has been so noticeable of late continues, but 
it wilf probably be lessened by a more rapid increase in 
t he standard than in t he electrolytic quotation. T here 
has been a fair amount of b ear selling in the standard 
market, but later a tendency developed to cover these 
transa<:tions. . . . There has been a distinct improvement 
in the tone of the t in market and prices advanced rather 
sha rply in mirl.week. This was largely the result of an 
apparent improvement in t he labour situation in the 
Unjted States and to fresh purchases by users in that 
country, a lthough the qua ntities which were taken were 
well below normal and will probably remain so for some 
time. Continenta l buyers have a lso shown ~lightly more 
interest. The belief that the world consumption of the 
metal is gradually expanding has been confirmed by t hese 
movements. I t is interesting to note that great efforts 
are being made by the B olivian Government to increase 
prod uction in that country to a point nearer its quota 
under the international scheme. The problem of finding 
sufficient labour, however, remains one of t he great 
obstacles. Speculation in the tin market continues at a 
low ebb a nd the market in London has been quiet. Corn· 
pla ints are still rife that t.he direct trade between pro­
durers and consumers is responsible for reducing t he 
volume of business transacted on t he London Metal 
Exchange and that hedging operat ions are not. conducted 
on tho same scale as formerly. 

Lead and Spelter. 

The improvemen t in t he demand noticed last 
week has continued. In fact, it is surprising how well 
the requirem ents of the consuming indtJ.Stries have been 
maintained, one indication being t hat all the lead reaching 
this country goes quickly into consumption . I t seems to 
be agreed t ha t there has been some falling off from t he 
peak figures o f a few months ago, but we are now passing 
through a time of year when the demand usually dwindles. 
The genera l impression, howover, is that with t.he excep tion 
of t he building trade the ronsuming industries are taking 
as much metal as t hey did last year. The demand for 
pipes and sheets does not seem to have been greatly 
affected and la rge quantit ies of lead a re passing into use 
in that form. Foreign requirements h ave expanded 
recent.Jy anrl both Russia and Japan have taken impor tan t 
quantities. These latter orders will be satisfied principally 
with Mexican lead. In America t he statistics show a 
decline in the stocks at the end of May of 12,000 tons to 
11 5,843 shor t tons. This is about two months' supply for 
the American market. The production in t hat country 
during May was lower at 43,605 tons, whilst shipments 
remained steady at 55,212 tons. As in t he case of other 
metals in America, it was expected t hat t he steel strike 
would affect the demand for lead , but now that the worst 
phases of the dispute appear to be over the belief prevails 
tha t the consumption figw·es will rise. . . . The spelter 
market has shared in the general improvemen t in the non­
ferrous metal markets and the prices, which for a week or 
two had been distinctly on t he easy side, developed a 
stronger tone. As a consequence t here was a. certa in 
amount of bear covering, and a revival of speculative 
interest in bull operations. The fluctua tions in this 
market recently seem to have been overdone, but the 
tone will probably be a ll the healt hier for the decline 
in values, which shook out a number of weak speculators. 
There have been no further arrivals of Continental 
spelter, but some is e:>.'J>ected to reach t his country early 
in July. Some June contracts, however, have been settled 
by deliveries from warehouse. There is no scarcity of good 
ordinary brands, but it is by no means easy to obtain high· 
grade metal, although som e businP.ss is reported to have 
been arranged for delivery in September a.nd October . 
Later in the week this market was a ffected by the general 
unsettlement created by the franc crisis and by the 
disturbed international situation arising from events in 
Spain. It must be admitted, howeYer, that of the two the 
financial upset was the more depressing factor. Neverthe­
less, t he undertone of the market remained fairly e.teady. 

• 
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Current Prices for Metals and Fuels. 
Makers' official home trade prices, per ton, delivered buyers' stations. Joists as well as Sections and Plates 

purchasing only from associated British Steelmakers. 

N .E. (;oAST-

PIG IRON. 
H omo. 

(D fd Teueide Area) 
£ s. d. 

Hemntite Mixed Nos.• 6 2 6 .. . 
.. No. 1 6 3 0 .. . 

<.:lcveland­
No. 1 
No. 3 G.'M.B. 
No. 4 Foundry 

(D /d Teel!IJide A rea) 
5 3 6 
5 1 0 
I) 0 0 .. . 

Basic (Lus 5/- rebate) ... 5 0 0 .. . 
)l.rDLAN05-

. . . 

... 

Staffs.- (Delivered to Blark Country Station) 
North Staffs. Foundry ... 5 6 0 .. . 

., F orge 5 1 0 .. . 
Ha sic {Less 5/- rebate) .. . ti 0 0 

Northampton-
F oundry No. 3 .. . .. . 5 :1 6 
Forge ... •1 18 6 

Derbyshirtr­
N o. 3 F oundry 
F orge 

SCOTLAND-

. . . 5 6 0 

... 5 1 0 ... 

H em atito, f.o.t. furnaces• 6 3 0 
No. 1 Fou ndry, ditto ... 5 15 6 
No. 3 F oundry, rutto ... 5 13 0 
Uasic, J.fd (Lu8 5/- rebate) 5 7 6 

... 

... 

R cmatitu Mixed Nos. • 8 6 .. Sheffield 

Export. 

£ s. d. 

-
-

6 2 6 
6 0 0 
5 19 0 

STEEL (continued). 
R ome. 

CLASOOW AND Dn;TJUCT- £ s. d. 

.. . 
Angles 
T ees ... 
Jois ts 
Channels ... 

... 

.. . 

.. . 

Rounds, 3in. and \ lP 

.. under 3in. 
Flats, Gin. and under 

Plat es, fin. (basis) 
G • , , lirlO. .. . . .. 

.. tin ... . 

., f6 in . .. . 
Un . .p,.io. to ~in. incl. 
Boiler P lates, ~in. 

::iOUTll \ V ALES Ant:A­

Anglos ... ... 
TC'rs ... 
Joists ... .. . 
Channels... ... .. . 
Rounds, 3in. and up 

,. under 3in. • 

11 0 6 
... 12 0 6 
... 1106 ... 

11 5 6 
11 0 6 

.. . 11 18 o• .. . 
11 18 o• .. . 
11 8 0 
11 13 0 
1 1 18 0 
ll 3 0 
11 15 6 
11 18 0 

£ s. d. 
... 11 0 6 

12 0 6 
11 

... 11 
12 

0 6 .. . 
5 6 .. . 
0 6 .. . 

0 
Flats, 5in. and under• ... 

11 18 
11 18 0 ... 

Plates, j in. {basis) 

" frin . ... 
,. t jn. 

