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Director of Mechanisation, War Office. 
THE annoWlcement is made that Major-General 

Alan Brough, C.M.G., C.B.E.. D.S.O., has been 
appointed Director of Mechanisation at the War Office, 
with effect from June 29th next, in succession to 
Major-GeneralS. C. P eck, C.B., D.S.O. Major-General 
Brough entered the Army through the R.M.A., 
W oolwich, in 1895, when he received his first com­
mission in the R oyal Engineers. H e served for several 
years in India, where at the outbreak of the war he 
was working on the railways. His war-time ser vice 
included duty on the Transportation Directorate in 
France, and later he was Railway Adviser to the 
B ritish Military Mission in South R ussia . His work 
gave him an opportunity of testing the performance 
of all kinds of vehicles in France, Mesopotamia, the 
Caucasus, Salonika, and the Black Sea R egion. In 
1927 he was appointed Assistan t-Director of Engi­
n eering at the vVar Office, where he was resp onsible 
for the design and provision of all the new war equip­
ment of the Royal Engineers and Signal Corps. The 
activities and researches of the Royal Engineer Board 
were also under Major-General Brough's control during 
this period of War Office service. Major-General 
P eck, whom Major-General Brough is to succeed 
at the end of June next, is a gunner, and he is t he 
first Director of Mechanisation. He has been at the 
W ar Office since 1923. 

repair squad which was engaged in altering the 
position of an electric fan, and other work. The 
explosion took place about a mile from the foot of 
t he pit shaft at about 11.30 on Friday morning. B ow 
Hill Colliery is one of the largest and best equipped 
pits in the Fife coalfield, and not•mally about 1200 
men form the full complement of workers. Friday, 
however, fortunately, was an idle day, and at the time 
the explosion occurred only about thtrty men were 
below ground. The alarm was quickly g iven and 
seven rescue teams under the direction of Mr. J. J . 
F ord, Safety Inspector, 1\lr. C. Carlo Reid, the general 
manager of the company, and Ministry of Mines 
Inspectors, took part in the work, and were assisted 
by portable fans and air screens. Some eight hours 
of difficult work passed before the entombed men, 
who were dead, were reached. The explosion was 
a severe one, and gave rise to large fa lls of coal and 
duff. The explosion is the worst mining accident 
which has occurred in Fife since 1901. 

Big Road Scheme. 
AT a meeting held last Friday, October 30th, at 

the I deal Homes and Building Exhibition at Cardiff 
a project for the construction of a road between 
London and Cardiff was discussed. If brought to 
fruition the new road would cost £5,000,000, of \Vhich 
£1,000,000 would be required for the construction of 
a bridge over the Sevem at Chepstow. The scheme is 
sponsored by the Roads Improvement Association. 
It is pointed out by the sponsors that the new road 
would pass through the comparatively undeveloped 
country lying between the Bath and Gloucester roads, 
and would provide an avenue for the travel east­
wards of the large surplus mining p opulation of South 
W ales in search of employment. I t is thought that 
these men might be able to support themselves in the 
rich argicultw·al land through which the road would 
pass. The new highway would reduce the distance 
between London and Cardiff by 30 road miles, and 
between Bristol and Cardiff by 60 mi les. At the same 
time it would obviate the necessity for widening 
existing roads and relieve existing towns of heavy and 
fast traffic. Another advantage claimed is that new 
factories might be attracted southward, especially 
those connected with foodstuffs, such as fruit­
canning and bacon curing. The proposed road would 
be 100ft. wide between the fences, the carriageway 
being 30ft. wide. About 5000 men would be employed 
upon its construction for five years. The exit from 
London is already planned, and partly completed, 
being the new Uxbridge by-pass road. Thence the 
road would run almost due west to cross the Severn 
near Chepstow, and connect up with the existing 
Chepstow-Cardiff road. The Lord Mayor of Cardiff 
agreed t o bring the scheme before the Cardiff Develop­
ment Association. 

Windmills. 
THE sympathy of all mechanical engineers who 

desire to do honour to their illustrious antecedents 
is freely given to the Windmill Section of the 
:Society for the Protection of Ancient Buildings, which 
is endeavouring to preserve selected relics of such 
mills from destruction. A very famous mill-that 
known as the Outwood Mill, near Redhill-was 
discussed on F riday last at a meeting convened 
by the Society at Outwood, when Mr. Hilaire 
Belloc spoke in favour of preservation and gave 
some particulars of his own mill at Shipley, 
in Sussex. H e mentioned that he had to pay a tax 
of £16 a year upon it, and that repairs necessitated 
by a storm two years ago cost him a couple of hundred 
pounds. H e paid the bill, he said, as he would pay 
for the restoration of a pictw·e, regarding the mill as 
a valuable amenity. I t was, he thought, just possible 
that the movement for using English bread made of 
English flour might have the effect of restarting old 
windmills, but he was not very sanguine that the 
old windmills would ever again wake to useful life, 
and if a few of them were to be preserved lovers of 
them must give of their charity, " hoping for the 
worst." At the meeting, Mr. Lloyd, in whose house 
it was held, exhibited the original deed of the 
Outwood Mill. I t shows that the structure was 
erected in 1665. 

A Fifeshire Colliery Explosion. 
I T is with great regret that we have to place on 

record a serious colliery explosion which occurred at 
the Bow Hill Colliery, of the Fife Coal Company, 
Ltd., at Cardenden, near Lochgelly, Fifeshire, on 
Friday morning last, and caused the loss of ten lives. 
The men \vho were killed were members of a special 

A New Federation Formed. 
AT a meeting of members of the steel structural 

industry, held in London last Friday , the decision was 
taken unanimously that a new organisation , to be 
known as the National Federation of Bridge and 
Structural Engineers, should be formed. This 
resolut ion sho'lvs t hat a keen desire exists on the 
part of t he section of the steel industry repre­
sented that the industry should be capable of dealing 
with every phase of economic policy with which it may 
be confronted. The F ederation will direct much of 
its efforts to t.he improvement of the condit ions affect­
ing t.he supply and delivery of s teel work for all 
classes of public and private contracts. At the meet­
ing referred to above Mr. James H alliday, of Francis 
Morton and Co., Ltd., was elected as the first chairman 
of the Federation, while Mr. E. A. Wilson , of Archibald 
D . Dawnay and Sons, Ltd., was elected vice-chairman. 
A very large number of firms interested in structura l 
steel engineering are represented by members on the 
executive committee. 

Engineers as Managers. 
IN accordance with custom, the new President of 

the Institut ion of Electrical Engineers, Captain J. M. 
D onaldson, took the chair at the Institu t ion's first 
informal meeting held this session on Monday, 
October 26th. In opening a discussion on " I s the 
Engineer Given His Share in Management," Captain 
Donaldson said that it would be possible to dismiss 
the question with the word " No," but it was essential 
to ask whether an engineer necessar ily made a 
successful manager. The most necessary qualification 
of a manager \Vas ability to handle men, for men 
were tools with which the works manager worked. 
Some technical knowledge of p roduction was essen tial, 
but that did not mean practical skill. Few managers 
were taught. They were either selected from the 
senior staff or appointed by an outside agency as the 
result of some financial development. Those man­
agers were generally of t he accountant class, but a 
solicitor or bankers' official was oft en set to watch 
the interests of some investing body. Good engineer­
ing could not be carried on without consideration of 
costs, and without business aptitude an engineer 
might provide extravagan t margins or tolerances. 
The conditions of electricity supply were so unusual 
that directors of electricity committees had little 
understanding of the engineer's p roblems. Following 
the President, Mr. E. S. Byng expressed the vie'v that 
the engineer was not getting his share of manage­
ment and was still less likely to get it in the future, 
as the amalgamation and rationalisation of industry 
were creating new conditions which would require 
more special aptitude than in the past. Another 
speaker, Mr. S. B. Jackson, said that he understood 
that in America managers of corporations were 
selected for a preliminary t ra ining of six months. 
They were subsequent ly weeded out, and the most 
promising men were temporarily appointed as vice­
presidents. He thought that one of the most essential 
qualifications of a successful manager was that of 
indomitable courage. 

Accidents in Civil Aviation. 
LAST Friday, Captain A. G. L amplugh read a 

paper before the Royal Aeronautical Society on 
"Accidents in Civil Aviation ." H e gave some per­
centages and statistics as to the causes of accidents 
over a number of years. During the period under 
review, that from J anuary, 1928, to date, errors of 
judgment accounted for at least half the accidents 
that occurred. Accidents resulting from structura l 
or mechanical failure had declined during the same 
period to an approximate figure at date of 20 per 
cent. Captain Lamplugh then gave comparative 
figures for professional and amateur flying, stating 
that it was necessary to bear in mind that the air­
craft used by the two categories were not the same and 
that while the professional had the advantage of a 
better organisation, at the same time he was called 
upon to fly in all weather conditions and at night. 
In 1926 the error of judgment factor for both classes 
was approximately 35 per cent. By 1930 the per­
centage for professionals had dropped to 17 · 06 per 
cen t., whereas that for the amateur had only fallen 
to 33 · 65 per cent. The small fall in the a mateur 
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figure was to some extent caused by th~ great in?rease 
in amateur fly ing and the consequent mcrease U: the 
number of compa rat ively inexperie~ced p~tvato 
owners. The majority of aeroplane fa1lures Wlthout 
some contributory cause occurred in comparatively 
new types, and so far as this country was concerned 
such failures in la rge passenger-carrying vehicles werf' 
p ractically non-existent. Failures of this kind in 
light aircraft have occurred to a far greater extent 
than !n the large types. The latter part of the paper 
was concerned with t he methods of investigation of 
accidents employed in various countries, a nd possible 
remedies. 

Launch of the Destroyer Flotilla Leader 
Kempenfelt. 

THE destroyer flotilla leader " K empenfelt," which 
has been built and engined by J ohn Samuel White 
and Co., Ltd., of East Cowes, was successfully launched 
on Thursday, October 29th, the naming ceremony 
being performed by Lady Waistell, the wife of Admiral 
Sir Arthur K . Waistell, Commander-in-Chief at 
Portsmouth. T he " K empenfelt" is a destroyer 
of the 1929 programme, which includes the 
"Crusader" and "Comet,'' recently launched at 
P ortsmouth, and the " Cygnet " and " Crescent," 
launched at Barrow-in-Furness. These four 
destroyers were referred to in a J ournal note of 
Octob er 2nd. Like her sister destroyers, the 
" K empenfelt " is a vessel of about 1375 tons dis­
placement, with a speed of 35 knots. She has a length 
of 329ft., a beam of 33ft., and a depth of 19ft. 3in. 
H er propelling machinery comprises a twin-screw 
arrangement of geared tu rbines, with a designed 
output of about 34,000 horse-power, and steam is 
supplied by Admiralty type three-drum, small ­
tube, oil-fired boilers. The design of the new destroyers 
embodies the latest tactical features, provision being 
made for powerful offensive and defensive armamen ts, 
a larger radius of action, h igh speed and economical 
steaming, with good stability and seaworthiness. The 
armament includes fow· 4 · 7in. guns, two anti-a ircraft 
guns, eight 2lin. t orpedo tubes, and depth charge 
fittings. The " K empenfelt " is noteworthy as being 
t he first destroyer t o be built for t he British Navy at 
Cowes since the war, although the firm has in t he 
same period built and reconditioned destroyers for 
some foreign navies. 

Salving the Egypt's Gold. 

FROM t ime to time we have recorded in these columns 
the progress made in the process of salving t he gold 
which was aboard t he P. and 0. liner "Egypt" 
when she was sunk off the coast of Britanny. The 
divers of the I talian salvage steamer " Artiglio II." 
have now, a.ccording t o a special article in The T imes, 
succeeded in opening t he bullion room, and, as 
far as they can tell, the bullion is in its p lace. If 
suitable weather conditions continue, it is hoped 
to bring some of the gold or silver t o the surface 
before the winter storms interfere with the further 
progress of the salvage operations. The work on 
t he "Egypt " was begun in 1929, and most of the 
summer of that year was spent in trying t o locate 
the wreck. The following year the salvage steamers 
"Artiglio J. 'l and t he " R affi.o" identified t he 
wreck in August, and the site was marked out 
by buoys. By unfortuna te accidents, however, the 
two steamers " Artiglio I. " and the " R affio " were 
at a later date both lost, t he firs t vessel being sunk by 
an explosion of munitions on a wreck in Quiberon 
Bay on which she was working, and the second ship 
off Guernsey. The salvage operations were continued 
by the divers and engineers on " Artiglio II. ," a nd 
during t he summer they have, despite untoward 
weather conditions, at last succeeded in their objec­
tive. To do this they have had to blast a hole some 
30ft. in depth and some 50ft. across into the structure 
of a well-built ship, which lies at a depth. of 66 fathoms. 

Humber Bridge Scheme. 

ALTHOUGH the great scheme for bridg ing the river 
Humber , at Hull, is held up for the time being, it is 
not to be allowed to sleep. There were some interest­
ing references to it last week at a meeting of the 
Humber Conservancy Board. The B oard had written 
to the Ministry of Tra,nsport, asking whether t he 
Humber Bridge Bill was one in respect of which the 
Minister proposed to withdraw the promise of assist­
ance ou t of the Road Fund. In reply the Ministry 
called atten tion to the Minister's statement, made in 
the course of debate on the National Economy Bill, 
to the effect that the scheme is regarded as one which, 
in the present position of national finances, must 
suffer some postponement. I t was added that the 
Minister must reserve for future consideration his 
attitude towards the project should it be revived, and 
the question of the assistance that could be offered to 
it. Mr. Arthur Cargill, a member of the Conserva ncy 
Board, said he h ad the authority of the chairman of 
the City Council's Economy Committee to state that 
it was intended to proceed with the Bill before t he 
Select Committee of the House of Lords in order to 
obtain powers, but on the understanding that no 
work should be done in connection with the construc­
t ion of the bridge until the Minister of Transport had 
g iven permission for the project to go forward . 

• 
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Press-Tool and Fixture Design. 
By HENRY C. LANE. 

No. XII.-JIGS AND FIXTURES (conclusion).• 

SECTION I V.-VICES AND CLAMPS. 

. SUBSEQUENT to the straightforward blanking, pierc­
mg,_ and f?rming press operations on parts for a com­
postte art1cle, the assembly of the various parts cnn 
frequen~ly be accomplished on hand or power presses, 
and ~s m many cases r iveting of parts plays no small 
role. m such an assembly chain, perhaps it would be 
ad':lsable to outline the various types of quick­
actmg and self-acting vices that can be used for 
riveting or other processes where a vice may be 
required. 

The simplest form of quick-acting vice is that illus­
trated in Fig. 82, open, and Fig. 83, closed, and can 

FIG. 82 

be referred to as a " cam action " vice. The fixed 
jaw is shown at A. Two eye bolts C act as guide 
rods for the moving jaw B, through which they pass 
before being screwed into the fixed jaw. The cam 
drive is located on the end of the operating lever E, 
which is pivoted between the two eye bolts on the 
peg D. For some types of work this vice cannot be 
improved upon on account of its great simplicity 
from a manufacturing point of view. For drilling 
small articles, light riveting, and all purposes where 
only a light grip is required, it can be recommended, 
but in fields where a powerful grip is required, as 
for heavy riveting, while preserving the shape of the 

' 

FIG. 83 

blank being riveted, the friction of the cam drive 
reduces ,;he possible amount of gripping pressure 
tremen•i ously, and it is generally advisable to pass 
this design by for such types of work. Adjustment 
of the cam vice is attained by screwing t he eye bolts 
further in or out of the fixed jaw prior to the assembly 
of the cam lever, and if finer adjust-ment is required, 
the eye bolts can be screwed into nuts bearing on 
the back of the fixed jaw, adjustment being carried 
out from these nuts. 

Passing on to more complicated requirements, 
Fig. 84 shows at A two small pierced pressings required 
to be riveted side by side in the pressing C, as shown 

FIG . 84 

at B. The chief difficulty was obviously the firm 
holding of both of the small pieces simultaneously, 
leaving them free for withdrawal after riveting, and 
yet gripping them firmly enough to preserve the shape 
of the holes in their free ends. A cam vice was 
originally tried, but proved to be incapable of provid­
ing a sufficiently powerful grip with reasonable ease, 
and the vice illustrated in Figs. 84 and 85 was designed 
for the job, and gives increased pressure according 
to the power of the riveting blow. In this instance 

• No. XI. appea.red October 30th . 
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the increase in vice pressure is not in direct propor­
tion to the increase in riveting pressure, but the 
present design for this particular job was arrived at 
atter experiment to attain the greatest production 
speed in operation. As may be gathered from the 
illustrations, the riveting is carried out with a 
cross punch, which requires less power to rivet than 
a flat or shaped heading punch, and t herefore the 
tendency to distort the holes in the tree ends ol the 
riveted parts is less difficult to overcome. The vice 
is designed to give just sufficient pressure to counter­
act the distorting tendency, and as a result the 
stripping ol the assembled parts irom the vice is 
made C'msiderably easier. 

The vice is composed of a hardened steel V block 
G, which is strengthened by the side straps H , which 
also act as guides for the vice jaws F. The vice jaws 
are sunk on their gripping faces to the shape of the 
pieces to be riveted, and to a depth equivalent to 
about two-thirds the thickness of the blanks. A 
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FIG. 85 

distance piece E is insexted between the vice jaws to 
hold the two blanks apart, as will be seen from Fig. 84, 
in which the blanks are shown inserted at D. The 
two vice jaws and the distance piece are kept in hori­
zontal register with each other by two horizontal 
dowels, passing through all three, and the three parts 
are kept separated when not in action by small springs 
mounted on these dowels. The angle of the V block 
is too close to the perpendicular t o enable these 
separating springs to force the complete jaws upwa.rds, 
and consequently the main return spring J is fitted, 
as shown in Fig. 85. 

Within certain limits, it will be seen that the vice 
is self-acting and self-adjusting when no stop is used 
on a hand press, but any e>..1ira adjustment is easily 
carried out by slipping in plates of suitable thickness 
to reduce the width between the angle faces of the 
V block. Two such adjusting plates are shown at K 
in Fig. 84. 

Fig. 86 shows another development of the same 
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positions where the embedding action is likely to 
displace any of the metal around the holes. 

With the closer approximation to the perpendicular 
in the drive faces of the V block, the jaws under 
full compression became something in the nature of 
a driven taper fit making it impossible for any normal 
spring pressure to release them. To overcome 
this difficulty of stripping the bar F was fitted as 
shown, and is kept in the fully out position by the 
spring G. The concealed end of the bar passes 
through the side strap of the V block and passes 
under the two vice jaws. The end of the bar is 
chamfered, so that when it is given a. sharp blow at 
the visible end it imparts the momentary force to 
the vice jaws in an upward direction. Once freed 
from the V block, the jaws are raised and kept up 
by the main return spring as in the vice previously 
described. 