~ . 
.. 1tf Ill. .. • 

11 10 6 
11 15 6 
12 0 6 
12 5 6 
ll l5 6 ... 

... 

... 

... 

... 

... 

... 

. .. 

Export. 
£ s. d. 
10 12 6 
11 12 6 
10 12 6 
10 17 6 
11 12 6 
11 0 0 
11 0 0 

11 0 0 
11 5 0 
11 10 0 
11 15 0 
12 10 0 
12 2 6 

£ e. d. 
10 12 6 
11 12 6 
10 12 6 
10 17 6 
ll 12 6 
ll 0 0 
11 0 0 

11 0 0 
11 5 6 
11 10 0 
11 15 0 
12 2 6 

N.W . COAST- { 6~ 3 0 d /d Glasgow 

14 6 ., Birmingham 
Un. f.rin. to ~in. incl. 

lnELAND- F .O.Q. BELFAST. 

£ s . d. 
Rr·:S'l' oF InELAND. 

• Ledl! 5 1 reb(Jle. I 

MANUFACTURED IRON. 

L ANCS. AND Y ORKS.­

CI·own Bars 
· Best Bars 

M IDLANDS­

Crown Bars 
1\larked Bars (SLulk) 
No. 3 Quality ... 
No. 4 Quality.. . ... 

SCOTLAND-

Crown Ba.1·s 
Best ... 

N .E . COAST­

Crown Barll 
Boat Bars 
Doubl<' Best Bars 

.. . 

Home. 
£ 8. d. 
11 I 7 6 
12 7 6 

... 11 17 6 ... 
13 0 (I 

10 5 0 
10 15 0 

... 12 7 6 
12 17 6 ... 

11 J 7 6 
12 7 6 .:. 

12 17 6 ... 

NORTHERN } 1\ELAND AND FREE STATE­

Crown Bars, f.o.q.. .. .. . J 2 10 0 ... 

------

L ONDON AND THE SouTn 
Angles ... 
Tees ... 
J oists 
Channels ... 

... 

R ounds, 3in. and up 
., under 3in. • 

i''lats, under 5in. • 

Plates, iin. (baai .~ ) 

.. /a-in. 
, !in . .. . 
u 1k in. . . . . .. 

Un. Jrin. to iin. incl. 
Boiler Plates, iin. 

~ORTK·EAST COAST­

Angles 
'l'ees ... 
Joists .. . 
Chann(lll! .. . ... 

... 

. .. 
R ounds, 3in. and up 

.. under 3in. • 

P lates, iin. {ba.tsis) 
., fe in. 
lt t i 0. . . . . .. 

STEEL. 
H ome. 

£ s. d. 
11 3 0 
12 3 0 
11 3 0 
11 8 0 
12 3 0 
12 0 6 
12 0 6 

11 13 0 
... 11 18 0 
... 12 3 0 .. . 

12 8 0 .. . 
11 15 6 
12 3 0 

.£ a. d. 
11 0 6 
12 0 6 ... 
11 0 6 

.. . 11 5 6 
12 0 6 .. . 
11 18 0 .. . 

lJ 8 0 
11 13 0 

... I 1 18 0 
3 0 ,. /,.io. . .. 11 

U n. fll'in. to jin. incl. ... 11 15 6 
B oiler P lates. jin. .. . ll 18 0 

llliDLANDS, A:ND LEEDS AND DISTRICT-
£ s. d. 

Angles ... 11 0 6 
Tees ... 
J oists 

... ... 12 0 6 ... 

.. . ... ... 11 0 6 
ChannolH ... .. . 
Round~, :lin. a11d up 

., unrlcr :lin. • 
F lut11, 5iu . an1l under• 

Plates, J io. {baais) 
,, frin. .. . 
. , ~in. .. . .. 
.. /rin .... 

Un. frin. to ~in. incl. 
Boiler Plates, fin. 

... 11 !) 6 ... 
12 0 6 

... 11 18 0 
ll 18 0 ... 

11 10 6 
.. Jl 15 6 
... 12 0 6 

12 6 (j 

11 16 6 
.. . 12 0 6 ... 

... 

... 

... 

.. . 

... 

... 

... 

... 

... 

... 

. .. 

... 

... 

E xport. 
.£ a. d. 

11 17 
12 7 

6 
6 

11 0 0 
11 10 0 
12 0 0 

-

Export. 
£ s. d. 

10 12 6 

.. . 
Angles 
Tees ... 
Joists 
Channels ... 

... ... 

... 

Rounds, 3in. and up 
,. tlnum· 3in. * 

11 5 6 ... 
... 12 5 6 

11 5 6 
11 10 6 
12 5 6 
10 16 0 ... 

... 

... 

... 

.. . 

.£ a. d. 
11 8 0 
12 8 0 
11 15 6 
11 13 0 
12 8 0 
10 16 0 

P lates, 'tin. (basis) 11 1 3 0 11 15 6 
•. fll'in. ... 11 18 0 12 0 6 
.. fin. ... 12 3 0 12 5 6 
.. 13trin. ... 12 10 0 12 10 6 

Un.fll'in.toiin.inol. 12 3 0 12 5 6 
*Rounds and Flats tested quali ty; Unjuted 9/- less. 

OT HER ST EEl.. MATERI ALS. 
H omo. 

Sheets. £ s. d. 
11·G. to 12-G., cl/d 15 0 0 ... f.o.b. 
J3.G., d /d ... 15 5 0 

Export . 
.£ s. d. 
14 10 0 

14·G. to 20-G., d /d ... 15 10 0 ... f.o.b. 14 15 0 
21-G. to 24·G., d /d 15 15 0 .. f.o.b . 15 0 0 
25·G. to 27·G., d /d ... 16 10 0 ... f.o.b. 15 15 0 

South Airica, 24·G., Basis £15 Os., plus 3 % on invoi-::e value; 
Rhodesia., £15 10s.; Irish Free State, £16 l Os., f.o.q. 

The above home trade sheet p rices are for 4·ton lots a nd over ; 
2-ton to 4·ton lots, 7s. 6d. p er ton extra; and under 2-ton Jots 
to 10 cwt., £2 per ton ext!'a. 

Ga-lvanised Corrugated Sheets, Basis 24-G.-
Home. £ s. d. E xport. Basis- £ s. d. 

4·ton Jots and up... 19 10 0 26·0. a nd heavier 18 15 0 
2-ton to 4-ton lots 19 17 6 27 -G. to 29·G. .. . 19 15 0 
Under 2 tons 21 2 6 30·G. and lighter 20 15 0 
Exp<>rt: India. £22 Gs. c.i.f.; South Africa, .£18 15s. f.o.b ., 

11 12 6 
10 12 6 

10 17 6 
11 12 6 plus 3 p.c. invoice value; Rhodesia, £19 5s. f.o.b. ; 

Irish F ree State, £19 lOs. f.o.q.; General, £ 18 15s. f. o.b . 
0 0 Tin.plates. 

I 1 

I I 
0 0 

I I 0 0 20 by 14 basis, f. o.b. Bristol Channel Ports, 25s. Od. to 26s. Od. 
ll (j 0 
11 10 0 
11 15 0 
12 10 0 
12 2 6 

£ s. d. 
10 12 6 
11 10 0 
10 12 6 
10 17 6 
11 12 6 

0 0 11 

11 0 0 
11 5 0 
11 JO 0 

Tin-plate Bars , d /d Welsh Works, £7 15~. Od. 
Billet s. lOO-ton lots a nd over. 35 to 100 tons, 5/- extra; 

lesa than 35 tons, 10/- extra. .t: 1:1. d. 
Soft (up to 0 ·25% 0.), untest ed ... 7 17 6 
., . , .. t<>sted .. . .. . .. . 8 7 6 

Basic {0·33% to 0·41% C.) ... 8 12 6 
,. Medium (0 ·42% to 0 · 60 % C.)... 9 2 6 
.. H ard{0·61%to0·85%C'.) ... 9 12 6 
,. ,. (0·86% to 0 · 99 % C.) 10 2 6 
,. •. (over0·99%C.) 10 12 6 

H a il.'!, H eavy, 500·ton lots, f.o.t . 10 2 6 
.. Light, f. o. t. .. . .. . 9 2 6 

FERRO ALLOYS . 
11 15 0 Tungsten Meta.l Powder ... 5/ 1! to 5/ 3 par lb. 

of- per lb. 12 10 0 Ferro Tungsten ... 

I 2 2 6 

£ s. d. 
10 12 6 
11 12 6 

10 12 6 
10 17 6 
11 12 6 
I l 0 0 

J<'orro Chrome, 4 p .c. to (I p.c. carbon 
.. .. 6 p.c. to 8 p.c. .. . 
.. ., 8 p.c. to 10 p.c. . .. 
., .. Max. 2 p.c. carbon 
, .. .. 1 p.c. carbon 
.. ., .. 0 · 50 p.c. carbon 
'" H , car·bon ~fr·ce .. . 

~let!!.lli c Chrotnium... .. . .. . 
F erro Manganese (loose), 76 p.c ... . 

ll 0 0 .. Silicon, 45 p.c. to 50 p .c. .. . 
11 
I 1 

0 0 .. .. 75 p.c. 
5 0 .. \ 'anadium ... ... 

11 JO 0 •. Molybdem•m .. . ... 
11 l li 0 .. Titanium {carbon-frC't>) ... 
12 10 0 ~ic·k(ll (per ton) ......... ... .. . 
12 2 6 Cobalt ... ... ... ... .. . .. . 

P~r Ton. 
£24 5 0 
£24 0 0 
£24 0 0 
£36 0 0 
£38 5 0 
£4 1 0 0 
1/ · por lb . 
2{6 per lb . 

P er Unit. 
7/6 
7{6 
7{6 

11/-
11 /-
12/-

.£16 16 0 h omo 
£12 0 0 scale 5/- p.u . 
£17 0 0 scale 6/- p.u . 
12/8 per lb. 
4/9 per lb . 
9d. pe-r 1 b . 
£185 to £190 pc.-r ton . 
8/6 to 8/7 per lb. 

are now subject to a rebate of 15s. to home users 

NON-FERROUS METALS. 
(Official Prices, June 30th.) 

CoPI'ERr-­

Cash ... ... 
T hree month11 ... 
Electrolytic . . . . . . . .. 

Best Selected Ingots , d /d Bir. 
mingham . . . . .. 

Sh eets, Hot R olled .. . . .. 

Tubes, Solid D rawn (basis) ... 

.. Brazed (basis) 

BRASS-

Ingots, 70/30, d /d Bi•·mingharn 

Tubes, Solid Drawn , 2/ 1 Alloy 

.. Brazed 

TIN-

Cash ... . .. .. . 
Tbroo months ... 

L EAD: 

SP.ELTER : Cash a nd Forward 

Aluminium I ngots (British) 

£54 0 0 to £54 5 0 

£53 12 6 to £53 17 6 
£6 1 0 0 to .£63 0 0 

£62 15 0 

£93 0 0 

H ome. 

14fd. 

14ld. 

£50 10 0 

H ome. 

12!d. 

14!d. 

Export. 

14fd. 

14fd. 

Expo•·t. 

12-!d . 

14-!d . 

£252 10 0 to .£253 0 0 

£252 5 0 to £252 15 0 

£23 8 9 to £23 2 6 

£2 1 13 9 

£ 100 to £105 

FUELS. 

SCOT LAND. 
LANARKSI{ffil::-

{f.o.b. Grangemoutb)­
Navigation Unscreened 
Hamilton E ll 
Splints ... ... 

A VRSI:IIRE--

(f.o.b. Ports)-Steam 

FIFESWRE-

.. . 

(f.o.b. Methil or Buwtislaod)­
P rime Steam . . . 
Unsoreeoed Navigation ... 

LOTti iA.NS-
(f.o.b. Leith)-Ho.rtley P rime 
Secondary Steam .. . .. . 

ENGLAND . 

SouTH YoRKSHIRE, H uLL­
B.S.Y. Hards ... 
Steam Screened 

.. . 

N OR.TllW.lBERLAND, NEWC~STLt:-

Blyth Best .. . 
, Second .. . 
.. Best Small ... 

Unsoreened 

D un.HAM-
Best Gas ... 
F oundry Cok" 

• .. . 
. .. 

.. . 

... 

... 

... 

.. . 

... 

... 

... 
SnEFFrELD- Inland. 

.. . 

... 

.. . 

.. . 

.. . 

.. . 

Best Rand.pieked Branch 
South Y orkahire .. . .. . 
Seconds 

.. . 26/- to 27/6 
22/ 6 to 24/ 6 
20/ 6 t o 2 1/6 

CARDIFF- SOUTH WALES. 
S team Coals : 

Best Admiralty Large ... 
Best Seconds ... 
Best Dry Large 
Ordinaries 
Bunker Sma.lls 
Cargo Smalls ... 
Dry N uts ... 
Foundry Coko 
Furnace Coke 
Patent Fuel ... 

SWANSEA­

Antluaoite Coals : 

... . .. 

Best L arge ... 
Machine-made Cobble!! 
Nuts 
B eans 
P eas 

... 