With some operations it is necessary to have a. 
powerful pressure easily applied and to maintain the 
same level for the blank, so that it is possible to set 
the stop on the press. It may be necessary with other 
operations to have a quick-acting vice, giving a wide 

FIG. 87 

open jaw measurement closing rapidly to give a 
powerful maximum pressure when fully closed. 
Both these types of operations are catered for by 
the toggle-action vice shown in Figs. 87 and 88 
in the open and closed positions respectively. The 
vice itself is considerably more expensive to make 
than the two principles already outlined, and, in 
many cases, it is possible to have the jaws adaptable 
to a number of requirements, thereby saving the 
majority of the cost of the vice for certain jobs. 
It is built on the base plate G, which is provided 
with a longitudina l slide for the moving jaw A 
operated by the lever toggle action F. Transverse 
slots are cut in the base plate as shown, to enable 

· solid support to be given to both jaws when in 
compression. Adjustment to individual requirements 
is made to the fixed jaw B by means of the adjusting 
bolts J and clamping bolts H , and the fitting of the 
interchangeable gripping faces of the vice jaws. 
F astened to the fLxed jaw is the gripping face plate E 
and the blank support or gauge plate D, while, in 
most cases, the removable gripping face plate C on 

FIG. 86 

principle of action as that just described, but in this 
instance the blank shown at A is pierced with two 
holes and has to be riveted into the pressing D, as 
shown at B, with a pyramid head, as shown at C. 
This pyramid head causes the shank of the rivet to 
swell in its hole, and render the joint extremely 
secure, but the gripping pressure required to hold the 
blank firmly is so much increased that it was advisable 
to aim for a vice that would automatically increase 
it s grip at a greater rate than the pressure required 
for riveting increased. A dead action vice was out of 
the question in this particular instance, as there wa!:l 
a considerable rolled variation in the thickness of th9 
blank to be held and a V block vice with angles 
almost perpendicular had to be utilised in order to 
obtain the required amount and type of pressure. 

In this instance, the vice jaws are recessed in the 
same fashion as for the job previously described, 
but the recesses are only sunk to a depth of approxi­
mately one-third the thickness of the blank to be 
held. A certain amount of grease and oil is present 
on the blanks, and, as a result, a smooth gripping 
face for the vice jaw is unsuitable, so that, in addition 
to the recesses in the vice jaws, the gripping surfaces 
a re cut with a small half-round chisel, something 
after the fashion of a wood rasp. The points raised 
in the gripping faces are eventually completely 
embedded in the metal of the blank, so satisfactory 
is the gripping power of the vice, and, in consequence, 
the two holes in the blank remain entirely free from 
distortion so long as the vice jaws are kept in decent 
condition and the " rasp points " are not cut in 

FIG. 88 

the moving jaw need not be changed for different 
jobs, though it is interchangeable if necessary. 
Where it is not essential that the blank should remain 
unmarked, it is advisable to cut the gripping face 
plates for riveting operations on account of the 
lesser power required for closing the vice and the 
correspondingly greater speed in production ; but, 
providing the gripping plates are renewed before any 
appreciable wear takes place, plates with smooth 
faces will hold quite satisfactorily if the vice is 
originally adjusted correctly. It should be remem ­
bered that the shorter the toggle centres, the greater 
the power applied and that, in consequence of this 
fact, the vice should be designed to give no more than 
the minimum amount of jaw movement required. 
With some operations that may require a large move­
ment and very great pressure, it may be advisable 
to incorporate two toggle actions, the one to give a. 
large movement to one jaw and t he other to apply 
the maximum pressure through the second jaw. 

SECTION V.- BRANDING OR MARKING FIXTURE. 

It is doubtful whether it is generally recognised 
what a large part in low first cost of plant is played 
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by careful consideration of the many ways opon for 
the production of most jobs. Instances are con­
tinually cropping up to prove this point onco it is 
recognised, and, rofe1Ting back to Part I. of these 
article!!, I might cite a. very glaring example. Tho 
tools described in Section Ill. of that part cost round 
about £30 to produco, and woro operated in a. press 
coHting £120. Aftor they had been in op eration for 
Romo t ime J was approached by a fit·m of engineers 
inquiring whether they could design and mako any 
RJ10cial ma.chinos for me. I intimated that we wore 
Aa.tisfled with our present principles, but, on being 
prossed furt hor , I consented to givo dotails of the 
p1·ossing referred to and promised to consider any 
suggestions that thoy might put forward. The 
first rough dosign that was submitted was t otally 
~a.tisfactory, but a later design incorporated 
unprovemonts to overcome all the difficulties that 
I have outlined in the section describing my tools. 
Probable production was stated to be one gross in 
15 minutes- as compared with my production timo 
of ono gross in 151 minutes. The price for the com­
plete ma.chino with one set of tools was not excessively 
high for tho work entailed, but a.t £350 it did not 
compa.ro a t a ll favourably with our existing principles, 
especially as the machine could only handle the 
particular part illustrated in threo sizos, tools for 
the two oxtJ"a. sizes promising to cost £20 per set M 
against our £30 per set to fit to a ma.ohine that could 
ho.ndlo an infiniLe variety of work. 

AnoLhor instance of this same Having in plant, 
cost is the subject o f this article. Some years ago 
J was viHiting another works in my distl'ict and was 
Rhown an engraving machine costing £60, which had 
hoen iMtallod to mark a. quantity of parts in duplica.to 
with variouli combinations of letters and numbers. 
At the time J t.hou~ht it was an unnecessarily expen­
sive way of doing tho job, as no very fine finish wa.s 
required , but it was not until a. somewhat similar 
requirement came into my own work that I troubled 
to ~o into the matter any further. 

After our production.~ have gono through all 
I he sta.gos of ma.nufa.cLw·o and a.ssombly, they a.ro 
inapoctod, chocked, and adjusted as nocossary. Wo 
('Onsidercd it advisable to mark each product that 
passed the final inspection with its particular catalogue 
number , and as there are something over a hundred 
different throo-figuro numbers, I decided to build a.n 
experimental fixturo to try out my principle of a. 
composite marking punch. The exporimonta.l fixture 
proved so satisfactory that my improved designs 
Htill remain designs only, tho experimental jig having 
bcon in regular daily use for the last four yoa.rs. The 
first rost wa.R something under £5, and sincu then the 
only repair or renewal cost has boon the replacement 
of the threo HetH of single figuro punches. 

I propose to describe the experimental ftXturo first, 
a.nd later to indicate hDw it can bo adapted to make 
the f-!Otting of difforont numbers nearly a.~ rapid as 
changing the templates of an engraving machine. 

Illustrated in Fig. 89 is the complete fixtur·o, as 

FIG . 89 

clamped to the checker's bench, and a t A is shown 
the part tha.t iR marked whon assembled to the com­
plete production. Fig. 90 shows the fixLur·e dis­
mantled for· setting a different combination of figures. 
F or tho sake of cla.rit,y, Lhe figuro punches have boon 
pullod up from thoir working level to show a.t B that 
each figure punch is separate. In tho fixture itself 
tho normal procedure for marking is reversed, the 
composite punch remaining stationary, while the 
anvil imparts the pressure required for marking. 
The a.nvil- 01', as I will term it., tho ram- is shown at 
C, kpring mounted on a cross bar carried on Lwo 
pillars E located on the bed F. The upper end of the 
ra.rn is domod suitably for blows with a hammer, 
whilo the lowor end is of a. rectangular sooLion suffi­
<'iPnt. to covor the area of tho figures to be markod, and 
thiH rectangular section, in passing Lhrough a cover 
plato with a rectangular hole serves to prevent the 
ram from swivelling in its bearing. Tho complet.o 
composite marking block, which I will term the die, 
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is composed of four main parts, in addition to the 
actual figure puncheR. The hardened steel pad G, 
the vice block H , Lho gauge plate J, and the cover 
plate K all four are fastened to tho bed by the three 
scrows shown. The four hexagon bolts in the vice 
block clamp up two packing pieces against the figure 
punches aftor thoy have boon inserted in'to the vice 
block, a.s shown at B, a.nd allowed to drop thoir lowor 
ends on to the stool pad bolow. Tho figuro punches 
are originally ground t rue to length , width and thick­
ness, so that the tightening up of the hexagon bolt!f 
grip them firmly in position. The gauge plate is, 
of course, interchangeable to moot individual require­
menta, while tho cover plate remains tho same in all 
casos. It will bo soon that an aport.uro is left a.t L 
in the complete assombly in which the piece to be 
marked is inserted, and to allow of this inf!er tion 
being as easy as possible, the upper edge of the vice 
block and the lowor edge of tho cover plate aro cham­
fered slightly at this point. F or our requirements, 
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a.s Lhe setting of the figut·es aro not, constantly being 
changed, thoro is no nood for vory rapid operation in 
setting, such as would be necessary in cases whoto it 
is required t o change tho setting for evory single or 
every few parts produced. 

Quick changes of setting could be ofiocted by careful 
dosign of Lhe fixLure, which, workin~ upwards from 
the bod, might be a.s follows : -

'rho hardoned steel pad and tho vice block would 
bo permanently fastened to the b ed in the same 
relation a.s at presont. The vice block would be re· 
designed to obviate the hexagon bolts for tighLening 
up, cam or toggle action levers would operate on 
plain round push -rods passing through the present 
bolt holes, and tighten up the 1igure punches instan ­
taneously. With the permanent anchorage of the 
vice block to the bed, allowance would have to be 
made foL· the oa.sy romoval of unwanted punches, 
and to do this they would havo to be of a. length 
suitably in oxcess of the thickness of the vice block 
to allow of their being gripped with the fingors and 
wi thdrawn from the block. Nevertheless, the points 
of tho punches must be practically level with the 
working surface of the complete composite block, in 
order to en.~ure even marking, and a frame for the 
figure punches could be hinged t o the vice block or a. 
separate pioce droppod over dowels to bring the 
working sul'fa.ce up to the required hoight. This 
comploto~o~ the re-design in the rough of the existing 
dio, with tho exception o£ tho gauge plate and 
cover plate, which would be transferred to the ram 
a'!sombly- though for rough marking neithor of 
these plates may bo necessary. The complete ram 
ast~embly would bo altered with the excoption of the 
ram itself. Tho ram, operating on Lho same principle 
as Lhat illustrated, would be ca.rriod on the " carrier 
pad," which would be in the form of a flap, hingod 
away from the working point on tluita.blo supports 
carried on the bed. In this way the upper half of the 
ftXturo would be rapidly removed for change setting, 
but, to countorbalanco the lo~Js of solid anchorage 
for tho ram guide, the carrior pad would have to be 
made suiTiciently heavy to withstand any tendency 
to " chatter " undor the required hammer blow 
appliod to the ram for marking. Similarly, if guide 
and cover -plates could not be designed to act as 
stops for the hinge action of the carrier pad, some other 
dead stop would have to be incorporated, adjustment 
being made so that the ram was perpendicular to the 
die surface when in position for working. The ram 
itself should be of hardened steel of minimum section 
to eliminate as far as possible any marked absorption 
of the hammer blow as a. result of undue weight in the 
ram. 

F or vory rough marking it might be ({uito possible 
to disponee with the slide action of the ram in tho 
ca.rrior plate, tho marking anvil being incorporated 
in a. p lain hinged flat which would be lifted ~:~l ightly 
from tho fully down position by suitable springs. 

1 do not, know oxo.ctly what methods are employed 
for marking various products, but I believe that large 
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numbers of parts and products could be more cheaply 
marked with a. fixture on the lines described than with 
some of the mothods employed, such M single punch 
marking, or multi-blow pencil engraving. Incidentally, 
the ~tmall numbering puncheR used last considerably 
longer than much more robust hand punches, mainly, 
I think, on account of the regular directness of the 
blow delivered and, secondarily, on account of the 
aupport given throughout, their length by the vice 
grip in both directions. 

Flowing Water. 
By J . M. LACEY. 

No. V. TR.RIOATJON .• 

PART I. 

I NTJ'tODUCTION. 
L IKE a.ll other arts and sciencoR, irrigation appears 

to have been derivod originally from the EaHt ; for 
it is recorded to have been employed by the inhabi­
tants of those regions from the earliest periods. In 
China, Assyria and Egypt the mode of incroa.aing the 
fertility of the land seems to have been coeval with 
the establishment of definite forms of society, or at 
least the earliest records we possess of those nations 
mention the attention paid by the respective com­
munities to irrigation. 

In China., as rice is one of the staple products of 
that country, and as it cannot be produced oxcept 
undor very peculiar circumstances without irrigation, 
it is reasonable to suppose that the prooeRs of irrigation 
must have occupied the attention of this singular 
nation at a very oarly period of its history. The 
extrome subdivision of property in China has modi­
fied the application of the science of irrigaLion, 
because as the holdings a re small and manual labour 
cheap, waters are usual ly ra.isod by machines moved 
by hand, or occasionally by the labour of animals. 
I t does not appear that the Chinese were much in tho 
habit of constructing irrigation canals on a. largo 
scale or reservoirs t o store flood water, or levees to 
direct or control the periodic overflows of their great 
rivers. In fact, this art long remained in a rudimen­
tary state in the hands of that nation, but in recent 
years engineering works have been constructed to 
prevent the rivers in high floods from overflowing their 
banks, and R iver Conservancy Boards are investi­
gating and are carrying out works with this end in 
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In India. the inhabitants appear Lo have early felt 
the necessity for· and t o have taken measures to secure 
an artificial supply of water to the agricultural dis­
tricts not immediately situated upon Lho banks of the 
lo.rge rivers of that peninsula.. To attain this object 
many vast ca.naiR were formed conducting the waters 
of rivers or their rustributaries to the districts to be 
irrigated, a nd large reservoirs wero also formed t.o 
sLoro the torrential rains which fall at cer tain periods 
of the year. In fa.ot, every principle of legislation, 
religion, or superstition appears to havo boon made 
to co-operate with the extension of the Rystom of 
irrigation. 

But perhaps the origin of this science may be 
traced to the Iranian Empire, alike the cradle of the 
arts a.s it was of the language of the civilised worlds. 
All the authors who have troa.ted of that singular 
nation have a.asignod a. very remote date to t he irriga­
tion canaJs on the banks of the Tigris and the 
Euphrates. 

In Egypt the peculiar character of the climate and 
of the Nile appears to have occupied the attention of 
the earliest legislators and rulers of the country. 
Immense canals were out by moans of which the r ising 
waters of that river wore distributed over larger areas 
than thoy could roach naturally, o.nd transvorso 
dykes appear to have been formed to facilitate the 
deposition of the ferti lising mud by constructing, 
a.s it wore, so many ponds of still wa.tor. The 
canals which served to conduct the water during the 
inunctations became reservoirs when the floods had 
subsided ; but a.s thoy were necessarily at a low lovol 
the waters had to be raised by artificial moans. The 
Ar•chimedean screw is said to have been invented by 
the philosopher from whom it derives itH name 
du,ring his travels in Egypt. 

·rho Greeks do not appear to have paid any atten­
tion to the useful application of hydraulics for either 
irrigation or for domestic purposes. Nor do the 
Romans appear to have devoted much attention to 
the former subject, whilst the latter occupied one of 
the most prominent places in their consideration. 
No authentic remains of canals, watercourses, or 
reservoirs for this purpose constructed by the 
R omans have boon found in their numerous posses­
sions, whilst it would be impossible to cite a. province 
in which vestiges of the colossal works they erected 
to secure a. domestic water supply for their towns 
may not be found. 

In the Middlo Ages the Visigoths constructed several 
important irrigation canals in the South of France and 
in Spain, and the Arabs who subsequently boca.me 
roasters of the lattor country continued the work of 
their predecessors, adding to them the construction of 
Rtora.ge reservoirs a.ncl the application of the " noria " 

• No. IV. appeared July 3rd. 



• 

482 

-,a mnchi~e the~ .introduced wherever they esta.­
bhshed the1r dorrumon. In Catalonia., Valencia, and 
Andalusia the irrigation canals constructed by the 
Arabs are even at the present day in a perfect state. 

I n Italy, singularly enough, the science of irrigation 
would appear to be most practised in the districts 
fo~merly occupied by either the Gothic or Visigothic 
tnbes. In the Piedmontese dominions, and in Lom­
bar.dy, perhaps the most perfect system of irrigation 
wh1ch can be cited exists ; while in Central and 

outhern Italy very little has been done to apply to 
useful purposes the numerous streams draining the 
country. 

In the South of France also the Gothic tribes intro­
duced the system of irrigation. One of the largest 
canals formed for this purpose in. the Eastern 
Pyrenees is called after Alaric, and is usually believed 
to have been constructed by the orders of that con­
queror, who would seem occasionally to have had 
ideas of a different nature from those usually attri­
buted to him. 

In Germany, H olland, and Flanders it is very rare 
to find any other kind of irrigation than that known 
in this country by the name of water meadows. The 
climate of Northern Europe is far too moist to require 
any great outlay in securing an artificial augmentation 
of the prevailing characteristic, and the difficulty the 
agriculturist has to encounter is rather the excess 
than the want of water. 

America has only in recent years employed the 
science of irrigation for the extraction of its agricul­
tural wealth, the bulk of the irrigation being in the 
Western States. The advantages of irrigation are 
also being appreciated in Australia, owing to the lack 
of an adequate rainfall. 

lt may be asserted as a general rule that there are 
no countries to which irrigation may not be usefully 
applied; but the atmospher ic conditions of the inter­
tropical and t.he glacial zones are such as to render the 
economical results of the operation often very ques­
tionable in their cases. F or it is well known that 
as we proceed from the temperate zones towards 
the Poles the average annual rainfall tends to dis­
tribute itself more equally over the year, even if the 
total quan tity be not greater. 

A general system of irrigation in such countries 
would necessarily cost as much as in any other, but 
the occasion for its use would diminish more and more 
as 've approached the P oles. In the intertropical 
regions, on the contrary, the excessive heats would 
require much greater quantities of water, and the 
class of vegetation thus called into existence would be 
of a nature totally different from that a imed at in the 
temperate zones. 

TRRIGATION ENOINEERING. 

There a1·e few branches of engineering which 
require more skill than the works required to carry 
out a system of irrigation, especially in countries 
where water is valuable. 

Of the various classes of channels necessary to 
carry out a system of irrigation attention should be 
directed to the following :-( 1) The leading canals or 
conductors are placed directly on t he banks of a 
stream or river, wit h which they communicate by 
means of works whose nature depends on the character 
of the source, and the extent of the area of land to be 
irrigated. They are divided into two parts : one 
lying between the point of junction and the first 
point to be irrigated; the second comprising the 
remaining part of the conductor or main canal, with 
all its ramifications. The first part only serves as a 
leading channel from the river and does not give off 
water laterally; it retains a uniform depth and 
::lection. The second part, containing numerous 
branches, has a. width varying successively according 
to the consumption of water by the subsidiary 
branch channels. 

( 2) The secondary channels bear the same relation to 
the main canal which the latter does to the r iver from 
which the supply is derived, and they should be 
formed upon the higher portions of the land to be 
i rrigated. Their use is principally to distribute the 
waters over the remoter portions of t he area to be 
irrigated. 

(3) The feeders, minors, or field channels are prin­
cipally designed for the purpose of distributing the 
waters brought down by the channels, previously 
described, over the whole surface of the stages or 
planes. 

( 4) Drainage channels are formed in the lower parts 
of the land to be irrigated for the purpose of receiving 
the waters after they have flowed over the land and to 
receive the quantity which may be in excess of that 
req uired for the particular object of the irrigation. 

The first operation to be performed before com­
mencing any large work of irrigation is to ascertain 
whether the land is near a river or watercoUI·se with a 
comparatively considerable fall , a nd retaining in the 
dry weather a sufficient discharge to ensure a constant 
~;upply of the quantity required, or otherwise to ascer­
tain if with a variable Bow the yearly discharge is 
such as will enable the surplus over requirements to 
be stored to provide for periods of low water Bow. 