R ubbly Culm ... 

Steam Coals : 
Large Ordinary 

.. . 

... 

... ... 

.. . ... 

.. . 
... 
... 

... 

FUEL OIL. 

lnJand consumption : contracts in bulk. 

... . .. 

1 .. 

... 

... 
. .. ... 

.. . 

Export. 
20/ 6 to 21/-

21/ 6 
24/6 

22/-

22/6 
20/- to 2 1/-

22/ 6 
22/-

22/6 to 23/-
20/- to 20/6 

22/- to 24/-
22/-
18/6 

21/- t o 22/-

22{6 t o 23/-
38/- to 44/-

26/- to 27!-
26/- to 27/-

25/-
25/- to 26/-
19/ 6 to 20/-
17/ 6 to 19/-
26/6 to 27/6 
4.0/- to 60/-
37/6 to 42/6 

26/-

3'd/- to 4 1/-
4 1/- to 51/-
40/- to 50/-
27/ 6 to 36/-
2 1/- to 26/ 6 
15/- to 16/9 

20/- to 25/-

Exclusive of Government tax of Id. per gallon . 

Ex Ocean I nstallation. P er Gallon . 

Furnace Oil {0 · 950 gravity) 

Diesel Oil . . . ... 
3id. 

4.\d . • 
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French Engineering Notes. 
(From our own Corrupondent in Paris.) 

International Foundry Congress. 
THE I nternational Foundry Congress, which 

finished it,s sittings on Thursday of last week at t he head­
quarters in P aris of the Association of Engineers of the 
Arts et Metiers, was attended by about 400 members from 
sixteen countries. The forty papers read dealt mainly 
with results of research work and progress in high-quality 
iron castings and several of thorn related to foundry 
organisation and practice. An exchange paper from 
Czeckoslovakia provided some interesting data. on work 
carried out by t he research institute of the Skoda Company 
into the effects of additions of silicon a nd tin to grey cast 
iron. Communications by Professor Portevin and 
Monsieur Debard upon defects in cast iron r aised the 
question of giving a more precise definition to defects 
and unifying the nomenclature, for the terms now applied 
to them are often erroneous and misleading, such as the 
" porosity " of cast iron, and should be replaced by names 
offering a. sufficiently exact description of defects. It was 
decided that. efforts in this direction should be centra lised 
in a. commission which it was proposed to create for that 
purpose. Two papers wore presented on the broadening 
outlook for the foundry, one of them by Monsieur R. 
Lemoine, who reviewed the situation as indicating an 
increasing use of steel castings. One reason for this change 
is that many modern engineering requirements can only 
be met by castings of more or less special steels. Greater 
speeds and p ressures impose a higher duty on parts sub­
jected to them, such as brake drums on coaches and rail­
cars, which require a. material offering good mechanical 
properties a.t .high tempera.tw·es. While special castings 
are being il)creasingly used for brake drums, the shoes are 
more frequently made of speciaJ cast iron. A reduction of 
weight is also favourable to a more ex tended applica tion 
of steel castings. Failure of steel castings to make greater 
headway in the past is attributed to a want of collaboration 
between the customer and the founder, who should always 
be consulted before drawings a re passed for execution. 
On the other hand, Monsieur Muguet, of Commentry­
Fourcha.mbault and Decazeville, gave a. list of ha lf-a.-dozen 
qualities of cast iron which justified the recovery it wa~ 
making of the ground it had lost, and the progress being 
made in cast iron of high mechanical resistance is opening 
up wider applications for this material. An example of 
these new applications is the use of special cast iron for 
crankshafts, for while the metal lies between iron and steel 
it is really cast iron. 

Foundry Practice. 
A paper by Monsieur Blanchot on what had been 

achieved by a. reorganisation of tho foundry at the State 
R a ilway works at Sotteville-Buddicom , was particularly 
welcome at a. t ime when t he forty-hour week has brought 
production economy to the fore. The conditions of the 
foundry are rather specia l owing to t he character of the 
iron and non-ferrous meta l castings and t he quantity of 
scrap available in a. railway foundry, and the organisation 
provides for a.n elimination of time losses apart from 
economy in the mechanical equipment. The result of t he 
reorganisation is that during the past t hree years t he 
hourly production per m an increased by 64 per cent. in 
the ironfoundry and 122 per cen t. in the bronze foundry. 
Another interesting communication was by Signor Olivo, 
of Milan, who described and illustrated on the screen a. 
plant for casting radiator and similar parts with chains of 
vertical fixed and mobile pattern plates clamped hydraulic­
ally. A sand mi>..'ing plant known as the " Aeroplastica" 
was developed over a period of many years a.t great cost. 
With eight men and 25 H .P . for the whole plant t he 
hourly production is declared to be two tons of castings 
and 15 tons of conditioned sand. Monsieur Louis Maillard 
gave t he results of tests to determine the degree of 
humidity of cemen t-bonded moulding sand which is essen­
tial to its successful utilisation. H e stated that cement­
bonded sand was being employed in thirty foundries in 
eight countries. At t he conclusion of the Congress the 
President, Monsiew· A . Brizon, sUIOmed up the work 
accomplished during the week, and said t hat in order to 
facilitate concentration on special questions it had been 
decided to select a subject at each Congress to be dealt 
with a.t the one which followed it. T he Congress was 
excellently organised by the Commit tee of the Association 
Technique de Fonderie, which arranged an extensive 
programme of receptions and social functions a nd visits to 
works and foundries. 

Strikes and Lock Outs. 
The fact that employers have no means of pro­

tecting themselves against strikes excep t by retaliating 
with lock outs is sufficient indicat ion of the failure of 
existing contracts and compulsory arbitration, which was 
to have settled a ll labour difficulties withQut in terrupt ion 
to 'vork. The carefully devised plan for p reserving labour 
gains and putting an end to strikes proved inoperative 
when the m en refused to accept ~bitration awards that 
went against them. As employers and men had the right 
to revise con tracts a t the end of a year the former demanded 
modifications and the men wanted an increase in wages, 
and it was because of this wide divergence of claims and 
the practical certainty that they would involve trouble 
t hat t he Government endeavoured to carry over t he con­
tracts during the period of t he P aris Exhibit ion. The 
t ruce, as it was called, proved to be nothing of the kind. 
ln the building trades the C.G.T. Union was part icularly 
aggressive in its attempts to expel non -a.tlil ia ted union 
workers from their jobs, and when the half-day's strike 
was declared on Monday of last week for the dismissal of 
t hese men, employers carried out their threat of a lock out 
on the following day, except in the case of firms whose 
ruen had not joined in t he strike. This vigorous reaction 
had a. salutary effect upon strikers and revealed to them, 
first that employers are determined to act in defence of 
liber ty and authority and, secondly, that t he considerable 
section of non-affiliated union workers and others who will 
have nothing to do with extremist action may prove a 
serious obstacle to the C.G.T . movement. The change in 
lhe Government's leadership, moreover, leaves the C.G.T. 
in some perplexity as to what will happen in the immediate 
future. 
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Newcomen Society. 
StnlMER MEETING IN H EREFORDSHIRE. 