The waters used for the purpose of irrigation are 
not equal in quality, and care must be taken in their 
selection. Those which Bow from forests, peat moss, 
or such as contain large quantities of the oxide of 
iron are but little adapted to such uses, even if the 
two latter may not be considered positively injurious. 
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As a general rule those waters are the best which have 
been t he longest exposed to the air, or in the propor­
tion in which they have traversed fertile lands a re 
able to communicate some of their properties. It is 
on this account that the waters flowing through t owns 
or villages are most desirable. Streams which rise 
from the granite or primary r ocks are always more 
advantageous t han those from secondary formations. 
It must be always borne in mind that the condition to 
be fulfilled by any water for irrigation is to correct the 
deficiencies of the soil t o be irrigated. Thus waters 
derived from calcareous formations may be most 
adapted to improve the argillaceous formations to be 
met with in some of the primary districts. Sea water 
mixed with fresh, or the brackish water of embou­
chures, is highly fitted for meadow land, and cattle 
are known to eat the grass grown in salt marshes with 
remarkable avidity. A simple criterion of the quality 
or adaptation of water for the purpose of irrigation 
may be found in the vegetation of the natural channeL 
If it be covered with a luxuriant vigorous herbage and 
of a good quality the water of the stream may be 
safely pronounced to be adapted for the proposed use. 

The second operation is to ascertain whether a 
sufficiently large surface of level or nearly level land 
exists, which, however, must combine such conditions 
of transverse section as to allow t he water t o be 
removed freely after it has performed its functions 
without it being necessary to execute any very expen­
sive works. The extent of the surface to be irrigated 
is one of the most important considerations, because 
upon it will depend the dimensions to be given to the 
canals and the conditions of supply from the p arent 

• nver. 
The colour and description of the soil of the area 

proposed to be irrigated and the presence of any white 
or brown salt efflorescence should be noted. The 
soil which derives the greatest benefit from irr igation 
is that which is most permeable, and which is most 
easily warmed. Compact clayey lands gain the least. 
Such lands are very retentive; the water they hold 
produces a. very injurious effect by cooling the ground 
when evaporation takes place. In this kind of soil it 
is necessary to let the water on at intervals of some 
distance according to the t emperature of the seasons. 
The subsoil is, however, far more important than the 
superficial soil. If a stratum of clay overlie a bed of 
gravel it may be irrigated as fully as a light soil; 
while a sandy stratum overlying an impermeable one 
may under certain conditions be unfit for irrigation. 

When these conditions are ascertained to be satis­
factori ly solved a complete delineation of the drainage 
lines of the country should be made on a suitable map. 
If no good map exists one must be made. Towns 
and villages are generally found close to lines of 
drainage ; and sandy soil generally marks a. water­
shed. Whenever a well is met with the level of the 
water surface should be noted, and its variation during 
the year should, if p ossible, be ascertained. Bench 
marks should be left at all wells. These observations 
of t he surface levels of springs should never be 
omitted when opportunity offers. If no contour map 
of the district is available, as many longitudinal and 
transverse lines of levels should be run across the land 
to be irrigated as possible. Upon the map so laid 
down the system of irrigation is to be arranged, 
observing in so far as t he direction of the main con ­
ducti ng canal is concerned that the shortest line is to be 
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INCLINATION OR SLOPE. 

The question of the inclination or slope of the canal 
or channel bed is really a very complicated one and 
far removed from easy solution. In navigable canaiH 
any great fall between a set of locks would only 
impede the ascending navigation ; where the water 
is intended to be used as a motive power as well there 
exists an additional reason for rendering t he falls ns 
slight as possible between the separate portions of the 
course. One of the most remarkable instances of the 
adap tation of an artificial watercourse to the three 
uses of navigation, irrigation, and mill work is to be 
found in the canal of P avia ; t his canal from Milan to 
P avia with an average volume of discharge of 245 to 
250 cusecs served to support a very active navigation, 
to i. rigate a large district, and to drive numerous mills. 
The maintenance of banks of t he canal is also most 
favourably effected when t he rate of Bow is moderate. 
There is, however, a limit in this direction beyond 
which it becomes dangerous tv diminish the rate of 
inclination, for should the river from which the supply 
is derived bring down much matter in suspension, a 
canal with a feeble inclination would be silted up very 
rapidly. All these conditions again may be modified 
by the nature of the soi l through which the caM! 
runs ; for if it be of a nature to retard the velocity of 
Bow, that may require that the inclination or slope 
be augmenteq. In short, the ba lance will h ave to be 
carefully considered so as to avoid a. velocity which 
will impede nav igation and to limit it to that which 
will not cause deposit. Moreover, in the design of 
canals and channels for irrigation alone the velocity 
of flow, even if the strata traversed be able to bear a 
greater, without suffering erosion, should be limited 
to that which will not reduce the pressure of water 
a.~ainst the sluices or vents, for the distribution of 
supply to the land, t o such an extent as would cause 
the water to flow past them without giving to each 
its required supply . 

In most countries certain rules preva il which 
appear to be founded on local experience. Vitruvius 
recommends an inclina tion of 55 in 10,000 for water­
courses. In the sixteenth and seventeenth centuries 
the hydraulic engineers of Lombardy adopted an 
inclinat ion varying from 1 / 1800 to 1/ 2000• In the moun­
tainous areas the inclinations are considerably greater ; 
for instance, in the upper valleys of the Alps and in 
the valleys of the Pyrenees the inclination or bed 
slopes of the channels are often 1 /aoo· 

(To be continued.) 

Retaining Walls of Concrete Crib 
W ork. 

A TYPE of retaining wall construction which, 
although it was only developed within the past five 
or six years, is coming into extensive and increasing 
use in the United States consists of cribs or 
frames built up in p lace with pre-cast reinforced con ­
crete beams to form a row of cells or compartments. 
These cells are filled with loose well-draining material 
a.s the wall rises, so that the cribbing is embedded in 
and anchored int o the filling or embankment. Such 
walls_are!built in_heights of 3ft. t o 25ft. A long wall 
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preferred, w1less the expense of earthworks, bridges 
&c., justifies a deviation. If, however, t he source of 
supply be in a river whose summer level is exposed to 
variation, it may frequently happen that it would be 
desirable to give a considerable length to the con­
ductor canal for the purpose of ensuring a regular 
supply. As soon as the principal directions of the 
important works are settled the ground must be 
levelled in the directions of the important works, and 
a sufficient number of cross sections taken to allow of 
the a lignment being afterwards diverted should such 
a course be found necessary. 

of this kind for an inclined track in the goods terminal 
vards of the Delaware, L a.ckawanna and Western 
• 
R ai lroad at Hoboken, U.S.A., is illustrated in Fig. 1. 
A typical form of construction for high walls is a lso 
illustrated in Fig. 2. 

While this type of retaining wa ll is not universally 
applicable it has definite advantages, both economic 
anci practical. In comparison with monolithic or 
mass concrete construction it is lower in cost, 
eliminates deep and expensive foundations, is more 
rapid in construction , A.nd has a salvage value in 
case of removal of the wall for widenings or other 
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works. It is used largely in railway and road work: 
(a) to retain embankments where earth slopes would 
extend beyond the property line or on to adjacent 
roads or railway tracks ; (b) for toe walls of cuttings 
and embankments to reduce the total width required; 
and (c) for wing walls or approach embankmen ts at 
bridges. It has also many minor applications, such 
as, for example, the head walls of culverts, or to hold 
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must be properly designed for adequate strength and 
made of properly proportioned concrete. 

In general, these walls are built with an open face, 
the stretchers being separated by the headers. A 
closed.face construction is also used, largely for its 
rather better appearance, as it may be made to 
resemble masonry closed.face construction. It has an 
advantage, also, in preventing the escape of the filling, 

each. The headers, at right angles to the line of the 
wall, are 6ft. to lOft. long and 5in. by Sin. or 5in. by 
lOin. in section, laid with the 5in. dimension vertical. 
They have T -shaped heads, lOin. high. Behind 
these heads, at front and back of the crib, are laid the 
stretchers, which are rectangular beams, 6in. by 6in. 
or 6in. by Sin. in section, and 6ft. or 8ft. long. They 
are laid with the 6in. dimension vertically, so that the 
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the shallow embankments of inclined tracks between 
other tracks in railway goods yards. 

A good bearing or base in stable ground is needed, 
but that usually means no more than removing the 
surface soil to a depth of 2ft. to 5ft., levelling it to a 
slope conforming to the inclination or batter of the 
face of the wall, and then spreading Sin. to l 2in. of 
clean gravel or broken stone for drainage. Two rows 
of concrete sills or stretchers are laid first to support 
the bottom course of cribbing, and a line of beams on 
top of the face of the wall serves as a curb or coping 
to retain the toe of the earth slope above the wall, if 
the wall is surcharged. In exceptional cases a con­
crete slab with a toe wall under the outer edge is 
built as a base for the wall ; but that is rarely neces· 
sary or desirable and adds materially to the cost. 

Gravel with a small proportion of clay to act as a 
binder is the best material for filling, as a rule. 
Crushed stone, cinders, slag, and sand are also used. 
Too much clay is to be avoided, as it is likely to swell 
and displace or distort the wall. The filling is placed 
in layers and is well packed, being rammed thoroughly 
under the beams or crib members to ensure a solid 
and uniform bearing. The cribbing should be kept 
not more than about 2ft. above the level of the filling, 
as otherwise the packing will be less effective. The 
assembling and filling of the crib work can be done by 
unskilled labour, the beams being placed either by 
hand or with the aid of a portable hand-operated or 
power-operated crane. 

There are several manufactured designs of the pre· 
cast concrete crib members, and certain railways have 
designs of their own. In most cases there are simply 
two forms of straight beams; stretchers or longi­
tudinal beams forming the face of the wall, and some­
times at the rear oi the cribbing also ; and transverse 
beams or headers which form the partitions between 
t he compartments. These headers and stretchers 
interlock in various ways so as to form a unit struc· 
ture. In the principal variation from this general 
type the headers have Y or forked reac end~, and thus 
get exceptionally good anchorage in the filling or 
embankment. 

A batter of l !in. or 2in. to the foot is usually given 
to the face of t.he wall. In high walls the width of the 
lower portion is increased either by the use of longer 
headers-two or three different lengths being used 
according to the height--or by building one or two 
rows of cribs behind the front row. This latt er 
method is illustrated in Fig. 2. To ensure stability 
care in design and construction are necessary, as in 
any type of retaining wall. Drainage of the ground 
must be provided, to prevent its softening, with con­
sequent settling. However, the construction is 
flexible and will adjust itself without injury for any 
ordinary settlement. The concrete beams, of course, 

although well-packed filling will not flow much 
through open crib work. Where the stretchers are 
in direct contact for their entire length some drainage 
openings may have to be provided for the filling, but 
in some designs they are in contact only at the ends, 
leaving a. narrow slot of tin. or lin. width that is 
practically invisible but still adequate for drainage. 
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F IG. 4 - ARRAN GEMEN T OF H EAD ERS IN F E D ERAL 

S Y S T EM 

Four types of crib retaining wall construction are 
illustrated in Fig. 3. These are manufactured and 
sold by commercial companies, the purchasers having 
the erection done by their own forces or by contract. 
In the Massey system all members are made of con­
crete designed for a. compressive strength of 3500 lb. 
per square inch, and they weigh 250 lb. to 500 lb. 

T-heads of the headers are lin. apart. For flexibility, 
the continuity of the wall is broken by using a double 
line of headers at every twelfth panel or bay. With 
the construction as described there are 5in. openings 
between the stretchers. F or a solid-face wall, how· 
ever, the stretchers are made l O!in. deep, except at 
the 6in. ends, which rest on the headers. The !in. 

~ 

opening or slot is sufficient for drainage. 
I n the Prendergast system the headers and 

stretchers interlock to form a smooth face. thus 
differing from the Massey system, where the T -hea.ds 
of the headers project beyond the stretchers. The 
Prenderga.st headers also have T -shaped ends, but 
the Ts are horizontal and the stretchers are 5in. 
slabs having the ends halved to fit over the flanges 
of the T heads. These headers are 6in. deep and 3!in. 
wide, with the T heads 9in. wide. Both headers and 
stretchers are 8ft. long, but the headers in alternate 
rows are staggered, 4ft. apart, the middle of each 
st.retcher resting on the header below. This con­
struction gives a solid-face wall. 

The Polaris system differs from the others in having 
headers with L -shaped ends. The header is 5in. by 
6in. in section, with the 5in. vertical. At the front 
end it is turned up 6in. high to hold the stretcher 
above in place. At the rear end it is turned down 4in. 
to hook over the rear stretcher of the course below 
A lug on the header also engages this rear stretcher , 
which is thus locked in position. The front ends of 
the headers engage by inclined surfaces and are thus 
held to an even surface. Where the headers are 6ft. 
to l Oft. long, as at the base of the cribs, they are 
supported at intermediate points by concrete blocks 
fitted between them. Wit-h this construction the 
face of the wall is open cribbing, with 5in. spaces 
between the stretchers, and the face is irregular, 
since the ends of the headers project beyond the 
stretchers. 

A quite different arrangement is used in the 
F ederal system as the headers do not interlock with 
the stretchers. and do not extend through to the face 
of the wall. In addition to this, the headers are of 
Y or forked shape. Those of the front row of cribbing 
have the stem of the Y behind the stretchers and the 
forked end at the rear. In the r ear rows of cribbing 
the headers have both ends forked. The headers are 
also staggered in the alternate courses or layers. This 
construction is shown in Fig. 3, while the peculiar 
arrangement of the headers is seen in Fi~ . 4. 

The stretchers are beams 6ft. long, liin. high, and 
6in. wide, but with a lin. projection or seat under each 
end, so that the wall has a solid face except for l in. 
openin~s between the stretchers. On the back of the 
bea.m there is a 6in. rib or flange at each end, the two 
flanges a.t each joint forming a sea.t for the enlarged 
end of the header, which is secured to each one by a 
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iin. steel pin or dowel. These headers are 6ft. or 
8ft. long, 12in. high and 4in. wide, with a. spread of 
3ft. at the forked ends. As the headers are staggered, 
the ends of each fork in one course rest upon the ends 
of two headers in the course below. No dowels are 
used at the rear, as the beams are well anchored in 
the filling. 

Unlike the other syst ems mentioned, no stretchers 
are used in the back of the cribbing. H eaders weigh 
390 lb. for walls up to lOft. high and 470 lb. for those 
of greater heights. Stretchers weigh 360 lb. to 430 lb., 
the heavier ones being used when there are m ore than 
t welve courses of cribbing above t hem. Sills, 12in. 
high and 4in. t hick, are used for the b ase course, to 
support the b ottom layer of headers. They weigh 
about 300 lb. Coping beams are 12in. by 10tin. in 
section , 6ft. long, and weigh 700 lb. Both sills and 
copings are fastened to the headers by steel dowels. 

For all of the foregoing t ypes of cribbing, t he 
members are manufactured by firms which sell them, 
but do not undertake construction, the purchasers 
having the construction done by their own workmen 
or by con tract. A system, designed by a. railway's 
engineers for its own use, employs 6in. by 6in . headers 
with a. l 4in. horizontal T end at the front and a 21in. 
s imilar end at the rear to serve as an anchorage in 
the embankment or filling. Stretch ers, which are 
used only in the face of the wall, are slabs or beams 
placed behind the T ends of t he headers. The 
headers are laid in direct contact with each other to 
form solid partitions, and are made with a. vertical 
offset or joggle at mid-length so that they are locked 
together and cannot slide. They are made in lengths 
of 3ft .. 6ft. and 9ft., t he la rger ones for the lower 
portions of high walls. 

In a very simple form of such cribbing designed on 
another railwa.v the headers and stretchers are all -alike, b eing p recast concrete beams, 6in. by Sin. 
in section , 6!ft. long, and weighing 450 lb. A cored 
hole at each end provides for a. long steel rod or dowel , 
the boles being $!rOuted or filled with cemen t as the 
cribbing is built up. H eaders and stretchers are laid 
in pairs alternately, forming open square cribs. 

This crib, type of retaining wall has been studied by 
a. committee of the American R ailway Bridge and 
B uilding Association , the report of which enumerates 
several advantages as comp ared with monolithic or 
mass concrete walls. It is found that :-(a) the cost is 
25 to 40 p er cent. less than that of solid walls for the 
same service; (b) there is practically no foundation 
work, even on soil that would require piles or concrete 
piers to carry a. wall of mass concrete; (c) there is greater 
speed of erection , and the wall can go into service at 
once instead of having t o be left while waiting for the 
concrete to set and harden ; and the construction can be 
done by common or unskilled labour, and without the 
use of extensive special equipment. Ample drainage 
is provided for t he gronnd or embankment. In case 
of alterations, the wall is easily taken down and the 
material r e-used or salvaged. I t has advantages in 
busy goods yards or termini, where waiting for poured 
concrete to harden would be highly inconvenient. 
It can also be used beneficially where very small 
amounts are required. As to actual cost, estimates 
for both types of construction were made in connec­
tion with the crib wall shown in F ig . l. The mass 
concrete walls were estimated at £25,660, while the 
actual cost of the crib construction was £15,860, or a. 
saving of 38 per cen t. 

The Trans-Saharan Railway. 

TB:ERE is so much controversy abou t the commercial 
value, and even the feasibility, of the proposed Tra.ns­
Saha.ra.n R ailway that the committee which h as been 
advocating this scheme for years past has issued a 
summary of the report prepared by Monsieur Ma.itre­
D evallon , director of t he Organi.sme d'Etwles du 
Tran8saharien. Towards the end of last year a corn-

• 
mission of experts appointed by the Government 
spent three months surveying the projected rou tes 
across the Sahara, and its report was favourable to 
the immediate construction of the line, bu t the 
Government has so far done nothing, and adverse 
criticisms have introduced an element of doubt 
into the problem which t he advocates of the scheme 
are do in~ their best t o remove. The report of Monsieur 
Mait re-Devallon deals with all the technical and 
commercial aspects of the scheme, though obviously 
a good deal is based upon supposition. 

In the first p lace, there can be no question of lay ing 
the track through a. desert of sand hills where there 
is no r ain and no means of consolidating cuttings, nor 
should it skirt mountains where violent storms are 
followed by cascades down the sides that sweep every­
thing away. On the p lains it is believed that there is 
no rain for year s t ogether, though the existence of dry 
courses shows that the poasibility of the track being 
disturbed by extremely rare, though hoa.vy, rainfalls 
must be taken into account. The fear that the occa­
sional violent sand storms may obliterate the track 
is held to be justified to a. certain extent, but the 
promoters claim that they have some experience to 
go by on the desert sections of the lines from Oran 
and Constantine, where the track is slightly raised , 
and is never covered with sand, while even between 
Biskra and Touggourt, where the railway runs occa-

T HE ENG I N E ER 

sionally in wide shallow cuttings, there is no diffi­
culty in keeping the line clear. Sand, it is said, is 
far less troublesome than snow. 

Water supply has not been a p rominent factor in 
the selection of routes, now that oil-electric locomo­
tives can be employed, and water for passengers and 
for the few stations can be carried, if necessary, by 
rail, thereby avoiding longer and more costly routes 
where water can be found. On the Biskra-Touggourt 
line there is no ballast, the t rack being la id on a clay 
that hardens under t he sleepers, and while these 
conditions probably exist over a par t of the Trans­
Saharan route, it is hardly l ikely that ballast can be 
dispensed with, so that, to be on the safe side, pro­
vision will be made for ballast over the entire line in 
the proportion of 1 · 4 cubic metre per lineal metre. 
It is believed that all the ballast will be found in t.he 
desert, as the line for more than three-quarters of the 
distance will pass over flat territory with an abun­
dance of loose stones and boulders. 

The first survey for a t rans-Saharan railway was 
made in 1913 by Monsieur Maitre-Devallon and 
Captain Nie~er, when they were required to map out 
a route between North Africa and :French West Africa, 
with due regard to the international importance o f 
the proposed railway ; that is to say, the possibility 
of its linking up all the African railway systems, even 
to the Cape. It was then made quite clear that the 
Atlas Mountains a llowed of only a. few passes for a. 
railway, and that French West Africa. could only be 
reached by flat country to_B ourem and Gao on t he 
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desert, and being half way between the Mediterranean 
and the Niger it is of considerable importance in the 
organisation of railway a nd motor car traffic. Through 
the flat Ta nezrouft the ground is mostly stony, and 
for more than 300 miles the line will be stra ight, 
except where it curves slightly now and then to avoid 
sand hills. Sou t h of the Ta.nezrouft the route enters 
the Sudan, where the country gradually changes 
to green , undulating territory , with frequent sources of 
water supply, and at In-Tassit the railway reaches 
the point where the other schemes converge and 
becomes par t of the Sudan ra ilway system along the 
valley of the Niger. 

The western r oute appears to have been definitely 
a dopted, at least in principle, and it h as been accepted 
by Algiers, which had previously favoured the central 
scheme. I t is claimed, on behalf of the western 
route, tha t it is shorter than the others and more 
economical and more convenien t for Mediterranean 
ports. The line from In-Tassit to Philippeville, by 
way of the existing Biskra-Touggourt railway, would 
have a length of 1747 m iles; the central route between 
In-Tassit and Algiers, 1645 miles; and the western 
route between In-Tassit a nd Nemours, to the west 
of Ora.n, 1409 mi les. The estimated cost of construc­
tion is 4055 million francs for the eastern r ailway, 
4185 million francs for the cen tral, and 3180 million 
francs for the western railway. These figures can 
obviously only be taken for compar ison, as the repor t 
leaves open to further investigation a great deal that 
may modify considerably the estimates. Moreover, 
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Niger. Between them there are immense regions of 
sand hills through which a. railway cannot be con­
structed. Subsequent surveys were undertaken to 
define rou tes that would avoid these obstacles, and 
several official missions were sent ou t in 1928 and 
1929 to investigate possible routes in the eastern 
section from B iskra, in the centre from Affreville, 
on the Algiers-Oran line, and in the west from Oran 
and passing through M-<>rocco. Monsieur Maitre· 
Devallon excludes the proposed central and eastern 
routes on the ground that the crossing of the Atlas 
Mountains offers too many difficulties, involving 
cu ttings and bridges and viaducts that would neces­
sitate considerable labour, and t he enterprise would 
be far too costly and would delay the construction of 
the railway for several years. Therefore, the 
Organi8me d'Etwles du TraMsaharien has adopted 
the western route from Ora.n, where there already 
exists a railway to Bou Arfa., which will constitu te 
the first section of the proposed line. From B ou 
Arfa, the railway will t raverse vast plains with a.n 
almost continuous down gradient to Cen tral Sahara. 
The only obstacle towards Colomb-Bechar is a gorge, 
40 m. deep, which will have to be crossed by a viaduct 
350 m. long. The route continues through flat country 
to the oasis of Ouga.rta, and then a long a n arrow 
valley between small mountain ranges, and finally 
over higher ground which will have to be negotiated 
by cuttings. After this, the route is flat as far as the 
bed of the Saoura, which runs on an average only 
once in three years. The Souara. will be crossed by a 
bridge, 1!)0 m. long. So far there are oases that 
can be connected up with t he railway by roads. The 
route offers no difficulty to Adra.r, which is the centre 
of a district with a. population of 20,000, and there 
the station will be one of the most important on the 
line. The existing motor car route is then followed by 
a continuous down gradient to R eggan. This is the 
last oasis on the border of an absolutely waterless 

they represen t only a. part of the t otal expenditure, 
in view of the necessity of replacing some of the metre­
gauge lines in North Africa.. 

Owing to t he refusal o f the West African Govern­
ment to authorise t he employment of black labour in 
the Sahara., where the climate is unsuitable for it, the 
railway would have to be constructed from the 
nor thern end with Arab labour from the south of 
Morocco, and work could only be carried on for about 
200 days during the year-that is to say, nothing 
could be done during the summer months. It is 
estimated that under these conditions t he western 
railway would be completed in eigh t years, while the 
cen t ral railway could be not built in less than ten 
years, and the eastern line in less than fifteen years, 
mainly on a.ccount of the difficulty of p rocuring labour 
for the two latter r ou tes. 

The method proposed for laying the line in the 
desert is to send forward a. technical s taff with motor 
cars and wireless emitter to stake out the line, followed 
immediately by a gang of men to prepare a motor 
r oad alongside the track. Then would come a gang 
to lay out the track and make temporary embank­
ments wher e necessary-particularly where dry river 
beds have to be crossed- which will be repla.ced by 
permanent constructions when the line is so far 
a dvanced that the necessary material ca.n be brought 
by rail. This gang will be followed by another to 
r iddle and prepare the ballast and level the t.rack. 
Another gang will lay t he ballast and lengths of rails 
and sleepers with machines a lread y employed else­
where for the purpose. Finally, a. gang will follow by 
rail to complete the work begun by the first gang, and 
will build stations and arrange for the water supply. 
It is el..-pected to construct the line at the rate of a 
mile a day with rather less than 1000 men. While the 
Trans-Sa.ha.ran R a ilway is being constructed, railway 
work will be carried on in the Sudan to complete the 
system, and negotiations are to be entered into with 
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the British and Belgian Governments for extensions 
to the Gold Coast and Katanga. The idea is to 
develop the ra ilway into a trans-African line from 
Oran to the Cape. 

The r eport deals fully with the commercial p ossi­
bilities of the railway, based u pon the economic 
develop ment of t he \Vest and Equatorial African 
colonies, with the aid of new traffic facilities, and 
while the figures g iven are impos ing, they would b e 
less favourable if limited to the traffic actually avail­
able and the probable normal rate of increase in the 
future. It is c laimed that the cost of carrying goods 
by rail will n ot be higher t han shipping freights, and 
that they will be carried more quickly. Generally, 
time is not an important factor in the transport of 
colonial p roduce, while for passengers there a.re few 
who would ventw·e to cross t h e Sahara. during the 
four or five summer months. The competition of 
motor cars is disposed of by the logical conclusion 
that the roads across the desert can n ever be more than 
t racks that are l iable t o deterioration, and that 
consequently such vehicles cannot be depended upon 
to carry heavy loads. Nevertheless, the report states 
t hat motor car traffic will develop with t h e railway. 

The Radio Research Board. 

THE report of the Radio Research Board for the period 
ending December 31st, l!l30, wa~ issued last Monday, 
and in order that we might see the experimental work 
now in actual progress we "vere invited to inspect the 
laboratories at Slough and Teddington on Friday last 
week. For the most part the work at Slough is carried 
out in small huts on an extensive site remote from any 
source of interference, whilst that at Teddington is done 
in a. hut and other buildings associated with the National 
P hysical Laboratory. Since the Board was established, 
apparatus and methods capable of yielding reliable and 
consistent results have been worked out for the study of 
the fundamental problems connected with t he propaga­
t ion of waves, the nature and origin of atmospherics, and 
radio direction finding. Marked p rogress has also been 
made in the improvement of methods for the measurement 
of electrical quantities at high frequency. 

Fundamental research forms an important part of the 
Board's work, a lthough in cer tain cases priority is given 
to experiments which may lead to results that may have 
immediate practical application. The solution of many 
problems presented to the Board is of interest to one or 
more Government Departments or branches of the wireless 
industry. By its terms of reference, items of this nature 
can be included in the Board's programme of research 
where adequate provision is not otherwise available. 
Financial arrangements have been made for more in t imate 
collaboration between the P ost Office and the Department 
of Scientific and I ndustrial Research through the Radio 
Research Board, and under these arrangements the services 
of the Radio Research organisation will be made available 
to a. greater extent for ~;...-ploring new ideas and new 
principles in radio developments of special interest to the 
Post Office. When desired, moreover, the knowledge and 
experience of the Board's staff will be available for the 
assistance of the Post Office in solving practical difficulties 
and arrangements '~>Vill be made for the carrying ou t of any 
necessary experimental work to enable such assistance 
to be given. Careful consideration has recently been given 
to the question of speeding up the Board's investigations, 
a nd as a first step in this direction arrangements have been 
made to extend the scope of the observations on atmo­
spherics, carried out with the co-operation of the Meteoro­
logical Office at its station at Leucha.rs, Fifeshire, by 
equipping a small out-station at Leuchars to work in 
conjunction with the Radio Research Station at Slough 
on atmospherics and the propagation of waves. Close 
collaboration was maintained during 1930 with the Radio 
R esearch Boards appointed in Australia and New Zealand 
by their respective Governments, and arrangements have 
been made for the early exchange of information con­
cerning the results of work undertaken by t he three Boards. 

The Board's work is too extensive and too involved to 
be dealt with in detail here. Those who are interested in 
research of this nature should study the Report, which 
contains 90 pages of highly instructive matter. A few of 
the outstanding features of the work may, however, be 
mentioned. Special attention is being paid to the study 
of waves below 10 m., with a view to testing their communi­
cation properties. For the study of the ionisation of the 
atmosphere and its effects on the propagation of waves, 
extensive use has been made of the frequency change 
method developed by Professor Appleton. By means of 
a small continuous change of transmitter wave length, a. 
succession of maxima and minima. in terference between 
ground waves and waves deviated by the upper atmosphere 
are produced at the receiving station, and by using loop 
and antenna. receiving systems in several different ways, 
from a. comparison of. the inter~erence " fringe_" ~mpli­
t.udes, it has been posstble to estu1:1ate the rela.ttve mten­
sities of the ground and a.tmosphertc waves, as well as the 
angle of incidence of the latter at the ground . 

A comparison of the phase differences between the two 
sets of waves as deduced from the interference "fringes " 
recorded with different types of aerial systems has yielded 
information relating to the polarisation of downcoming 
waves. In all such investigations the number of " fringes}" 
produced by a. known wave length change has been found, 
even when the determination of that number was not 
t he primary object of the e;...-periment. In this way t~e 
equivalent path difference for the ground and atmosphenc 
wave tracks has been calculated, and from this the equi­
valent height of the ionised layer has been deduced . 
Whilst in the past it was though~ that there w~ only one 
ionised layer, investigations pomt to the eXlStence of 
three. The region of ionisation which normally reflects 
long waves and normally deflects broadcasting waves is 
known as the region E, whilst hypothetical reflecting layers 
above and below this region are known as the regions F 
and D respectively. A complete account of ~he experi-

mental work based on the frequency change method has 
been presented in three papers communicated to the R oyal 
Society by Professor Appleton. 

The first of these papers dealt with the evidence 
collected from the lengthy series of observations carried 
out on wave lengths of the order of 400 m. at the Peter­
borough radio research station, which has now been 
closed down, and served as an introduction to the two 
other papers, which dealt mainly with the simultaneous 
reception of downcoming waves at several receiving stations 
a nd with the use of shorter wave lengths. The equivalent 
path of the atmospheric waves is obtained in any one case 
by counting the number of interference maxima and 
minima.--number of fringes--obtained in any one fre­
quency change, dividing this number by the frequency 
change in cycles per second and multiplying t he result by 
the velocity of light, when the equivalent height of the 
layer may be deducted by simple triangulation. It has 
been observed that the fringe system frequently shows the 
presence of subsidiary " fringes " imposed on the main 
fringes, thus indicating the existence of atmospheric rays 
of greater equivalent path than the main fringes. 

At the present time a. considerable amount of work 
is being carried out on waves below 50 m. One of the 
most important matters in connection with t he H eavi.side 
layer, about which there is incomplete evidence, is that 
relating to the minimum 'vave length which is reflected 
or refracted by it, a. problem which is linked up with 
skip distance, with the problem of diffuse veraus specular 
reflection by the layers and with Str6mer's theory of long 
delay echoes. The frequency change method mentioned 
provides a means of obtaining information bearing on 
all t hese points. Results on short wave lengths are being 
steadily accumulated and have already produced evidence 
relating to the influence of magnetic storms on the ionised 
layer. I t has been found, for example, that on t he occasion 
of a magnetic storm the ionisation at the height of about 
120 kiloms. is frequently sufficient to reflect 50 m. waves 
which normaUy penetrate at vertical incidence to a. very 
much greater height, t hus indicating a. marked increase 
in ionisation from the not·mal value. The ultimate object 
of the present st.udios of the effect of the ionisation 
of the atmosphere on the propagation of waves has now 
definitely emerged as being the quantitative determination 
of the mean distribution of ionisation at different levels 
in the atmosphere, and experiments now in progress point 
to the possibility of realising this object. When reliable 
figures of the mean ionisation density at different heigh ts 
have been obtained, it will be possible to evaluate the 
mathematical formuloo representing the processes by which 
waves of various frequencies are propagated and to check 
the various theories of wave p ropagation. 

On behalf of the National Physical Laboratory work 
on the study of aerials has been continued and a. graphical 
method ha~ been developed for finding the magnitude 
and phase of the electrical field in the immediate neigh­
bourhood of an aerial with a known distribution of current. 
The phenomenon kno'vn as " aerial shadow " has also 
been investigated by mea~uring at different points the 
variation in signal strength, caused by the interposition 
of a receiving aerial between the local transmitter and the 
points at which the measurements were made. The 
method mentioned of calculating the electric field has been 
employed to furnish a. satisfactory theoretical explanation 
of the results obtained, and the investigation is likely t o 
be of value in the design of reflector systems of beam 
stations. 

In connection with direction-finding, the Board has 
done useful work in the way of modifying the Adcock 
system. I t is well known that the variable night error 
met with when using all types of closed loop direction­
finders are due to the action of the horizontally polarised 
component of downcoming waves. E xperiments with a. 
special Adcock aerial system employing four vertical 
dipoles and used with an ordinary radiogoniometer 
showed that the system was practically free from night 
error, and this result was attributable to the fact t hat 
by making a ll connections to the centre of the d ipoles 
the horizontal members of the system were arranged so 
that no E.M.F. was induced in the system by a horizontal 
electric force. The system, however, depended for its 
success on the suspension of the but contain ing the 
operator and apparatus at a height of about 20ft. above 
the ground, and in view of the inconvenience of this 
arrangement, the research work has been directed to the 
realisation of an Adcock direction-finder that can be 
operated in a. hut erected at ground level. An improved 
system of coupling the four receiving aerials to the central 
radiogoniometer by a series of high-frequency t rans­
formers has been developed. The system in its improved 
form wa~ described on April 2nd, 1930, in a paper read 
before the Wireless Section of the Institution of E lectrical 
Engineers by Mr. R. H. Barfield, who explained that 
balancing condensers are inserted in the earth _lead; to 
compensate for the lowering of the hut. A dtrectlOn­
finder for use on wave lengths between 10 m. and 5 m. 
is being developed for use in the study of ultra. short waves, 
and in this connection it has been necessary to extend the 
study of open wire screens employed to reduce antenna 
effect. A direct-reading, instantaneous direction-finder 
employing the cathode ray oscillograph is also in the 
course of development. 

Results obtained with the rotating loop beacon erected 
at Orfordness for use by ships have been analysed for the 
Board of Trade and have been published. In connection 
with this work an automatic recorder for use in checking 
bearings from a. rotating _beaco_n ~as been construc~d. 
R eports received from manners mdicated a. general destre 
to be able to receive bearings at distances at which night 
errors might arise with a. beacon employing an ordinary 
rotating frame, and an investigation was therefore begun 
to discover whether the Adcock aerial system could be used 
satisfactorily in the production of a rotating beacon. The 
Adcock beacon which was erected at the National Physical 
Laboratory was unfortunately destroyed by fire in June, 
1930, but sufficient observations bad been carrie~ out to 
indicate that the system could probably be applied to a 
beacon transmitter of commercial size. 

If space permitted much might be written about the 
Board's investigations on atmospherics. With the aid of 
the new cathode ray oscillograph developed by Baron 
Manfred von Ardenne it has been possible to photograph 
the wave forms of atmospherics previously observed 
visually, and it is satisfactory to note that so far t he general 

na ture of the forms recorded photographically is in agree­
ment with the results of previous visual observations. 
The network of simple pen-writing recorders situated at 
Slough, Lerwick, Aboukir and Bangalore, which were 
employed for obser vations on the main direction ~f 
arrival of atmospherics, wM maintained in operation until 
t he end of 1928. While the results with these instruments 
gave indications of an orderly progression of a single 
dominant source of atmospherics across the world under 
solar control, the very wide polar curve of t he instruments 
and the ambiguity of sense in the recorded bearings pre­
sented very great difficulties in the interpretation of the 
results. But a. recorder has now been designed in which 
the " resolving power" in respect of simultaneous streams 
of atmospherics a rriving from different directions is very 
greatly increased, and it is proposed when opportunity 
arises to proceed with the construction of these new 
recorders for issue to suitable observing sta t ions in this 
country and overseas. 

Simultaneous observations on individual atmospherics 
with the cathode ray direction finder have been con­
tinued, a nd whilst the results have shown frequent corre­
lations with meteorological data. in some cases no correla­
tion could be traced. Nevertheless, the results are con­
sidered to be sufficiently favourable to justify the extension 
of the period of observation and an improvement in the 
triangulation system for observing distant sources. The 
scheme of using Fultogra.ph picture transmissions for 
recording the range of atmospherics is yielding satisfactory 
result!i, and up to date they show broadly that a very great 
preponderance of atmospherics are received nearly simul­
taneously at all the observing stations scattered over the 
British Isles and Europe where the receiver sensitivity is 
sufficient to reveal them. 

At the National Physical Laboratory work on the deve­
lopment of radio frequency standa rds has been continued. 
Much research has been ca rried out on the use of tuning 
forks and quartz crystals for controlling freq uency. T wo 
tuning forks forming the National Physical Laboratory 
standard for radio frequency have been remounted in an 
enclosure in which constant pressure and temperature 
are maintained, and with continuity and constancy 
of the supply voltage to the forks a constancy of 
frequency at any instan t to one part in one million is 
contemplated. Experiments are also being made with a. 
quartz oscillator for a standard frequency of 1000 cycles per 
second as an independent alternative to the tuning fork. 
As the Schering high-frequency bridge now appears to be 
practically perfect, no further work on its development is 
proposed, but considerable attention has been paid during 
the past year to the improvement of methods of measur· 
ing currents at high frequencies. 

The Radio Research Board's Report is published at 2s. 
and is obtainable in London at H.M. Stationery Office, 
Ada.stral H ouse, Kingswa.y, W.C. 2. 

SIXTY YEARS AGO. 