W REN the Council announced tha t the Society was to 
hold its Summer Meeting this year in H erefordshire, there 
was a feeli.Qg that such a predominantly agricultural 
county could not offer sufficient of interest to the h istorian 
of engineering and technology to justify the visit; in 
fact, there was a. suspicion that the Societ y was falling 
from grace and that t he Council m eant to indulge in 
joy·riding amid the sylvan beauties of the county. How 
mistaken the feeling and suspicion were will be shown by 
w,ha.t ensues. 

The City of H ereford was the obvious place for head­
quarters, but had it not been so the kind invitation of 
t he W oolhope Naturalists' Field Club to make use of it~ 
rooms in t he City Museum, Art Gallery, and Library, would 
have been enough to turn t he scale. On Wednesday even­
ing, June 23rd, members coming from a ll quarters, 
headed by t he President, Mr. W . J. Tenna.nt, M.I.Mech. E., 
were received in t he Museum and Art Gallery by the Town 
Clerk, Mr. T. B . F elthe.m, in the unavoidable absence 
from the city of H er Worship the Mayor, Councillor 
Mrs. Luard. F ollowing t he reception, there was an infor­
mal talk with lantern illustrations upon the Museum, which 
was subsequently inspected under t he guidance of the lec­
t urer, Mr. F . C. Morga.n, who is Curator and Librarian, and 
takes an enthusiastic interest in the past and present agricul­
tural life of the peasant a.nd artisan-their methods, imple­
ments, tools, and clothing. The larger objects-an 
Elizabethan corn mill, cider mills, and cider presses, a. 
·seed drill, a. chaff cutter, a. corn cradle, a winnowing­
machine, &c., bearing every evidence of local craftsman ­
ship-have had to be relegated to t he basement. T ime did 
not sen·e to see properly the wealth of objects, but t he 
idea. and scope of the Museum evoked appreciative 
comment. R efreshments were served by the kindness 
of the Museum and L ibraries Committee. 

Thursday, June 24th, was devoted to a. whole-day coach 
excursion through the Golden Valley under the able guid­
ance of Mr. George Ma.rshall, F.S.A., of the W oolhope 
Club. The first stop was a.t Eardisley to see what is left 
there of the terminal wharf of the Hay R ailway or tram­
way, 1811- 1864, t hrough t he good offices of Captain 
F . B . Ellison, who has rescued much documentary m atter, 
unearthed rails and sleep ers, and, in fact, has made an 
exhaustive study of t he line. H ere a. pleasing ceremony took 
place. It was always t he custom in t he old days when the 
proprietors of t he railway held thoir annual m eeting, 
for the villagers to present to them bunches of flowers 
as a token of benefits received. Captain Ellison revived 
the custom by presenting buttonholes to the President 
and the H on. Secretaries. The route of the tramway 
was followed to Whitney Bridge, a.nd the only tramway 
milestone now in existence, it is believed, bearing this 
inscription-
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i .e., from Brecon, was pointed out by the roadside. 

Continuing the journey, the coach next drew up a.t the 
village green of Dorstone to let t he party visit the wheel­
wright's shop t here dating from the eighteenth century, an cl 
filled with tools of the craft, while near by is the saw pit 
and the cast iron bed for tyring wagon ·wheels ; t he 
predecessor of the latter, made of stone actually, was still 
lying about. · 

The ne~'t stop was a.t Vowchurch, the site of Rowland 
V augha.n 's " Most Approved W a.terworks "-a. seventeenth 
century irr~gation scheme for water meadows combined 
with industrial settlemen t. H ere had existed one of the 
first, if not the first, water-wheel-driven saw mills in t his 
country. The scheme was e>..-pla.ined on the ground, with 
t he aid of a. map of the ditches and lea.t s, &c., which he 
has identified, p repared by Mr. R. S. Gavin-Robinson, 
in a. delightful short paper. 

A visit to t he P arish Church followed to see the 
independent timber roof and spire built by J ohn Abell, 
a. well-known local carpenter, in 1613. The queenpost 
roof is carried on inside p osts so t hat no weight is carried 
by t he walls. 

Then came a.n iuterlude for m11ch-needed luncheon 
in the P arish H a ll, recently built, which itself was of 
interest as it embodies the roof and timbers of a. t.ithe 
barn of t he eighteenth century. 

R esuming the journey, a. stop was made by t he road ­
side at P ont rilas at the wheelwright's shop of Mr. A. V. 
Godding to see his saw pit. An ash " stick " was in 
position, and he and his assistan t were a.t work; this may 
be the last place in this country where such sawing can 
be seen. What it feels like to be a. " top sawyer " was 
experienced by t he able-bodied men of t he party to t he 
amusement of the rest. 

En route again, a. short stop was made at Abbey Dore 
to see the Early English Church, of which Mr. Marshal! 
gave the party a brief descrip tion. 

Between P on trilas and St. D evereux were seen by the 
roadside tr aces of the Abergavenny and Hereford R a il­
way, 1827- 1853, part of the system already referred to. 
At the Whitfield estate a. pause was made to see, by kind 
permission of Mr. Meysey Clive, a.n Ea.ston hydraulic 
ram installed in 1827. This hoary antiquity was vouched 
for by Mr. D . Burnett, F .S.I., agent for the estate, who 
was kind enough to take the party to see t.he ram ; the 
original invoice is still, it seems, in possession of the estate 
office. There was a second ram there, but of later date, 
as it was marked " Easton and Anderson." 

In the evening t he annual dinner was held at the Green 
Dragon H otel, the President, Mr. Tennant, in the chair, 
and t he occasion was honoured by the presence of the 
Town Clerk and of the local gentlem en who had assisted 
in the meeting. After som e small amount of oratory, 
an adjournment was made to the rooms of the Woolhope 
Club to h ear t wo papers that had been prepared for the 
occasion. The first was by Mr. Rhys J enkins, F a ther of 
the Society, on " Industries of H erefordshire in Bygone 
Times." It was revealing, even to the local residents, 
to learn how important the county had been in manu­
factures in early t imes ; particularly did this appear in 
the case of iron manufacture. The second paper was by 
Captain Ellison on t he H ay Railway, seen earl ier in the 
day; in support he ba.d brought documentary matter, 
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rails and chairs, &c., which, with lantern illustrations, 
pro;oked the liveliest in terest, as proved by the discussion 
that ensued ; som e " fans " had almost to be dragged 
a way. . 