I N our issue of November l Oth, 1871, there was an 
interesting leading article entitled " Celestial Engineer­
ing." There were, we remarked, very few intelligent 
individuals in this country who were not aware that the 
inhabitants of the Celestial Empire-otherwise China.-­
were an extremely ingenious and indust rious people. It 
was, we said, just as certain, however, that accurate 
information concerning the progress recen t ly made by 
t he Chinese in the arts and sciences was confined to a 
very few. We therefore proceeded to show that advices, 
which had recently come to our notice, showed that t he 
Chinese were determined that their nation should not be 
left behind in the great race for improvement. They had 
r ecently made great strides towards perfection in the 
construction of a ll the implements and munitions of 
warfare. At Shanghai, a large naval arsenal, known as 
t he" Kiangnan Naval Yard and Arsenal," in which many 
E uropeans were employed in directing and instructing 
Chinese artificers and engineering pupils, had been created. 
In that establishment the Government had , during t he 
two preceding years, built and successfully launched five 
gunboats--one with paddles and four with screws-having 
a gross mea~urement of 3500 tons and propelled by engines 
of 550 nominal collective horse-power . That alone, we 
commented, was " a great feat for a nation still looked upon 
as nearly barbarous by only too many in Europe " ; but 
it was by no means the whole of the Yard's activities. 
There was far advanced towards completion a. " fine 
screw frigate of 2700 tons burthen and 400 horse-power," 
while the keel of a similar vessel had been laid. These 
vessels were each to carry twenty-eight 40 lb. and t wo 
100 lb. guns, a ll of wrought iron, which were then in course 
of manufacture at the Arsenal, as were also the engines 
for driving the boats, several dredgers, and a. large dry 
dock. The manuiacture of Martini-H enry rifies was a lso 
being carried out on a. large scale under the guidance of 
a staff of officers sent out from our own Enfield Factory. 
. . . I n d iscussing the foregoing and other advances in 
the introduction of European manuiacturing methods into 
China, we made the following prophecy : " I t is quite 
possible that China. may yet play a very important part 
in the affairs of the world. Nothing stood so much in the 
way of her progress as the prejudices of the people. The 
wars which forced her to open some of her ports to the 
' barbarian ' E nglish conferred the greatest possible 
benefits upon her . Through t hese ports the nation 
acquired information that never could have been obtained 
under the old exclusive rule. The ingenious Chinese have 
not been slow to profit by this, and when we bear in mind 
the indomitable patience of the p eople, their intense 
thirst for learning, and the imitative skill which, as dis­
played by them, has almost passed into a proverb, it 
becomes difficult, if not impossible, to fix a. limit to the 
material progress which the nation may make within the 
next few years." 

Tae first section of the Bermuda Railways, described in 
our issue of September 25th a nd October 2nd, was opened 
for public traffic on Sunday, November 1st. I t is expected 
that the whole line will be completed by December. 

• 
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The Commercial Motor Transport 
Exhibition at Olympia. 

No. I . 

TBE Tenth International Commercial Motor Trans. 
port Exhibition, which opened at Olympia ye terday, 
Thursday, November 5th, and will remain open until 

aturday, November 14th, ha been arranged by the 
ociety o£ Motor Manufacturers and Tradet·s, Ltd. , and 

is one of the most complete and extensive exhibitions 
of its kind held during recen t years. Among the 
featw·es of particular interest to our readers we may 
mention the new and modified designs of chassis 
for heavy road vehicles which have followed as a 
direct re ult of the Ministry of T ransport's regulations 
with regard to the loading and limiting dimensions 
of such vehicle . Designers have sought to embody 
new features within the fi..xed limits for overall 
dimensions of length and width, ground clearance 
and height, particularly for single and double·deck 
omnibuses. Again, the Ministry of T t·ansport braking 
regulations have caused the introduction of new 
brake arrangements, and an effort has been made 
to reduce stresses on working parts withou t increasing 
weights by the better disposit ion of the materials 
employed, and the free u e of alloy steels and the 
lighter a lloys. 

Another feature of this year's Exhibition is the 
greatly increased number of heavy.oil compression· 
ignition engines, a type of motor which is rapidly 
taking a leading place in the development of the 
modern road transport vehicle. vVe are p leased 
to record a much larger numbet· of British-designed 
engineA, several of which mark a definite forward step. 

The evolution of the heavy road vehicle, both 
internal combustion and steam, has been greatly 
helped by the intensive research which has been done 
on the production of pneumatic t it·es for commercial 
vehicles, some of which are now designed to with­
stand very heavy loading. uch t ires appear this 
year on steam wagons and tractors and on nearly 
a ll the other road transport vehicles, while the recent 
" Micheline " vehicle in France, which utilises 
pneumatic tires for railway coaches, must not be 
overlooked a s a possible futu re development. Progress 
in tire design has been greatly helped by the experience 
gained with very high speed racing cars, which has, 
perh aps, affected the commercia l vehicle more t han 
any other type. Alongside this trend may be noted 
the recent p rogress made in moving track vehicles, 
which , in the past , have been mainly developed 
for military purposes, but will in the future certainly 
play their part in land transport, particularly in 
t hose countries in which good roads are not always 
available. 

The leading exhibits shown at Olympia are worthy 
in every sense of the h igh standard set by B ritish 
motor manufacturers, and it is hoped that the 
industry will benefit greatly by the Exhibition. In 
what fo llows we give a description of some of the 
p r incipal exhibits, which has been compiled from 
material p laced at our disposal by the various firms. 
As far as possible we confine ow·selves to exhibits 
which show the new developments in design above 
referred t o. 

J oHN I. TaonNYCROFT AND Co., LTD. 

Among the many exhibits staged by J ohn. I. 
Thornycroft and Co., Ltd., of London and Basing­
s toke, which include vans, lorries and omnibuses, 
is a new type of compression -ignition heavy-oil 
engine generally similar to t hat described and illus­
trated in our issue of October 23rd, but withou t a 
reversing gear. From these exhibits we have chosen 
for special description a newly designed chassis 
for double-decked passenger omnibuses, which we 
recently inspected at Basingstoke. The chassis 
has been built t o accommodate a covered double­
deck omnibus of standard design, carrying fifty to 
fifty-two passengers in addition to the driver and 
conductor, the gross load not exceeding 6 t ons 3 cwt., 
or 13,780 lb. I t has been designed to give the absolute 
minimum height of platform obtainable under presen t 
regulations, with a p roper margin for t ire wear, 
a nd the smallest diameter wheels. Advantage has 
been taken of new materia ls, such as the light 
mag nesi um alloys, and high-grade heat-treated 
a lloy s teels. 

The outstanding features are the front and back 
axles, which are shown in Figs. 2 and 3 opposite, 
and which, we are informed, are the subject of patent 
applications. A general view of the completed 
chassis is given in Fig. 9 on page 492. T he 
wheels are of the detachable disc pattern with 
Dunlop 36in. by Sin. pneumatic tires in front and 
twin 34in. by ?in. twin types at the rear . As will 
be seen from our illustrations, the side members of 
t.he frame are of deep section, the frame depth being 
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such that, while givin~ the height of body required 
in modern vehicles, there is an ample margin of safety 
from the underside of the frame to the ground. 
The tubular cross members are of large diameter 
and are so fixed as to give the requisite rigidity to 
the whole construction. The intermediate bearing 
of the propeller shaft is carried by a plate rross 
member, while the front cross member is of square 
tubular section and is placed conveniently for 
supJ,orting the engine. At the back of the chassis 
the drop extension is bolted on separately so that 
t he height can be varied in order to suit different 
entrances for double and single-deck omnibuses. 

The front axle, shown in Fig. 2 opposite, has been 
specia lly designed to meet the heavy horizontal 
forces as well a s vertical loads, which are imposed 
by modern systems of braking. Such an axle must 
resist large torsional stresses, and in the usual H 
section axle body any mere stiffening between 
the pivot pin and the spring anchorage adds weight 
without giving t he desired result. The new 
Thornyct·oft axle has a box section form of body 
running right thro<Jgh from steering pivot to steering 
pivot, and is built up of a lloy steel p ressings with 
ends of alloy steel stampi.ngs, the whole being elec­
trically welded together. The axle arms are of a more 
or less conventional design, with the bearings on each 
stub axle spaced as far as possible apart, in order 
to reduce the load on them when the vehicle is . 
cornermg. 

Front wheel brakes of the maximum possible 
capacity, having regard to the limitations of wheel 
rim size, are fitted. B y using a floating cam arrange· 
ment, practically all jamming pressure has been 
removed from the bearing, which supports the cam 
end of the shaft when t he brake is applied. The 
result of this, it is claimed, is to free the operating 

FIG. 1- SPRING ASSEMBLY A .ND DIFFERENTIAL 

shaft from t he heavy bearing pressures which would 
otherwise prevent the full power of t he operating 
mechanism from becoming effective on the brak e 
shoes. By the means employed, t he same pressure 
can be obtained on the brake shoes with considerably 
less torque applied to the brake cam shaft. These 
advantages have been obtained whilst still retaining 
the conventional form of internal caliper two-shoe 
b rake construction, which is familiar to, and there­
fore liked by, most operators. 

The rear axle, a section through which is given in 
F ig. 3, opposite, is a completely new unit designed 
throughout to make the best of t he limitations laid 
down by modern conditions. It is of the semi-floating 
type, as, owing to the high speed at which modern 
passenger vehicles t ravel and negotiate corners and 
bends, it is only by utilis ing the distance apart of 
the bearings on the live axles in a semi-floating axle 
that the bearings can , the makers claim, be made to 
stand up to modern conditions. In this design, the 
live axles are considerably larger than those fitted 
on any other similar vehicles and are hollow. Hence, 
they are about 50 per cent. s tronger than the older 
type axles, but no heavier. 

The worm shaft, shown to the right of Fig. 3, has 
also been treated in the same manner, and ma.de of 
large diameter and hollow, giving great rigidity. 

In conjunction with these hollow shafts the firm 
has adopted a new method of fixing the wheel hubs 
a nd driving flanges, which is shown to the left in 
Fig. 3. The ends of the shafts are turned parallel 
with a shoulder, thus making absolutely certain t hat 
driving couplings, &c., come up to the required point. 
The couplings are ground internally t o give the desired 
p ressur e when fitted on the shaft, and circular grooves 
are b roached inside them with corresponding semi­
circular grooves hobbed in the shaft. Accurate round 
keys, eight in number, are then fitted, and the couplings 
pressed on the shaft. This method of fixing has been 
running under extreme conditions in various positions 
in Thornycroft chassis for some years, both overseas 
and at home, and as a result of such tests it has now 
been made standard practice. One great advantage 
which is claimed for this system as against the con -
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ventional spline is that thero are no sharp concave 
corners. uch corners, as is ·well known, are a great 
source of weakness, both on account of high local 
stress and also from their liability to develop cracks 
in harden ing or heat t reatment. 

The weight on the live axlo is supported by lar~e 
diameter self-aligning double roiJer bearings. The 
brakes in the back axle are wide and particularly 
rigid in construction, and are so s upported that the 
brake cams can move freelv. 

~ 

The axle casing itself is of hollow rectangular 
section , which pos esses an advantage over the more 
usual circular section, in that it can be made stronger 
for a given vertical depth. In this way it has been 
possible to keep the vertical depth of the axle down 
to the absolute minimum so as to enable a lower 
floor line to be obtained in conjunction with great 
strength of axle body. 

The worm gear and differential are offset from the 
centre line, as is usual in the modern type of passenger 
chassis, but the design of this part incorporates 
everal improvements. The worm gear is mounted in 

such a manner that whilst the centres are small 
rigidity of construction has not been sacrificed. The 
wholo of the worm casing is a unit made of a high ­
quality light alloy, and is bolted into t he banjo axle 
casing. This particular construction enables the 
bearing caps, which, in the conventional design are 
separate units, to be combined in one piece so that 
they give each other mutual support and also makes 
it possible to have the whole of the worm casing, 
instead of the bottom cover only, made in a light alloy. 

A very large amount of oi l is carried in the worm 
casing, and a large cool ing effect is obtained owing 
to the construction. As previously mentioned, the 
worm shaft is hollow of la rge dia meter, and therefore 
very stiff. The worm wheel is also of massive section, 
as will be seen from our drawing. It is attached to a 
spherical differential casing, which form has been 
adopted on account of its great strength , the whole of 
the differential forming a particularly fine piece of 
design. 

The arrangement of springs is an in teresting feature . 
Although the worm drive has been offset in the axle, 
room has been found between the offset axle and the 
wheels for a spring of greater width than has hitherto 
been found possible, whi le leaving a proper clearance 
between the tires and the spring. The springs 
are made up of leaves 4in. wide instead of the 
usual maximum of 3-!in. In order to enable 
this width to be fitted a change in construction 
was found necessary. T he normal spring anchorage 
consists of four large diameter bolts of sufficient 
power to both anchor the springs and to resist the 
added s tress caused by the spring t ension in the area 
between the bolts. In order to take care of the stress 
set up by the flexing of the spring during movement 
on the road the spring is cramped up in a detachable 
s tamped alloy s teel spring box, the box itself being 
held to the axle by four aiJoy steel bolts. These bolt!:> 
are therefore not called upon to sustain the large stress 
variations, which are incidental to ordinary spring 
bolts, and can also be so arranged as to take up con­
siderably less room than bolts as fitted in the normal 
design. Tbis is clearly shown in Fig. 2 and Fig. 1. 
the latter view clearly indicating the arrangemen t of 
the spring box alongside the differential casing and 
the locking p lates for the bolts. Another novel 
feature we noted was the spring ends. The top leaf 
and the third leaf are carried over and under the 
eye of t he suspension, which is incorporated in the 
second leaf, the two ends being connected by a clip, 
a form of construction g iv ing added support to the 
spring. The leaf locating lugs and the wedge piece in 
the spring box are shown on the drawing of the spring 
assembly in Fig. 2. A useful provision in the chassis 
is the concen tration of t he grease gun connections 
to all p art s at two points at either side of the chassis, 
which are brought out to the full chassis width and 
are covered with a rotating brass plate. 

pace will only enable u to deal quite briefly with 
the propelling drive and t he engine. The transmission 
shaft is furnished with a flexible coupling of a new 
type with two discs of flexible material on either side 
of the driving and driven spider. T his coupling is 
p laced next the gear -box, and in this position it gives 
very smooth running. The after portion of the p ro­
peller shaft is carried by two universal joints enclosed 
in metal covers. 

The gear-box and change speed gear is of the 
straightforward type, with very large diameter shafts 
and bearings, and gear changing is quite a simple and 
l ight operation. The following gear ratios have been 
adopted :- Fourth, 1 : 1 ; third, 1· 52 : 1 ; second, 
2 · 40 : 1 ; first, 4 · 48 : 1 ; and reverse, 5 · 48 : 1. The 
clutch also is new in design and is furnished with 
easy lubrication. In F ig. 4 opposite we show two 
sectional views of the engine, which is the outcome of 
research work at Basingstoke, carried out with a view 
to evolving a t rouble-free motor, with simple main­
tenance requirements. I t is of the six-cylinder 
overhead valve pattern, with a bore of 4iin., or 
111 mm., and a stroke of 5tin., or 133 mm. I t has a 
designed outpu t of 85 to 98 horse-power and a 
Treasury rating of 45 · 9 horse-power, the cubic capa­
city being 474 cubic inches, or 7759 c.c. The overhead 
valve arangement gives ease for valve grinding ot· 
decarbonisation, and a spare head with ground-in 
valves can be fitted without having to adjust the 
timing mechanism. All the auxiliary units which 



Nov. 6, 1931 THE ENGINEER 

THORNYCRO F T OMNIBU C HA SS I S - AXLES 

END VIEW OF WHEEl 

• • • • • • . ' . ' . ' 
' I .. . ' . 
• • • • • • 
I ! t 

' . 

SECTION THROUGH 
CAM CENTRE 

"TMC [HOINC.Cit11 

8 Round 
KtiJI 

- Approx 

MogMto Gild 
PumpCrou 

Bhojt 

To $tortmg 
HGIIdlt 

Ecctntrtc 
Fon 

Cho/n Or/ut Ttn11ion 
PuiiiiJ 

• 

--

Br<>ht C12m 

....... 
f"':. -' 
I \ 

~ • , 

CJ ("""' ~ 

\ 

OjfSidt 

WhHI 

Front 

SECTION THROUGH FRONT BRAKE 

Spring Gild Clfp 

,,..,., 

SECTION THROUGH 
FRONT AXLE BODY 

FIG. 2 - DETAILS OF FRONT AXLE • 

I ' I 

$phlrico/ Difftrt ntitJI 
CtJeing 

With 38x9·oo•eolloon T1Jru I 
Ground 1 Cl.orance 7 3ti Undtr Pot 

!- - - Spring Ctnlttl 461- - - - - --

-- .!... - - Traclt 70/t/ _I _ __ __ _ 
~ .... 
I 

-----·----L ------·- --SECTION T HROUGH REAR AXLE AND DIFFERENTIAL DRIVE 

FIG . 3 - DETA ILB OF BACK A X LE 

lt--11-._ Tubular 
1--0 ---1 1---1 Tappet Rods 

F IG . 4 - SIX - CYLINDER PETROL ENGINE 

487 

AND ENGINE 

• 

SECTION THROUGH BRAKE DRUM 

m.cltonitm 

VIEW LOOKING ON NEAR SIDE WHE£L 

SWAIN Se 

OF BRAKE DRUM 

CROSS SECTION THROUGH WORM GEAR 



, 

• 

488 

require attention are attached to the near side of the 
engine, leaving the off side clear for a. passenger 
chassis of the forward control type. The water pump 
and the magneto are driven by an accessible front 
cross sh.aft, while the lubricating oil pump is worked 
by geanng from the cam shaft. The fan is belt driven 
with adjustable centres for belt tensioning. 

. ~ .specia l. fea.ture o~ the crank case is its great 
rtgtdtty, wh1eh 1s obtamed by a series of t ransverse 
Rtiffening bars, shown in our drawing. The oil is 
passed through two dirt collecting devices, including a 
magneto filter , and is also cooled in circuit, thereby 
nUowing a fairly thin oil to be used, with easier 
starting in cold weather. The mdiator 1s of a new type 
of quite pleasing appearance, and it is supported on 
rubber buffers attached to the front cross member. 
~ floating dashboard with a full complement of 
mstrurnents and lighting controls is provided, the 
connection between the floating dashboard and the 
radiator being made by a neat rubber flap. The petrol 
ta.nk is attached to the chassis on the near side of the 
frame, the petrol being supplied to the engine by 
means of an auto-vac attachment mounted on the 
near side of the body. 

L EYLAND MoToRs, LTD. 

A wide range of passenger-cat·rying and goods 
vehicles is shown on the stand of Leyland Motors, 
Ltd., of Leyland, Lancashire. We illustrate in Fig. 10 
on page 492 the new "Cub " goods chassis. In addi­
t ion to the newly designed vehicle, which in cor­
porates all the latest designs, important modifications 
have been made to other passenger-carrying vehicles. 
The new frame fitted to these machines is designed 
to permit the use of 9 · Oin. low-pressure tu·es 
well within the legal width limit of 7ft. 6in. Several 
additional improvements have also been made to 
the suspension system. The front springs are now 
set so as to give greater castor action, while the p late 
stress has been reduced by the anchoring of the spring 
at it s front end and its shackling at the rear; the appli­
cation of the brakes now places the spring in tension. 
and so avoids the tendency of the spring t o buckle. 
Another feature is the method of securing the springs 
to the axle. A side plate fixing, which provides a 
very much sturdier construction than the better­
known top plate and bolt fixing, has been adopted and 
its construction is designed to a llow the necessary 
freedom of plate movement of the springs. The 
mounting of t he brake drums is such that they can be 
removed so as to permit inspection or relining of the 
shoes with the hubs in position. In view of the 
increased permissible laden weights for double-deck 
vehicles, a full -floating worm-driven axle has now been 
substituted for the semi-floating type which was pre­
viously used. 

Three further types of chassis have now been added 
to t he " Cub " goods model range, the first a side type 
control chassis and two others six-wheel designs, 
with a gross load capacity of 4 tons The heavier 
vehicles are represented by a range of chassis embrac­
ing 4, 6, 7·h and 9!-ton models, with the largest vehicle 
a bonneted model known as the " Rhino," with its 
front axle set back behind the engine. The driving 
axle is of the double-reduction bevel gear type, the 
gearing of which is very similar to that used on the 
" Bull " model. I t has a maximum gross load capa-
city of 12 tons I 0 cwt. · 

The company has for some time past interested 
itself in the design of heavy oil engines, and now has 
in experimental production two new models of 
8-litre and 10-litre size. Although both engines have 
been designed primar ily for goods work, the 8-litre 
engine is, it is claimed, suitable for use in the firm's 
passenger vehicles, and it is strictly interchangeable 
in t he chassis '\vith the firm's standard petrol engine. 
Both engines are of the compression-ignition type, 
with airless injection. The 8-litre engine design is 
based on that of the petrol engine and embodies many 
of its more successful features, with necessary parts 
considerably strengthened. It has a bore and stroke 
of 4f in. and 5!in. and is designed to develop 90 B.H.P. 
at 2000 r.p.m. 

The larger engine, the 10-litre model, has a bore 
and stroke of 4iin. and 6in. respectively. I t is designed 
to develop 110 B .H .P . at 2000 r.p.m. , and is an over­
head valve engine with the valves operated by push­
rods, and arranged on the offside of the engine. Both 
of the n ew engines are governed at a maximum speed 
of 2000 r.p.m., and they are designed with an ample 
capacity so as to avoid the possibility of overloading 
or the necessity for overspeeding, conditions which, 
the makers assert, have a very marked and detri­
mental effect on the maintenance costs and fuel 
economy of an oil-engined vehicle. 

THE AssociATED EQUIPMENT C oMPANY, L TD. 

A feature of the exhibits of the Associated Equip­
ment Company, · Ltd., of Windmill-lane, Southall, 
Middlesex, is the wide range of both goods and 
passenger -carrying vehicles. These include two new 
goods models, the " Matador " and the " Mandator," 
which a1·e displayed for the first time. They embody 
a ll the improvements which are now incorporated in 
the most recently produced models as regards engine 
and gear-box and both front and rear axle design. 
The first unit is equipped with a four-cylinder A.E.C. 
80 B.H.P., 2400 r.p.m. engine, and the second with 
a. 120 B .H .P. engine running at the same speed. The 
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firm is also showing all types of vehicles which have 
been introduced during the last two years, including 
the high-duty " Mammoth Major," 120 B.H.P. , 
12-ton lorry. 

The passenger-carrying vehicles shown at Olympia 
include the well-known " R egent " double-deck omni­
bus chassis with a 110 mm. bore engine having a new 
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increased stability with a frame width of only 5ft. 
The three servo-motor operated brakes give a total 
braking area of 87 5 square inches, which is dis­
tributed over twenty brake shoes, while a special 
arrangement of the spring torque blade allows the 
rear axles to move freely while eliminating any extreme 
angles on the int ermediate propeller shaft couplings 
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FIG . 5 - HEAD OF HIGH · SPEED HEAVY· OIL ENGINE- A .E . C •• RICARDO 

type of power head designed to give an output of 
120 B.H.P. This vehicle carries a body constructed 
by t he Brush Electrical E ngineering Company, Ltd., 
of Loughborough. Two other models to be seen 
on the stand are a " Regal " single-deck 32-seater 
omnibus and a 32-seater coach. The exhibit which 
we have chosen for illustration is, however, the 
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FIG. 6 - TEST CURVES 

" R enown " six-wheel, 60 to 65-seater, double-deck 
omnibus chassis, a view of which is reproduced in 
Fig. ll on page 492; while Fig. 7 shows the back 
axle arrangement of this model. The company has 
constructed no less than 500 omnibuses of t his type 
for the fleet of the London General Omnibus Company, 
Ltd. 

Special points of the chassis are the use of single 
spr ings on eit.her side, and single-tired whet:~ls giving 

On the very long wheel base of this particular type of 
chassis, it is possible to fit a 72-seater body, and yet. 
to keep within the legal weight limit of 12 tons. 

One of the great attractions of the A.E.C. stand 
will undoubtedly be the new A.E.C. heavy-oil com­
pression ignition engine, with an A.E.C.-Ricardo 
cylinder head, a section through which is reproduced 
in Fig. 5. It may be recalled that in our issue of 
November 7th last we described and illustrated the 
95 B.H .P. high-speed oil engine built by the A.E.C. 
with an " Acro " auxiliary combustion chamber. The 
new engine, which has been, however, developed by 
the joint experimental work of the company's research 
engineer and Mr. H . R . Ricardo, is now designed to 
develop 130 B.H .P . a nd to run at speeds up to 3000 
r.p.m. As the curves in Fig. 6 indicate, the engine 
will develop a B.M.E.P. of over lOO lb. per squa.re inch 
over a speed range from 500 to 1500 r.p.m., and its 
performance ca-n now be directly compa'red with that 
of t he present-day petrol engine. In view of the 
restrictions in weight introduced by the Road Traffic 
Act, it is of interest to record that the new engine, 
complete with its fly-wheel and all accessories, includ­
ing two generators and a starting motor, weighing 
together over 200 lb., only weighs 1414 lb. , or it has 
a net weight of 1214 lb. 

As our drawing indicates, the new cylinder head is 
arranged to contain. a spherical combustion chamber, 
which is connected to the cylinder barrel by means of 
a tangential conical passage arranged. As much as 
possible of the compression volume is contained in 
this sphere, only the necessary mechanical clearance 
being left between the top of the piston and the tmder­
face of the cylinder head when the piston is at the 
upper end of its stroke. 

The injector, which is of the Bosch standa.rd 
pattern, with a B osch fuel pu mp, is so placed that the 
fuel is sprayed into the spherical chamber, the injector 
itself being placed at a slight angle to the vertical ; 
there is also an electric heating plug for starting. 

The idea of the design is to produce an orderly 
swirl of the air in the combustion chamber. The air, 
on being forced from the cylinder through the tan­
gential passage into the combustion chamber, takes 
up a rotary action within the sphere, and thus 
flows at a rapid rate past. the injector nozzle dming 
the period of injection. This brings a continual 
supply of fresh air to each particle of fuel as it enter::; 
the combustion chamber . As a result of this action, 
a high percentage of the air is u tilised, and the com­
bustion is complete. A very clear exhaust is obtained, 
even when developing mean effective pressures of 
over lOO lb. p er square inch. 

The upper group test curves reproduced in Fig. 6 
shows the remarkably good performance of the new 
engine over a wide range of speeds with a clear exhaust. 
The high B.M.E.P. range from nearly l 03lb. down to 
85 lb. p er square inch over a special range of about 
1000 r .p.m. up to 2400 r.p.m. is noteworthy, while 
the three fuel consumption curves at speeds of 1000, 
1500, and 2200 r.p.m. respectively, reproduced in the 



• 

Nov. 6, 1931 

lower part of our drawing, show u. p t·act..ically constant. 
fuel consumption over a range of B.M.E.P . extending 
ft·om 60 lb. to l OO lb. per square inch. 

The out.Htanding featmo of t.ho engine is the fuel 
economy obttl.inod. The consumpt.ions of oi l in actual 
service taken from some sixty vehicles fitted with 
high-Hpocd oil engines, now showld from 75 to 95 per 
cent. impt·ovement ovor those obtained with similar 
vohiC'Ies nmning under the same conditions, but using 
petrol. In ton-miles per gallon, figures of over 170 
have boon achieved, whils t instances of over 150 
ton-miles per gallon tls an average over a distance of 
J 0,1100 milcH have boen on cot·tain occasions recorded. 

'l'he now oil engine is also shown incorporated in 
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Tho ,h·awing :Fig. S, above referred to, shows the 
Hardy four-wheel drive four-cyl inder model which 
has a designed carry ing capttCity of 4 tons. A four­
oylinclor A.E.C. engine is fitted with t\ unit type gear­
box which, together wit.h Lhe reducing gear -box, 
increases the total number of speeds to eight forward 
and t.wo reverse. Both the front and the rear axles 
are worm driven, bu t the dl'ivo t o the front axle only 
comes into operation when the reducing gear is 
engaged, and then automatically, so that on the fout· 
low gear ratios the vehicle is fou r-wheel driven. At 
2000 r.p.m. the road speeds range from 26· 4 m.p.h. 
to 3·2 m.p.h., the cotTosponding overall gear ratioR 
being 8 · 25 : 1 and 67 · 3 : 1. • ingle 36in. by Sin. tireA 

FIG. 7 - SIX • WHEEL CHASSIS REAR AXLES- A . E . C . 

tlu' " R c HO\\ n " six-wheel ptt>~>~Cn,l(e•· <.: httli!-li~, und a s 
tl ~">Cpnru tc unit on the " ){nmmoth Major " float 
lon·v . 

• 

HAllDY )!OTOltS, LTD. 

A now B•·iti!:!h invention which will be of interest to 
ull U'ICJ'li of heavy moto•· transpot't is exhibited on t he 
sLun<l of Hardy Motors, Ltd., which firm is allied to the 
Associated E(!uipment Company, L td., of Southall, 
whose exh ibits we have just described. It is known as 
tho H at·d y pn.tented auxiliary front wheel drive and 
is incorporated in a ll vehicles made by that com­
pany. 

The object o£ the invention iH to ~otive additional 
tract ivo effort and power to a lorry and so enable it 
to negotiate soft ground und bad t·oacls when neces­
sary, or to climb steep hills with heavy loads. It. 

(" ~ 

a•·o fitted on the fl'onL "hoell'! tlnd l\\ in tires of the 
same size are used on the rear "heeiH. The tractive 
effor t of the machine is 6200 lb. 

Another exhibit is the Hanly Hix-wheel drive tntclo•· 
with a 124 B.H.P. A.E.C. ongi no and a tractive 
effot·t of a little over 17,000 lb. 

On page 492 , Fig. 12, we illustrate the company's 
laLest model six-wheol dt·ive chassis designed to cany 
S tons either on normal l'Oads Ot' across countt-y. lL is 
a lso intended to haul a tra il et· and is fitted with 
the la testtypeA.E.C. high-speccl six-cylinder 130 H .P. 
oil engine. A main gear-box of the unit type 
with a s ingle-plate clutch is provided, and the drive 
is taken by a short p t·opeller· shaft. to a. two-Apeed 
auxiliat-y gear-box which it; so designed that on the 
direct drive only t he rear bogie is driven , while, when 
the low rango of gears is engaged, the fron t wheel drive 
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Letters to t he Editor. 
( We do 1t0t hol4 our~elvef rupoMiblo for the opi1liOII>8 of CJur 

corrupondcnt1.) 

TH E ::iTANDARD OF WAGE·. 

l:irB,- A valuable suggestion is contained in the letter 
whi<'h you print from Mr. R. Gaudin (October 30th), 
that our commercial and financial problem.s ought to 
be studied in the methodic·al manner in which an engineet· 
Ktudics an engineering problem. Neglect of this preca.utiou 
is everywhere conspicuouH. 

A leading example of the pltuming of a country's fuLut·o 
it~ to bo soon in the Nile Vnlloy. A aet·ies of inigation 
proposals have shown ua t.haL hydraulic engineers can 
tLllow for political considerations, t·educing them to n 
variable not more inconstant than the weather, and <· fln 
also make good their claim to the immediate and close 
attention of politicians. 

Is the Nile too simple to present an analogy ? I doubt. 
it. Our commerce follows, metaphorically, four main 
streams, \vith interactions between the second and third, 
but, to a large extent, separate-agriculture, shipping, 
minerals, and textiles. 

Fifty years ago wo had an inherited prejudice againHt 
interference with trade by governments. It was recognised 
that unfettered competition inflicts groat hardshipH, 
yet, it was believed that competition promotes efficiency. 
Phrases introduced by Charles Darwin about " tho 
Htrugglo for existence" and " the sur vival of the fitLe11L" 
and " the extinction of the less improved " were accepted 
as applicable, by analogy, to commerce. (Egypt was then 
in the" basin irrigation" stage, and in a sad mess at that.) 

' inco the European War, our experiences of Government 
interference havo done nothing to creato confidence. 
We have an immell8e capacity for production, coupled 
with an immense fai lure to distribute either labom· Ot' 

the pt·oducts of labour whore Lhoy arc wanted. What aro 
the best instruments hitltorto invented for moving thoi!C 
things of a few simple kinds which are wanted in large 
quantities ? Tho answer is ovidentr-ships and railway 
trucks. Our successive Oovornmonts have wilfully 
penalised the owners and users of ships and railways, 
and havo poured out money liko water for constructing 
motor tracks which can only distribute luxuries, and 
c·annot carry the 'voights and quantities of materials and 
('Ommodities required for common use. 

Again, what aro the most important of our industries 1 
Since '"e live on an island , food production and shipping. 
Now, more than a mi llion new dwelling-houses have been 
built in England since the European War, partly or wholly 
t\t Government expense, and hardly ono of those houses 
is so situated that it could bo used by any farm worker, 
or any watereide \VOrker. 

The recital of such Government follies could be amplified 
indefinitely. Looked at from tho reverse side, they are, 
in a way, hopeful, since th<'y show how great o.ro the 
improvements which can be introduced so soon as men with 
t.ho training and habit of mind of practical engineerts 

. . . 1-

- -

-;:---- \ -

(( liJ ~ &t: __ ..lr!-: ~ ·-·- ool 

~ ~.§- \ \ .,.. '-! JiJ J.. I := p 
~ ~ 

.. 
jjf 

Jfi~~ 
.. 

'1.1 T@) 
IT"' j -\ \J r- lr.t-. I-

1'-
. - ...... \ - - - • -

~~ 
/ ' 

0 0 c he- ~ ~ - 1-

~ ~-- -lr .. .. I - ·I 
~ ~ I.JI. ..... ..... >- -~ r- -'· ... ~ " rn~ m ~ { ~ -: -- + 

I 
I 
I I ; '-· ·- I -- v A- ' 

, .. ···- ..l ' - I 

~J 
J j .\ ; / : ,. 

~ ~ \ 
4 Speed 

Rear Axle Or/ut 01ar8ox 
. . -

_f,~ 

! - - - 1-

• THt [-.c;!tr.ll•'' I. ~ 
® 

FIG. I - CHASSIS WITH AUXILIARY FRONT- WHEEL DRIVE- HARDY 

con~i~tH of a combination of extrtt low ,I(Oars with an come~ into operation. '!'he •·eur bogie, which i!i worm 
oll-whocl drive. In actual pmctice it is not used when {}t·iven, is newly designed and it ia mounte<l on two 
driving ove•· good roads at h igh speed, because then Hprings only. The front uxle, which is a lso worm 
tllovehicleoperatesasastandttrdA.E.C. chttssis. When, driven, is built up of a solid forged casing, with worm­
llowevel', bacl roads or steep hills a re encountered tho driven differential assembly, generally similat· t o that 
driver engages an extra low gear ratio which auto- on the rear axles, the dl'ivo being taken to Lhe front 
ma.tically engages tbe drive to the front wheels and wheels through universally jointed shafts. The two 
makes them power driven. All driving stresses are dis- ranges of gears p rovide eight forward speeds, with 
tribute<l ov<?r both axles, which greatly reduces the overall ratios varying from S· 25 to 1 to 67 · 3 to I , and 
strain on the chassis, and soft ground and bad obstacles road speeds at 2000 r.p.m. from 2S · 4 t o 3 · 5 m.p.h. 
are easily negotiated . Tho arrangement of the drive is The driver's position is a longside the engine, and tho 
illustrat<'d in Fig. 8. The value of such a principle body space is 19ft. Sin.; 3Sin. by 9in. s ingle tires are 
is most important when a vehicle has to operate under fitted throughout and the vehicle has a deAignrd 
vnricd rood conditions, as the load that can be taken tractive f'ffort of S900 lb. 
iH always lim1ted to that amount which can be carried (To be contintud.) 
over t.he worat section, regardless of however good 
t ho re>~L of the road may bo. 

t.ake ow· probletDll in hand. 'fhe strelSSCS of commorte 
aro not more unknown than the stresses dealt with •n 
the cOI)SLruct.ion of the Sydney Harbour Bridge. 

H if! quite unnocessu.ry to suppose that the Amorict~n 
cloc·~t·ine of high wages has boon discredited. So soon at~ 

dist.ribution and local production of local needs can be 
brought to an equal efficiency <'Ompared with centralised 
producLion, there is no reason why the wage-earner should 
not have as much of what he wants as the man in a good 
11alariNl position gets to-day. Our standard of living 
need not remain below I hat of moRt European countrie11. 
and in passing I would liko to at.tack the fallacy t-hat. 
French or Italian workmen livo a rougher life than EngliHh 
workmen. The English workman and hia fami ly 1\rl', 

as a. rule, worse housed and worse fed. 
Currency is a matter of convonionco. The pr<•<'iOilH 

met-als aro usually convonienL for currency, because gold, 
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and _i~ less degree silver and copper, apart from other 
qualities, are pleasant to look at, and people who have 
secured t~eir own livelihood, if they still have some spare 
energy, will always everywhere exert themselves to obtain 
d~corative materials. But, if gold is going to fluctuate 
wtdely between scarcity and comparative abundance, 
gold ceases to be any better than diamonds for currency 
purposes, and any enduring substance in wide demand 
becomes equally or more convenient. It is possible that 
sue~ a substance might be one of the standard qualities 
of tron, a s suggested by the late Sir J oseph Calvert of 
Middlesbrough. E. PEAS~-

Middlesbrough, November 3rd. 

BOILER TUBE EXPANSION. 

Sm,- 1 read in a recent Board of Trade report that an 
accident happened to a comparatively old water-tube boiler 
on account of " a shortening of the effective length of the 
tube. ~ue to excessive curvature arising from working 
cond1t1ons. The reRistance of the e:l>.-panded end in the 
header was not sufficient to prevent its withdrawal." 

Does not this statement represent a serious indictment 
of the broad principles of our boiler designers, and leave 
one with the idea that water-tube boilers are still unmech­
anical arrangements ? 

Thornycrofts started with the assumption that it was 
necessary to make the tubes of a. boiler curly, so that they 
could accommodate themselves to e:l>.--pansion and contrac­
tion. Yarrows and others said make the tubes straight and 
fix them into the drums so strongly that they will not pull 
out, and, incidentally, secure the advantage of being able 
to look down the length of a tube to see that it is in 
p roper order. Then, that matter was rather important, 
as boilers were often feel with impure water and frequent 
scaling was imperative. 

Now, however, with good feed water the convenience of 
a straight tube, as regards cleaning, has been minimised, 
but the risks of mechanica.l failure have been increased by 
higher pressures and t emperatures. 

Boiler t ubes a re habitually ex-panded and bell-mouthed 
in plates and headers with the object of holding them in 
place, but those operations must. obviously, stress the 
material beyond the ela~tic limit and there is no possi­
bility, as things stand at present, of normalising the metal 
again after the tubes have been put in place. The tubes 
must, palpably, be weakened locally by the processes of 
expansion and belling, so they must, in general, be made 
stronger than is necessary to withstand the ordinary work­
ing conditions, while the plate also is stressed. 

Such thoughts a re, of course, elementary, but the design 
and manufa.<:ture of boilers persists on the same general 
lines as those of thirty years ago. I s it not time that some 
attention was given to a more comprehensive consideration 
of the attachment of one part of a boiler to another ? 