Friday, June 25th, was occup1ed by a. whole-day tour, 
again under the guidance of Mr. Marsha.ll. ~he first call 
was in t he village of Fownhope to see tho t1the barn on 
" crucks," a. method of construction on which a. paper 
had been read in t he last session. I t was learnt. 
with satisfaction that it was intended to repair the barn 
and devote it to t he exhibition of particularly large objects, 
such as farm wagons, that could not be accommodated in 
H ereford Museum. The village stocks and whipping p ost 
were seen a.t th e same time. 

Ariconium, a R oman industrial and iron-smelting site, 
was next visited by kind p ermission of Mr. A. E. l\1. 
H arper, of Bollitree Castle, but, as excavation is sus­
pended, there was practically nothing to see. . 

The next visit of importance was to Gooclrtch Castle, 
one of t hose erected to ward the Marches of Wales. P art 
of it dates from Norman times. The object of visiting it, 
rather than another of these strongholds, was to see the 
sanitary arrangements, c. 1300, which were discoursed 
upon by Mr. S. B. Hamilton (member ). 

In p assing through Whitchurch the sites of the forge 
and of the b last-furnace were pointed ou t. Through the 
delightful Wye gorge the coach sped on to Monmouth, 
with luncheon in prospect ; consaquen tly, the fine statue 
of the H on. C. S. R o lls, a native of Monmouth, in the 
Market-place of the town, did not receive the attention it 
deserved. Leaving Monmouth after luncheon, the coach 
crossed Monnow Bridge, underneath the m edireva.l gate 
house that guards it, and after a. short run reached R aglan 
Castle, the visit to which was decided on not merely 
because of its fine building and commanding situa.tio~, 
but largely because it was the seat of the second MarqulS 
of Worcester of steam engine fame. The party was met 
and conducted over the castle by Mr. Raglan T. H . 
Somerset, one of the family, who has studied the h istory 
of the place for over half a. cen tury. Naturally, the talk 
came round to t he topic of t he chases or grooves in the 
wall of the keep , which have been supposed by Dircks 
and other biographers of the Marquis t o have been 
intended for his " water commanding engine " of 1663. 
The present Lord R aglan and Mr. Somerset believe these 
grooves to belong to t he drawbridge which must h9:ve 
existed there. Seeing t hat t he grooves are integral With 
t he tower which wa.~ built in the fourteenth century, 
and t hat the castle was not occupied again after being 
ruined in the Civil Wars in 1646, the conclusion is irresist ­
ible that the grooves have nothing to do with a.n engine 
or with pipes ; thus another of the stories, dear t o writers 
on the history of the steam engine, is exploded. The 
party was brought away with difficulty, even with the 
prospect of tea. at the Beaufort Arms. The route followed 
to H ereford was via Aberga.venny. B efore going in t o 
dinner, a. visit was paid to Castle Green, the site of H ere­
ford Castle--another of the strongholds of t he marches­
to see the bombard or mortar used in reducing Goodrich 
C8.stle in 1646, and believed t o have been cast a.t Whit­
church, which had been visited the day before. It 
must weigh m ore than a. t on, and is a. notable bit of foundry 
work for the period. 

At the W oolhope Club in the evening, a.n a ltogether 
delightful lecture on the Chained L ibrary in the Cathedral 
was deli_vered by Mr. J a.mes P oulter , the D ean's Verger. 

Mr. Morga.n discovered, after the programme had been 
made up, that itinerant cloggers were at work in a field 
near Stretford Bridge, som e 15 miles out of the city. It 
was decided that t his could not p ossibly be missed, and 
the first visit on Saturday m orning was there. T he sawing 
up of the older trees into logs, the splitting and trimming of 
these t o make " r ivings," the shaping by a dogging knife 
into " blocks " and " soles " and the final building of the 
soles into an open beehive form to season them , was 
fascinating to witness, the more so as it is a. dying industry, 
and may soon disappear ; clogs and silk stockings do not 
go together in Lancashire or elsewhere. 

H urrying back to H ereford, Mr. Morga.n, who was in 
charge, took the party t o the Cathedral, where the famous 
Mappa. Mundi, c. 1300, was descr ibed in detail by Mr. 
Poulter, who later admitted the p arty t o the Chained 
L ibrary, a bout which he had discoursed t he previous 
evening. There was scarcely time left to pay a visit to the 
" Old House" in the Market-place, formerly t he Butchers' 
Gildl1all (1621), where som e interesting construction­
wattle and daub, and flooring- was pointed out . This 
Old H ouse belongs to the city and is appropriated to a 
museum of delightful domestic pieces of the same period 
as the house. 

The weather, as it has been almost invariably on these 
excursions in t he p ast, was beautifully warm and fine, 
although the visibility might have been better. The 
country was looking its freshest, and everyone enjoyed 
the m eeting thoroughly. 

British Patent Specifications. 
When a1~ invention is communicated from abroad the name attd 

addrus of the communicator are printed in italics. 
When an abridgment is not ill1tatrated the .~pecijication i~ 

without drawings. 
Copiu of Specijico.tions mt:£y be obtained at the Patent Office, 

Sale Branch, 25, Southampton-buildings, Chancery-lane, 1V .C .2, 
la. each. 

The daU first given is the date oj application ; the second daU, 
at the end of the abridgment, is the date of the acce-ptance of the 
complete Specification. 

STEAM ENGINES. 

465,718. March 3rd, 1937.- MUL·l'I-STAGE EXPANSION R&OIPRO· 
CATINO ENGINES, Schmidt'sche Heissdampf.Gesellschaft. 
mit bescbriinkter Haftung, Rolandstrasso 2, I<asseoJ. 
Wilhelmshohe, Germany. 