London. November 3rd. FUJ.'riAROBL"E. 

INDUSTRIAL PEACE. 

Sm,- Now that this country ha6 acquired a new horizon 
in t he landscape of political, Imperial and economic vision, 
it is to be earnestly desired that such an horizon may also 
<.lawn upon industry. 

Much may be done by those who guide the destinies of 
our great industrial corporations to dispel the mists which 
may obscure this vision, and I would suggest that they 
should endeavour to take their operatives more and more 
into their confidence. It is not enough that copies of the 
annua.l reports and balance sheets should be available to 
all workers, but, where possible, information of an educa­
tive character should also be communicated, possibly 
month by month ; such information might include a 
barometer of imports and exports, home and Empire con­
sumption, and a considered commentary on the causes of 
the r ise or fall. 

A statement regarding" costs of management and pro­
duction" might be made annually or even biannually, 
providing details of expenditure under the hea.dingR of 
directors' fees, management salaries, average individual 
weekly wages, State taxation, rates and insurance. 

I am not on this occasion appealing for funds for the 
work of the Indust rial Peace Union-my name being so 
actively taken in vain by the energetic Secretary, Arthur 
Bowman, for this purpose--but I would appeal to those 
interested in such problems to approach him as editor of 
the Union's official journal, The New Way, to give voice in 
the journal to their views and proposals. This course, I 
a m certain, would have earned the vigorous support of the 
founder of the union, the late J. H avelock Wilson, C.H . 

V. A. MALCOLMSON, 
H on. T reasurer, 

Industrial P eace Union of the British..Bmpire. 
November 3rd. 

" THE TRAGEDY OF ' R 101.'" 

SIR,-Your r eviewer of my " Tragedy of ' R 101 '" 
describes me as "a well-known a.nd self-avowed opponent 
of the airship in general." I should like to take the oppor­
tunity to correct this impression. 

It is quite true t hat I have consistently opposed partici­
pation of the Government in a highly speculative com­
mercial enterprise, also that I am of opinion that the rigid 
airship can never be a commercial proposition for passenger 
carrying purposes. Further, it is true that, since I had 
opportunity, in 1927, to discuss the ideas and ideals which 
formed the bases of the construction of "R 100" and 
" R 101," I objected to the basis of design of each of these 
ships. a It is far from true, however, that I am "a self-avowed 
opponent of the airship in general." I stated, as long ago 
as 1927, that I believed that the " Graf Zeppelin " would 
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be a technical success. I have also stated, in writing, that 
I believed that the new American ships would be tech­
nically successful. The designs of these ships are the result 
of sound evolutionary progress in ideas and practical 
development. The" R 100 " and R 101 "were enormous 
experiments based on principles which I have criticised as 
unsound. 

May I say that I should not be at all surprised to see 
the rigid airship playing a useful part in modern civilisation, 
not as a passenger carrier, but as a craft designed and 
intended solely for the carriage of a limited weight of high-, 
speed mail ? 

Nothing would give me greater pleasure than to co­
operate with rigid airship enthusiasts in exploring the 
possibilities of developing small fast rigid airships, capable 
of carrying from 2 to 5 tons of special mail over long dis­
tances, such ships, however, to have no facilities whatever 
for carrying passengers. I t was partly with this in view 
that I wrote" The Tragedy of' R 101,' "since further pro­
gress cannot be made soundly unless the lessons to be 
learned from disasters are first of all clearly set down and 
then properly digested. E. F. SPANNER. 

London, E.C. 3, October 29th. 

RIMMING STEEL. 

Sm,-At the bottom of page 369 of your issue of Octobet· 
9th, .in a footnote, is the expression of a wish that a clear 
definition of rimming steel might be had. 

This steel is so named from the fact that when cast in 
open-top moulds without covers it begins freezing around 
the edges of the exposed surfac£>, this freezing extending 
slowly out into the centre in much the same 'vay that a 
small pond freezes around t he edges and then out into the 
cent.re . 

Rimming steel is distinguished from so-called killed 
steel through not having been subjected to the action of 
aluminium or other deoxidiser customarily put into the 
ladle or mould. I ts characteristics include a deep-seated 
condition of blow -holes, such that a heavy, tough skin is 
available. It is particulady useful for steel sheets, espe­
cially those employed in tne automobile industry. 

I t .has been found possible so to control this action of 
rimming and its coincident location of the blow-holes as 
to place the latter on almost any desired point beneath 
the surface of the ingot, and thus obtain such qualities in 
the resulting steel as may be desired. There is a. con­
tinual evolution of gas from an ingot so cast, result-ing in a 
small fireworks display, somewhat of the geyser type. 
For thiR reason the ingot is particula rly clear of pipe, 
although the immediate portion at the top becomes some­
what spongy. 

This is pretty much a populat· description of what the 
term means, but I hope you will find it useful. 

SIDNEY G. KOON. 
New York, October 23rd. 

MODERN CONCRETE. 

SIR,-There will be many readers of THE ENGINEER 
who hope that expert replies will be forthcoming to the 
questions raised in a letter in your issue of October 30th 
signed " Concrete." 

I n particular, it is desirable that engineers generally 
should feel that progress is being made in the control of 
correct p roportions of water . In this connection a strong 
ca.se iR made out by John F. Hough in an article" Concrete 
Storage Must be Imperious," published in the Oil and Gaa 
Journal (Tulsa, "Oklahoma), January 29th, 1931, for fixing 
and using the " water-cement " ratio as a basis for design­
ing and controlling concrete mixtures. 

In line with the remarks of your contributor " Con­
crete " it is pointed out that in the past it has been cus­
tomary to conceive of concrete as something produced 
by taking a mass of aggregate and filling its interstices with 
a mortar, which, in turn, was produced by taking a mass 
of sand and filling it with cement. Mr. Hough states that 
the modern principle is the reverse of this. A batch of 
paste of fixed water ratio is prepared, and the aggregates 
are then combined with the paste. It is, however, pointed 
out that complete hydration of an amount of cement can 
be accomplished by an amount of water that is insufficient 
to produce a paste plastic enough to be handled. Mr. 
Hough deals· with the problem of proportioning concrete 
by selecting beforehand the proportion of water, and those 
conditions of curing which will give a. paste to meet the 
requirements called for as to strength, liquid tightness, 
or weather resistance ; and by determining on site by trial 
mixes with the aggregates available, the correct propor­
tions for workability, using the slump test as the criterion. 

A. C. VIVIAN. 
Potters Bar, Middlesex, November 3rd. 

The Mount Vernon Memorial 
Highway. 

A ROADWAY, planned as the most advanced example of 
modern highway construction in the United States, and 
to be called the Mount Vernon Memorial Highway, is 
being built between Wa-shington and the a.ncestral home 
of George Washi.ngton. It is to constitute a memorial to 
the first President of the United States and Generalissimo 
of the American R evolutionary Army, and it will be 
dedicated in April, 1932, that year marking the bicen­
tennial celebration of ·his birth. 

Over virtually its entire length of 15~ miles, the road 
skirts the Potomac River, passing through country which is 
rich in historic memor ies of Washington, and while special 
attention has been given to engineering and construction 
features, no less emphasis has been placed upon the scenic 
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advantages which the route will provide. Slightly more 
than one-sixth of the entire length of the highway, or 
2! miles, has been constructed over hydraulic fills. Millions 
of cubic yards of material were pumpe_d into place !lnd 
special engineering features have been mcorporated 1nto 
the design of the road as it passes over those stretches to 
counteract any settling that may result in the future. 
These " fills " were constructed by the Corps of Engineers 
of the United States Army, at a cost of approximately 
1,300,000 dollars, a fter a tender amounting to about 
1,900,000 dollars had been rejected. The United Sta~es 
Bureau of Public Roads is in charge of the constructiOn 
work on the highway. 

Vfhile the road surface is only 40ft. wide, the right of 
way that has been acquired by the Government extends 
in many places 400ft. from the centre of the thoroughfare. 
This depth was, it was considered , needed to provide p roper 
surroundings and, incidentally, to prevent the erection of 
unsightly buildings and advertising signs which would 
spoil the scenic effects. 

Along the entire length of the road, t here is to be a series 
of over-passes and under-passes, which will virtually 
eliminate cross traffic. In sections in which residential 
developments in the neighbourhood give promise of the 
origin of a fair volume of t raffic, parallel roads on one or 
both sides of the highway will collect that traffic and lead 
it to certain points for access to the main traffic route. 
These collection roads are designed to prevent intlowing 
oars from entering the highway at frequent and short 
intervals and thereby disrupting the main flow of vehicles. 
The over and under bridges along the route have all been 
constructed of reinforced concrete, excepting one steel 
railway bridge. In constructing the pavement two 
materials are being used, Portland cement concrete and 
bituminous concrete. 

Along the route, where the- scenery might prompt the 
t raveller to stop, provision has been made for cars to be 
parked. At some of these points islands will separate the 
parking space from the m ain artery, while at others the 
expedient of adding extra width of continuous road surface 
has been resorted to. Omnibus stops have also been 
arranged for by widening the roadway at certain points. 
To accommodate motorists at the Mount Vernon terminus, 
parking space for some 350 private cars and 60 omnibuses 
will be provided, the two areas being separate. The 
t raffic is reversed at the terminus by means of a circular 
parkway, from which lead several lateral roads, alongside 
which parking space is available. The land at the terminus 
has been laid out with a view to shielding the standing 
cars from sight and so as to produce a park-like appear­
ance. To accommodate any overflow traffic on special 
days, an emergency parking area has been acquired which 
will accommodate 1500 cars. 

While engineers from the Bureau of Public R oads at 
present do not envisage any need in the near future of 
widening the roadway, which will accomomdate four lanes 
of traffic, over most of its length the width may be increased 
if necessary without extensive operations. 

P lans fo r the celebration of the bicentennial of the 
birth of George ·wa.shington have been in progress for a 
number of years. The entire year of 1932 will be devoted 
to the celebration, which will be national in scope. Many 
visitors from all states of the Union, as well as from all 
pa.rts of the world, are e>..rpected to be attracted to Wash­
ington throughout the year. The dedication of the high­
way will take place at a time when thousands of visitors 
will be in the national capital, and it is expected that from 
the beginning the road will have a heavy volume of traffic. 
It is to carry that volume of traffic 'vith both the utmost 
speed and safety that engineers from the Bureau of Public 
Roads have incorporated the various omnibus stops and 
parking spaces along the route, as well as the side roads, 
under and over bridges, &c. Inasmuch as the highway 
skirts the river for a major portion of its distance, points 
of cross t raffic will, however, be comparatively few. 

The conception of a highway to Mount Vernon built as 
a memorial to George Washington originated in 1886. 
Three years later the United States Congress requested 
the Army to make a. survey for a memorial highway, and 
three principal routes were suggested in the Army's 
report. From that time, however, until 1928 no tangible 
progress was made toward realisation of the memorial, 
although sentiment in its favour kept constantly increasing. 
Appropriation by Congress in 1928 of funds to construct 
the road made it possible to begin the undertaking under 
the direction of the United Statss Bureau of Public R oads, 
of which Thoma.s H. MacDonald is chief. 

HBA VY-OIL ENGINBD TUG. 

Foa operating a. fleet of steel barges carrying bulk 
cement on the Mississippi River, there has been built a 
twin-screw tunnel-hull towboat, having ea~h screw driven 
by a six-cylinder C.I. engine of 350 H.P. at 225 revolu­
tions. The boat is 124ft . long, 26ft. beam, and 7ft. deep, 
with a. loaded draught of 5ft. The bow and stern are 
square, as in a. barge, and the bow is fitted with four 
upright knees which bear against the stern of the barge 
ahead when the tug is pushing its fleet of barges, as is 
usual in river service. At the stern the hull is shaped to 
allow easy flow of water to and from the propellers, which 
operate in tunnels of rectangular section, which provide a 
solid column of water and eliminate much of the swirling 
action of water in rounded or arched tunnels. Compressed 
air engines operate the deck capstans a.nd other auxiliary 
apparatus, while an hydraulic-pneumatic steering system 
handles the rudders, which can be operated independently, 
like the screws, to assist in steering and mancauvring. A 
single funnel contains the exhaust silencers for the main 
and auxiliary engines. Each main engine is of the 
vertical, six-cylinder, four-cycle, solid-injection, directly­
reversible type, having cylinders of 14in. diameter and l 8in. 
stroke. The thrust bearings are of the Kingsbury type. 
Clutches operated by compressed air form the couplings 
between the engine and propeller shafts. The four-bladed 
cast steel propellers a.re 6ft. diameter and 5tH. pitch, 
revolving inboard at the top for movement ahead. The 
line shafts are Sin. in diameter and tail shafts Stin. Con­
t rol of the engines is effected by a hydro-pneumatic device, 
operated by a single lever. Besides regulating the engine 
speed , a.nd the reversing, it actuates the brake on the 
fly-wheel. 
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Railway and Road Matters. 

THE train ferry of the Great Eastern Train Ferries, Ltd., 
between Harwich and Calais, mentioned herein on April 
lOth last, was to be brought into use yesterday- Thursday, 
November 5th. 

THERE arc eleven railway directors in the new Rouse 
of Commons. There are three on the London, 1\Iidla.nd 
and Scottish, Great Western, and Southern respectively; 
ono on the London and North-Eastern; and one on the 
Northern Countibs Committee. 

I T is difficult to understand why, in these days of reduced 
traffic, the loading of goods trains should show a decrease 
and why, again, the number of empty wagons on a tra~ 
Bhould be higher. One would have e:-.:pected that efforts 
would have been made to secure more economical working. 
These are, however, facts recorded in the Railway Returns 
(or 1930 .. Compared with 1929 theaveragenumberof wagons 
on a. tram decreased from 34 · 49 to 34 · 14 ; the proportion 
of loaded to total wagon miles fell from 67 · 23 per cent. to 
6_6 · 91 per cent., and the average wagon load for all descrip­
ttons of traffic decreased from 5 · 65 tons to 5 ·59 tons. 

I T is with profound regret that we have to record the 
death on October 23rd of Lieut.-Colonel H. F. Stephens, 
a. regret that arises from the loss of a capable railway 
engineer and a. splendid companion, and of whom we, who 
knew him intimately, remarked that his object in life 
appeared to be to show hospitality to his friends. Added 
to this, there was the sorrow that his long illness kept 
him from business, and all that that meant. Colonel 
Stephens was associated in the promotion, construction, 
and administration of several light railways, whose cause 
he successfully championed when the Railways Act, 1921, 
was passing through Parliament. • 

WHILST it may be very unpleasant to passengers to have 
to sit, as happened recently, for half an hour, particularly 
if in a tunnel, in a. train, the engine or electric motor of 
which had failed, they may have the satisfaction of know­
ing that a good deal of the time is being spent in putting 
into effect precautions fot· their safety. W hen a train 
comes to a stand under such conditions, the guard must 
proceed forward and learn what has happened and discuss 
what steps arc to be taken. He must then go back and 
protect his train by putting detonators on the line, and 
then proceed to the signal-box in the rear to obtain assist­
ance in the shape of another engine. When the latter 
arrives the guard must accompany it to the standing train, 
which may be pushed forward. If it happens that the 
engine of the first train cannot move the relief engine must 
draw the rest of the train back, and, in anticipation of 
that, the guard would have obtained from the signalman 
a. " \Vrong Line Order," authorising the return movement 
on the wrong line. Alternatively, relief may be more 
quickly obtained from the signal-box in advance. In that 
event the guard would go back to protect his train and the 
fireman would go forward. The relief engine, in that 
case, would be accompanied by the fireman, but he must 
not return without a" \¥rong Line Order " to set back on 
the facing road. 

AN inquiry upon the cause of the fatal collision of 
May 27th at Fakenham, L . and N.E.R., was held by 
Lieut.-Colonel Anderson, but his report has only recently 
been issued, the delay obviously being the result of a. 
difficulty in determining whether a defect in some facing 
points was duo to an intermittent electrical fault or to an 
obstruction in the switches. It may be remembered that, 
as related herein on June 5th last, an up train stood in a 
bay and a down t rain should have pa-ssed it-the Line 
being single- by running along the main line. T he facing 
points that had led the up train from the main lines into 
the bay could not afterwards be restored to the normal 
position, and. unfortunately, the driver of the down train 
ignored the " danger " indication of the main line signal 
and passed into the bay, colliding with the standing train. 
One passenger was killed. The points in question are 
415 yards from the signal-box, and are therefore actuated 
by what is known as a long-distance, low-voltage, battery­
fed point mechanism, which is controlled by a t rack circuit 
140 yards long. There was no evidence or sign of an 
obstruction in the switches, and as there had been eight 
reports that month of a defect in the track circuit, and one 
at the points, it would seem that an intermittent electrical 
fault had prevented the points from being put back. 
Subsequent investigations negative this assumption, and 
Colonel Andorson concludes that " the theory of an 
obstruction seems, therefore, the more probable of the two." 

IT was sixty years on November 1st since the Regulation 
of Railways Act, l 71, was brought into use. It was the 
sequel to the report of a Select Committee of the R ouse 
of Commons which was appointed in April, 1870, to inquire 
into the law of compensation, as applied to railway com­
panies, and also to inquire whether any and what pre­
cautions ought to be adopted by railway companies with 
a view to the prevention of accidents. Singular to relate, 
that report had only seven lines on the latter subject, 
and therein it recommended to the careful coa.<:~ideration 
of railway boards the evidence it had received in favour 
of the block and interlorking systems and of continuous 
brakes. The Act of 1871 , however, did nothing as to these 
things; moreover, they were not made compulsory until 
1889. What the Act did was to extend the powers, given 
to the Board of Trade, under the Act of 1842, to inspect 
new railways, to " the opening of any additional line of 
railway, deviation line, station, junction. or crossing on the 
level, which forms a portion of or is directly connected 
with a railway on which passengers are conveyed." The 
law as to reporting accidents was considerably extended 
and standardised; moreover, reports were required of 
failures of equipment, track, &c. The latter class was 
covered by paragraph 4 of Sec. 6, which required reports 
of " any accident of a kind not comprised in the foregoing 
descriptions, but which is of such a kind as to have caused, 
or to be likely to cause, loss of life or personal injury, and 
which may be specified in that behalf by any order to be 
made from time to time by the Board of Trade." Another 
point achieved was that inquiries into accidents were made 
legal. Although the inspecting officers had been holding 
such inquiries from the yeal'-1840-of their own appoint­
ment to inspect railways, those investigations were not 
legal until the Act of 1871. 

T H E E NG lN.h: ~R 

Notes and Memoranda. 

SoY A beans have been successfully grown for many 
years in Ontario, but no mills have yet been erected for 
the expression of the oil. 

E10HT TONS of powder were used to blast away " Cape 
Horn," a bluff that had to be removed in the construction 
of the Six Companies' Railroad in connection with the 
building of the Hoover dam in America. As a result of 
this single blast 276,000 cubic yards of rock were displaced. 

WITHIN 50 miles of Michipicoten Harbour on Lake 
Superior thoro are several iron pyrite deposits-all close 
to the Algoma Central and H udson Bay R ailway-the 
sulphur content of which varies from 30 per cent. to 
45 or 48 per cent. I n the aggregate, there are millions 
of tons of such material. 