The invention relates to multi-stage expansion reciprocating 
engines driven by steam or the like, with transmission gearing 
between the crankshaft of the high-pressure stage and a crank­
shaft of a lower pressure stage. In the drawing two forms of 
construction of a steam engine according to t ho invention are 
shown by way of example. In the figures the high-pressure 
cylinder is indicated by tho reference letter A, the inter­
mediate-pre~sure rylinder by the letter B, and the low-pressure 
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cylinder by the lettor C. Details of tho ongine are not shown, 
since the invention <.'M bo applied to any known form of con­
struction desu-ed. In Fi~~:. 1 tho crankshaft D and E of the 
high-tJressure stage and the middle-pressure stage respectively 
are r•gidly connoctod and therefore run at the same speed. 
Bel\\ een the shafts D and E. on tho one hand, and the crank­
shaft F, of the low-pressure stage, on the other hand, an epieyelie 
gear G is int(.'rposed. To explain the invention the following 
example is g•vc-n :-The transmission ratio is 1 : 4, and the 
<.'rankshaft F of the low-pressure stage makes 800 r.p.m. when 
the shaft D E makes 200 r.p.m. Further. the expansion ratio 
between the three cylinders is 1 : 3 · 7 : 60, the high-pressure 
cylinder havmg an intc-rnal diameter of 125 mm. In the usual 
form of construction of such an onp:ine in which the three crank­
shafts run at the same speed, e.g., 200 r.p.m., tile intermediate­
pressure cylindc-r would have a diameter of 240 mm. and the 
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low-pressure cylinder a diameter of 970 mm. The diameter of 
the low-pressure cylinder is thus so large as to be out of the 
question for praeti<'al purposes. With the higher speed of 
rotation of 800 r.p.m. for the low-pressure stage in accordance 
wit.h tho invention, however, with tho same ratio of expansion 
the low-pr<>ssure cylinder hos a diameter of only 485 mm., 
which is n suitnble size for an engine of the kind in question. 
According to the form of construction shown below, a ll three 
crankshaft!! run at d11Torent speeds. Between the crankshaft H 
of the high-pres~ure Slt\1:10 ond the <'rankshaft J of the middle­
pressure stoge an <•picychc goar K is interposed and between the 
crankshafL of tho middle-pressure stage and the crankshaft of 
the low-pressure stage an ep1cydic gear L. The low-pressure 
stagu is divid<>d into two low-pressure cylinders of the same 
size. Power con, us required. bo taken off from the slow-speed 
high-pressure stap;o or from tho high-speed low-pressure st&f!C 
of tho ongino.- ilfny 13th, 1937. 

INTERNAL COMBUSTION ENGINES. 

464,7 12. January 17th. 1936. - \ 'AL\'E l'll ECB.a....•ns~t. P. RiiSly, 
Tho R1lcy Engmo Company, L td., Castle Works, Aldboumo­
rond, Coventry. 

The main objcct is to prov1de on 1mprovod operating mechan­
ism with "hich vc-ry satisfactory cam control can be obtained, 
whilsL difficultie-s orising from the uso of new cylinder gaskets, 
for example, will be lar~~:ely obviated, and expansion as working 
tempornturos ore roO<'h<"d will be t,•ss prone to interfere with the 
valve clearances. Muny of tho tu.lvantagos obtninabl~ with an 
overhead camshaft <'On be obtained, it is claimed, by moans of 
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the invention without tho oxponso and din:iculties of operation 
of overheat! comsho.fts being encountered. 'l'h~ valves, it will 
bo soon, are sot at un anglo of 90 dog., nod are operated by two 
camshafts A and B. Tho cams are eonneet.ed with guided 
plungers C and D. which oporate cam rods E and F. At the top 
these rods have appropriate cam faces to engage with rollers 
on the lovers G. Kered to the some pivot ss those levers thoro 
are other levers wh1ch ore connected with the valve stems. 
The valva on tho left is shown closed, and that on the right open. 
-April 23rd, 1937. 

METALLURGY. 

465,764. optembcr 12th, 1935.- REFININO OF LEAD AND 
LEAD ALLOY:>, CoodloiiS Wall and Lead Industries, Ltd., 
London House, 3, New London-street, London, E.C.3 ; 
and W. T. Butchl.'r, 37, Falmouth-gardens, Dford, Essex. 

This invont•on provides a process for extracting tin from lead 
allors, which comusts in effecting preferential oxidation of the 
tin m the molten alloy in the presence of load chloride by means 
of an oxide of a metal, such, for example, as antimony, arsenic, 
or coppor, which will react with the tin in the aUoys so as to 
convert it into tin ox1de, and thereafter separating the lead 
chloride from the lead alloy. The metal formed by the reduction 
of the oxide bv the tin enters the metal of the bath and becomes 
alloyed thero,vith. The tin oxide formed by the oxidation of the 
tin presont in the alloy is taken up by the lend chloride which 
separates in o. layer on top of the alloy and is easily removable. 
By carrying out the oxidation in the presence of load chloride 
it is found tho t the tin is oxidised preferentially, and that the 
tin oxide is removed with the lead chlor ide. Furthermore, the 
p re('<'SS has the nu vontago that it Ctln bo carried out at a mueh 
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lower temperature than the older furnace proce89. The lead 
chlor ide may be formed in 1titu in the bath by blowin~ <'hlorine 
into the molten metal. If air is also blown into the bath it 
serveR to oxidise tho tin, and it is unnecessary to add a metallic 
oxide. The layer of lead chlor1de whi<'h separates on top of the 
bath contnins the tin oxide, and after removal of this lnyer 
from the molten metal the l<>ad chloride is separated from the 
tin ox1de by any of the well.known methods. e.g., by dissolving 
it in water or by \'Oiotillsing it.-Mny 13th, 1937. 

MACHINE TOOLS AND SHOP APPLIANCES. 

465,712. September 22nd, 1936.- MAKINO PuNCHES, Phillips 
Screw Company, Vancouver National Bank Building, Van­
couver, Washington, U.S.A. 

This invc-ntion is concerned with making the punches used 
in producing the cruciform notches of some types of 
wood scrowfl. Such notches, in combination with a 
corresponding drivl'r. aro said to be usef'ul in getting screws 
into awkward positions. The notches are produced by 
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a punching M Lion. which is very punishing to the 
punch. As 11 <'Onsoquonco the punches must be made cheaply 
and quickly. Thoy arc formed from round tool steel bar and are 
first turned wit,h tL projecting " nub." Fig. 1. The nub is then 
cut away by on Md mill, Fig. 2. to form four wings of approxi­
mately tho shape required. and finally. see Fig. 3, the rou~~:h 
punch is forced into a matrix to givo it its exact shape. The 
punch is then hl.'nt treated and hardonod.-. .ltay 13th, 1937. 

SHIPS AND BOATS. 

465,419. November 12th, 1935· 
-CovERS FOR Smps' 
H ATCHES. A. Walker, 45A, 
Billiter BulldinRB· Billitor ­
strcot, London. E .C.3. 

The inventor points out that 
tho sections of hatch covers are 
generally bound nt thc-ir ends 
with motal straps to protect 
them against the hard usugo to 
which thoy nro subjected. Ho 
takes ndvnnto.go of thoso strnps 
to p rovide hand grips for lifting 
the boords in and out of place. 
Tho t.wo upper figures show 
two simple forms of design, 
while the lower f1guret1 repre­
sent ono for uso with u k(.'y 
which doNI not involve cutting 
away so much of the woodwork. 
- May 7th, 1937. 
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MISCELLANEOUS. 

465,502. Novembe r 6th, 1937.- ELECTRl CAL CONDUCTORS, The 
Westin~house Elcetr•e and Manufacturing Company, 
East. P1ttsburgh. Pennsylvania. U.S.A. 

I t is claimed that by the process described in this specifica­
tion a very thin lt\yt>r of insulation can be apP.liod to wires 
such os those usod for \IJDding bobbins. which w11l not rupture 
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on bonding. T ho wire, which may be enamelled, is drawn through 
a pot A of n•bber solution, and any surplus wiped off ns it 
emerges from tho pot. It is then wrapped with a strip of non­
fibrous collulosie mt~lerml by the winder B. It is said that the 
tU:rD.s ~o.n be put on ~dge to edge, with no overlap, so as to 
mm•m•so the overall d•nmolor. The wire is then passed through 
the squeezer C and wound on the drum D.-May 6th, 1937. 

JULY 2, 1937 

465,771. Novembe r 11th, 1 936.-FROTH-PnODU<'INO APPARATUS, 
Carl-Otto Therooll , Kungsgatan 30, Stockholm, Sweden. 

The present invention relates to froth-producing apparatus 
of the kind in which the froth formation takes place by physical 
means. The apparatus <'Onsists of a receptacle whi<'h <'Ontains 
water and a (roth-forming medium. In the receptacle there 
is a. vortical tubo A, at. the lower end of which there is arranged, 
on the one hand, an inlet for liquid <'OntroUed by a valve B, 
and an air inlet controlled by a valve C. In the tube A thoro 
is a plunger D fitted with a valve E. In the lower ond of the 
plunger thoro may be disposed mixing and distributing means 
F. Second mixing and distributing means G is inserted in an 
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outlet pipe H . \V hen the plunger rod is pulled upwards. liquid 
will be drawn in through the valve B and air throu!{h the valve 
C, and then, upon the descending movement of the plunger, 
the mixture will pass through the means F and the valve E. 
Upon tho following as<'onding movement of the plunger the 
m1xturo is forced out through the outflow pipo H , it then 
meeting tho moans G, which moves upwards simu ltaneously 
with tlw plunger. The u.pporatus is in certain r<.'Rpe<'ts double 
acting. inasmuch as the means F is operative upon downward 
stroke, and tho meons C i11 operative upon ascending st roko. 
The means G moves against the direction of Bow oiTccted by 
the phmger, with the result that a. good mixing and dist ibrut ing 
ll<'lion is obtoinod.-May 14th, 1937. 

Forthcoming Engagements. 

Secrel<lriea of Institutions, Societiu, d·c., duirous of hovmg 
noticu of meetings inserted in this column, are requuted to note 
thot, in order to make sure of its insertion, the necusary information 
should reach th is office on, or brfore, the morning of the Jli onday 
of the week preceding the meeting,,. In all ca,yu the TIME and 
PLACE at which the meeting i11 to be held should be clearly 11tated. 

'fO·OAY. 

INST. OF Pll.YSlCS.-Physics Dept., University of Manchester. 
Conference on Magnetism. The following lectures will be given : 
" F.loctricol Shoot Stool," C. Richer ; " Permanent Magnets," 
D. A. Oliver; "The .Electron Theory of Metals and its Applica ­
tion to Mngnotism," Professor N. F. ~Iott; "Influence of the 
Properti<>s of Available Magnetic' Materials on Engineering 
Dos•gns," Dr. C. Dannntt ; " Magnetisation Curves of Ferro­
mngnetics," Dr. E. C. Stoner ; " X-ray Studies on Permanent. 
Magnets of Iron, Nickel, and Aluminium," Dr. A. J . Bradley. 

:IIONOAY TO FRIDAY, JULY 5TH TO 9TH. 
SOCl.ETY OP' CR&MICAL INDUSTRY.- Anoual meeting at. 

Harrogate. 

TUESDAY TO SATURDAY, J ULY 6TH TO 10TH. 

ROYAL AontCULTURAL Soc.-Show at \Volverbampton. 

WEDNESDAY, JULY 7TB. 

INST. Or ELECTRICAL ENOINEERS.-Savoy-place, \'ictoria 
Embankment, W .C.2. Conversnzione to overseas members. 

TaunsDAY, JuLY 8TH. 
INST. Oi' ELECTRICAL ENOINEEl\S: SOUTD l\ImLAND CENTRI:. 

-Summer 1\Ieoti.ng. Visit to Pirelli-General Cable Works, at 
Eaatleigh. 

SATURDAY, J ULY 10TH. 
MANCHESTER A:;soc. OF ENOt.NEEns.-Visit to Craven 

Brothers (tllanchestor), Lt.d. 

TUESDAY, J ULY 13TH, TO FRIDAY, J ULY 16TH. 

P HYSICAL Soo.-Informal Conference on the Conduction of 
E lectr icity in Solids, at the Wills Physical Laboratory , 
University of Bristol. 

WEDNESDAY, J ULY 21ST, TO FRIDAY, JULY 23RO . 

INST. or l\IININO ENOINEERS.-Summer Meeting at B•r­
minghom. 

PERSONAL AND BUSINESS ANNOUNCEMENTS. 

A. C. WJCKMAN, Ltd., Coventry, informs us that the uddress 
of its London office 18 now Thames H ouse, l'llillbank, S. \\' . 1. 

Tno.,. \\' . WARD. Ltd ., Sheffield, has been appointed sole 
agent m Groat B.·itain for Milholland turret lathes, manufac­
tured by the Millholland Sales and Machine Company-
Indiano.polis. • 

'I'uE BnoA.DWAY ENOINEI':RINO COMPANY, Ltd., 36, Victoria­
street, Westminster, S.W.l, informs us that it has found it 
necessary to acquire new accommodation and showrooms at 
Carlisle-road, Hendon, N. W .9. 

VIC'KERS LTD . announces that General the H on. Sir Herbort 
A. Lawrence has expressed his desire to resign his seat on the 
board of the compony. The boal'd has expressed its great regret· 
and accepted General Lawrence's resignation with oiTect from 
June 30th, 1937. Mr. J. R<.>id Young, C.A., has be0n appointed 
a. director. Mr. Roid Young has bt-en secretary of the company 
sin<'O 1929 ond will ('Ontinue to hold that office. 

• 
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