A CONTINUOUS non-stop run of two months' duration 
with a. small six-cylinder, four-cycle, high-speed, airless­
injection oil engine, was recently made at t he Finnieston 
Engine Works of Harland and Wolff, L td. When the 
engine was opened up after the run, wear and tear were 
found to be exceptionally small. 

A NOTEWORTHY cargo has just been discharged at 
Manchester. It comprises 2500 tons of p ig aluminium 
shipped from Port Alfred, Canada, for the Northern 
Aluminium Company. The ore for this metal was mined 
in British Guiana, taken to Canada for reduction, and will 
be rotled into sheet at Banbury, England. 

TRERE is an interesting short article in the American 
Machinist for October 31st which describes the process 
of. polishing non-metallic articles by tumbling them in a 
mtxture of bone and wood chips with a. small amount 
of abrasive material and grease. It appears that buffalo 
bone and lignum vitro arc the best materials. 

A HYDRO-ELECTRIC power station of unusual type has 
been constructed at Kremnitz, near Pressburg, Czecho­
slovakia. In an abandoned coal mine, says the Engineering 
News-Record, two turbines of 3600 R .P. each have been 
set up 800ft. below the surface and a small river has been 
diver ted into the mine to supply the generators. The 
water passes off from the mine through caves and under­
ground passages. 

AccoRDING to an estimate of the Russian technologist, 
S. Sauerteig, of Moscow, the magnesite deposits in the 
Urals contain some 40 million tons of mineral, as compared 
with the 100 million tons accepted as the extent of the 
reserves in Austria. Far more important, however, a re 
the deposits in Manchuria, which have hardly been touched 
as yet, and which are estimated to contain enormous 
quantities of the mineral. 

FoRESTERS of Finland have developed a. method 
whereby, from the plants that naturally spring up and 
flourish on a given area, they can predict the type of forest 
that will grow on the area, and even make some approxima­
tion to the yield that may be expected fro m the mature 
forest. Investigations along similar lines have been 
conducted by the Forest Service of the Department of 
the Interior, Canada, with a strong probability that such 
a. method can be developed for the forests of the Dominion. 

ENGINEERS are reinforcing the foundations of the New 
Old South Chttrch, Copley-square, Boston, the tower of 
which inclines toward the south-west about 35in. The 
inclination has, says the En-gineering News-Record, been 
increasing at the rate of an inch a year for the past fe\v 
years, and it is the hope of the engineers not only to stop 
this continuous inclination, but to bring the tower back 
absolutely to plumb. The church is built on wooden 
piles on a filled-in area, in which the tide ebbed and flowed 
up to about 1870. The church was erected in 1875. 

ORDINARY " permaltoy," the alloy of iron with 78 · 5 
per cent. of nickel, is specially suitable for D .C. circuits. 
For A.C. circuits a higher electrical resistance is desirable 
to minimiae eddy current losses, and in the Bell Laboratories 
Record, September, G. W. Elmen gives an account of 
work done on similar alloys in which part of the iron is 
replaced with chromium or molybdenum. Both these 
elements increase the resistivity, and with 3 · 8 per cent. 
peaks are obtained in the curve of initial permeability, 
which, in the case of molybdenum, actually rises above 
that for the original alloy. Above a filL'< density of about 
2000, however, the plain nickel-iron alloy is t.he more 
permeable. This latter alloy also suffers from the disadvan· 
tage that, in addition to an annealing treatment at about 
950 deg. Cent., further heat-treatment at 600 deg. Cent., 
followed by rapid cooling. is necessary if the full magnetic 
qualities are to be developed. With some of the newer 
alloys the original annealing is unnecessary, and slower 
rates of cooling give the highest values of the permeability. 
It is of interest that the addition of a non-magnetic metal 
such as molybdenum may, in certain circumstances, render 
a magnetic alloy still more magnetic. 

WaAT is claimed to be one of the greatest door-to-door 
transport feats ever undertaken has been arranged by the 
L.N.E.R. in co-operation with the Great Eastern T rain 
Ferry Company and Schonkers, Ltd., continental forward· 
ing agents. The Metropolitan-Vickers Electrical Company, 
Ltd., secured some time ago an order for 1300 tons of 
electrical equipment for the Hungarian State Railways. 
Most of this equipment is now complete and arrangements 
have been made to convey it in through wagons for the 
whole distance of 1200 miles from Manchester to Budapest 
via the L.N.E.R . and the Harwich-Zeebrugge train ferry. 
Engineers of the railway company will accompany each 
wagon from Manchestsr to Zeebrugge to ensure everything 
being in perfect order when the wagons are banded over 
to the Belgian railways. The m9.chinery to be conveye::l 
includes eight transformers, each weighing 26t tons ; 
sixteen s~itches, each weighing 7! tons ; 330 tons of 
switchgear, and thirty-six electric motors, each weighing 
20 tons. The use of containers for the conveyance of the 
smaller parts has effected a. saving in packing costs of 
about £2 a. ton, and was largely instrumental in securing 
the traffic to the train ferry route against competitive 
sea routes vici Trieste. The Hungarian railways wish 
to receive the equipment piecemeal as their electrification 
scheme progresses, and the wagons will therefore be 
despatched at intervals over a period of three years. 
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Miscellanea. 

T HE land under cultivation for sugar beet in Sou t hern 
Alberta has increased from 4000 acres in 1926 to 12,000 
acres at the p resent time. 

A OAS and coke-making works with a capaci£y of 
1,000,000 cubic feet a day is to be put up to supply Fort 
William and Port Arthur, Ontario. 

A RECENT inquiry from Rangoon for a replace com­
ponent has revealed the fact that a Marshall 8 N.H .P. 
portable steam engine, No. 6490, supplied by the Gains­
borough firm in 1879, is sti ll working out there. 

TRAlltCA.RS passing over the Dorchester Bridge, recently 
built by the Canadian Nationa l Railways, will be rendered 
almost si lent by an insulation of several inches of cork, 
which will be p laced under the asphalt between the lines. 

A FACTORY for the manufacture of steel window sashes 
has been established in Toronto, Canada, by Beacon 
Windows, L td., associated with J ohn Tbompson, Ltd., 
of Wolverhampton. The rolled sections are being impor ted 
from England. 

AccoRDING to the Bulletin of the H ydro-electric Power 
Commission of Ontario, creosoted wood poles can be 
successfully painted if they are given a priming coat of 
a luminium paint. The aluminium is said to cost no 
more than the colour paint. 

AN instr ument for measuring the actual metacentric 
height of a vessel has been invented by the assistant chief 
surveyor of the American Bureau of Shipping. It appears 
that the instrument includes a gyroscope and a pendulum, 
which a re used to measure the angle of roll. -

• 
T HE Council of the Senate of Cambridge University 

has recommended that the Goldsmiths' Readership in 
Metallurgy be discontinued and t hat a Goldsmiths' 
Professorship in Metallurgy be established. T he Gold­
smiths' Company has assented to the proposal. 

T HE new Canadian coastguard cutter, " Adversus," 
was launched at Orilla, Ontario, on September 23rd. 
She is the second coastguard cu tter of her size to be 
launched in Canada, and was built at the Ditohburn 
shipyards. She is 117ft. overall, with a beam of 19ft. 

THE construction of a. fixed dam at Montgomery Island 
in the Ohio R iver, about 31 t miles below Pittsburgh, 
Pa.., a.t an estimated cost of 6,000,000 dollars, to replace 
three movable dams, has been authorised by the United 
States War Department. The new dam will have roller 
gates and double-lock chambers. 

THE third a.utumn research meeting of t he Institution 
of Gas Engineers opened in London on T uesday last, when 
ten research and education reports dealing with t he tech ­
nical and educational work of the gas industry were p re­
sen ted and d iscussed, before a. gathering of five hundred 
gas engineers from all parts of the country. 

THE Prime Minister of Northern Ireland, Lord Craigavon, 
announced in a recent speech that, in order to encourage 
the " Come to Ulster " movement, the Government was 
now prepared to grant free sites to manufacturers not 
already established. Further, it was urging Ulster munici­
palities to excuse rates for some years to give the new 
industries every opportunity to gain a sure footing. 

NEARLY twenty entries have already been received for 
the run for veteran cars from London to Brighton which 
the R.A.C. is organising on November 15th next. They 
include a L~on Bollee which was built t hirty-five years 
ago ; an 1897 Vipen, which lay buried at the foot of Hind ­
head for over twenty years. There is also a. steam car 
which was built in 1904, which runs at a working pressure 
of 600 lb. per square inch. The run is limited to cars 
built in 1904 or earlier . 

AT a meeting of the steel structural industry, held 
on October 30th, at the Grosvenor Hotel, it was 
unanimously decided to form a new organisation called 
the National Federation of Bridge and Structural Engi­
neers. M:r. James Rallida.y, of Francis 1\lorton and Co., 
L td., was elected the first chairman, and 1\Ir. E. A. Willson, 
of Archibald D . Dawnay and Sons, L td., was elected 
vice-chairman. The secretary of the National Federation 
is Mr. C. J. Kavanagh, Artillery Rouse, Artillery-row, 
s.w. l. 

I N an address before the Institution of Civil Engineers, 
Yorkshire Association, on Thursday. October 29th, Mr. 
R. Alan Thwaites, chairman, said " that although legisla­
tion could, to some exten t, help to establish the status 
of the qualified engineer by attaching to him some form 
of label to enable him to be readily distinguished from 
those who are unqualified, yet, in the ultimate outcome, 
it is mainly a matter for the engineer himself, by dis­
playing outstanding ability in the performance of his 
daily task, and in his hand ling of public affairs, to merit 
that high status which will assuredly not long be with-
hold. " • 

No figures as to the increased cost of digging the Walling­
ton-street tunnel under the Lachine Canal at Montreal 
will, says the Canadian Engineer. be given until the Council 
receives the figures from the executive. It is understood 
that the contractors have run into quicksand, which will 
add considerably to the original estimate of 2,800,000 
dollars. This contract was given without calling for tenders 
on a cost plus basis. At some places solid formation could 
not be found at a depth of 37ft. Drills dropped com­
pletely out of sight, employees declared. The contractors, 
it was said, had taken the contract with such eventualities 
0 0 0 

tn vtew. 
THE annual report of Bradford Electricity Committee 

on the work of the E lectricity Department for the year 
ended October, 1931, states that, notwithstanding the 
difficult times through which the city has been passing, 
consequent upon trade depression, the work of the Depart­
ment has been attended with what, under the conditions, 
must be regarded as satisfactory results ; the net decrease 
in energy sold \Vas 177, 109 units. The decrease of units 
sold for motive power was 4,619,076, and bulk supplies 
decreased by 5768, but increases in other classes of supply, 
including an increase for domestic supplies on the special 
rate-amounting to 2,14 7,174 units-reduced the net 
decrease to the figure above mentioned. 
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C Ol\1MERCIAL MOTOR VEHICLES AT OLYMPIA 

(For ducription ,u page 487.) 

• • 

FIG. 9 - DOUBLE · DECK OMNIBUS CHASSIS- THORNVCROFT 

• 

• 

• 

FIG. 10- GOODS WAGON CHASSIS- LEVLAND 

FIG. 11 - SIX- WHEEL OMNIBUS CHASSIS- A . E .C . 
• 

FIG.:12- SIX · WHEEL DRIVE CHASSIS- HARDY MOTORS 
' 

• 
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The Pountl Abroad. 

THE temporary suspension of the gold standard 
was an event of which the full significance was not 
easily grasped by the ordinary citizen. He had no 
doubt that something important had happened, 
but was more inclined to wait and see what the 
effect would be than to put his trust in that section 
of the daily Press which preached that the relin­
quishment of a gold basis for our currency would 
put an end to all our financial troubles. The imme­
diate effect was the reduction of the purchasing 
power of the pound abroad to something like four­
fifth s of its previous value. The English firms which 
had to procure francs, dollars, or what not to settle 
bills abroad found themselves faced with a pay­
ment in their o·wn currency of about 20 per cent. 
more than they had bargained for. There was 
nothing very pleasant in that, and no more comfort 
was to be derived from the converse fact that a 
foreigner who owed a debt in sterling could settle 
it with a 20 per cent. discount for himself. Of the 
confusion and hardships which such a sudden 
change of values caused in respect of existing con­
tracts we need not speak. The trouble, moreover, 
was not confined to British dealings alone, for the 
universal confidence in sterling had caused it to be 
frequently chosen as a means of payment between 
merchants in neutral countries. One party to a 
contract would make a handsome extra profit by 
no merit of his own, while the other was forced to 
bear a. loss for which he was in no way responsible. 
These were the immediate and obvious results of 
the depreciation of British currency. They could, 
however, only be temporary because the situation 
would liquidate itself on the expiry of existing 
agreements, and could have no influence on future 
business beyond the effects of the serious shock to 
confidence. 

A question of much greater importance is the 
effect of a depreciated currency on the economic 
welfare of the country, and, in particular, upon its 
export trade. Every price quoted in pounds sterling 
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to the foreigner is now 20 per cent. cheaper to him 
than it would have been a. month or so ago. So far 
as export trade is concerned, therefore, it is a.s if 
the cost of production had been..reduced by 20 per 
cent. in a night, and to this extent the international 
competitive position of our manufacturers . is 
strengthened . This is the point of view whiCh 
caused a great deal of ill-informed jubilation when 
the gold standard was suspended. It is well, 
therefore, to examine it a little closely. I n the 
first place, it is evident that nothing really did 
happen on September 21st to reduce manufactur­
ing costs in any way whatever. Taxation, wage ·, 
salaries, and transport were unchanged, and there 
was no greater efficiency of machinery or labour 
than the day before. What, then, did occur on 
that day to enable a British merchant to sell goods 
in Paris, for example, for lOOf. instead of main­
taining his previous price of 124£. ~ He was 
certainly able to do so with a.n equal apparent 
profit to himself, but is his increased competitive 
power any real advantage to himself or the nation ~ 
This is the question which demands very close 
attention. The insistence on the fact that we must 
increase our exports if we are to regain prosperity 
tends to obscure the truth about an export trade. 
There is nothing good in exporting for the sake of 
e:I\'J>Orting, otherwise we could become wealthy, 
and could solve the unemployment problem at 
the same time by manufacturing to the limit of 
our capacity and dumping the products into the 
sea.. Exportation, in itself, is, in fact, merely the 
sending of wealth out of the country, and it has 
no other object than the creat ion of credits abroad 
which can be realised directly or indirectly in the 
form of desirable imports, or can be invested. 'With 
the pound a.t its gold value, the e:I\'J>Ol't of a machine 
worth £1000 to France created a. credit of 124,000f. , 
and goods or other wealth to that amount could 
be obtained for it. At present, the same machine 
will only create a. credit for about lOO,OOOf. , the 
difference being obviously to the advantage of the 
purchaser, and not to that of the seUer. Unless 
the country, therefore, increases its exports in 
proportion to the depreciation in sterling, it will be 
in a worse position than before as regards real 
income. That is a vital point to bear in mind. 
The stimulation given to the export trade by the 
depreciation in currency is, indeed, an heroic tonic . 
If anyone doubts what lies a.t the end of the road, he 
should remember the condit ions which currency 
depreciation has led to in continental countries. In 
Germany exports were stimulated to such an extent 
by the depreciation of the mark that had not the 
Gove~nment taken the strongest measures the 
country would have been absolutely ruined by its 
export trade. The export of goods of all kinds had, 
indeed, to be forbidden, except by special and 
practically unobtainable licence. The control of 
exportation had to be carried to such an extent 
that outgoing trains were boarded before arrival 
at the frontiers by officials who simply confiscated, 
without either receipt or payment, everything new 
that they could find in the luggage of passengers. 
The country was in danger of being stripped of 
everything portable by buyers who, for a few 
sbil1ings, guilders, or dollars, could purchase 
almost anything they wanted. In France and 
Belgium, where depreciation of the currency never 
attained the same degree as in Germany, controlling 
interests in industrial concerns could be obtained 
so cheaply by foreigners that many of the largest 
undertakings had to defend themselves by issuing 
special shares to their own nationals, with multiple 
voting powers. 

No country which has experienced the effect ::> 
of the depreciation of its currency would willingly 
see another depreciation, in spite of the burst 
of fictitious prosperity which it caused in the 
export and manufacturing trades. To Great 
Britain, as a creditor nation, the depreciation of 
sterling is a serious direct loss, apart altogether 
from current trade. It was useless to regret the 
temporary abandonment of the gold standard, 
once circumstances had rendered it inevitable, 
but it would be more than foolish to regard it a.s 
fortunate. If the stimulus to export trade and the 
simultaneous stimulus to home trade by the indirect 
protection of the home markets does effectiYely 
reduce the cost of production, good will come 
out of evil. But to imagine that the refusal of our 
foreign customers t o give more than 16s. worth of 
gold, credit, or goods in return for a sovereign's 
worth of exports is in any way a relief from the 
alleged " burden of the gold standard " is the purest 
folly. We need to encourage exports as a means 
to a.n end, namely, the creation of foreign credits 
and this end has been made the more difficult t~ 
achieve in exact proportion to the lessened external 
value of our currency. The maintenance of our 
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export trade at a high level is now more essential 
than ever, and it is fortunate that there are signs 
of a revival of industry apart from those due 
directly to the fall in the value of the pound. 

O eat>ed Locomotives. 

ToOTHED gearing played an important part in 
the early history of steam locomotives. Richard 
Trevithick, the true and fir t inventor of the railway 
locomotive, used it for speed reduction and wheel 
coupling in hi Gateshead engine of 1805 ; 
Blenkinsop employed it for speed reduction and 
adhesion ; tephenson used it for coupling ; 
H edJey had it in " Puffing Billy." Long after 
the direct drive had driven it out of British practice 
it was still employed by American inventors. 
Peter Cooper's " Tom Thumb " of 1829 used a 
vertical engine geared to the d riving wheels. 
" James I.,'' that extraordinary locomotive with 
a candle-extinguisher boiler built for the Mount 
Clare competition in 1831 , had a pair of gear wheels 
perched on the top of a triangular frame above 
a vertical cylinder ; Ezra Childs sent a geared 
turbine locomotive to the same trials ; the cele­
brated Ross Winans eight-wheeler of 1843 had a 
horizontal cylinder driving the leading axle 
through multiplying gear. When the " R ocket " 
carried off the prize at Rainhill in 1829, gearing 
had already quite disappeared from English 
practice, and the vertical engine was beginning 
to drop from its upright to a recumbent position. 
The cylinders of the " Rocket" were soon brought 
clown a lmost to the horizontal, and with the coming 
in 1830 of the " Planet," with its horizontal 
cylinders under the smoke-box, the type which has 
remained to this day as the standard in all parts 
of the world-was established. 

In the United Kingdom there was no need to 
depart from the general characteristics of a design 
which had proved itseli suitable for all railway 
conditions, and when British makers sent engines 
overseas they used the same drawings as for the 
home railways. In America, however, special pro­
blems had often to be faced. Locomotives were 
required to work in lumber and mining camps under 
adverse conditions. The road was bad, the 
gradients were severe, the curves were sharp, the 
treatment was rough, but the speed of progression 
was slow. For these conditions the beautiful 
English locomotives were not well fitted, and 
American inventors busied themselves about 
departures from the normal , particularly the geared 
type, which, with its relatively small and light 
engine capable of developing through the reduction 
gear a large tractive effort, presented obvious 
merits. In order to meet the problem of· small 
radius curves, articulation was introduced and for 
it the geared type has peculiar advantages, for 
it makes possible the replacement of flexible 
steam pipes by universally jointed shafting­
an easier problem. As ee.··Iy a 1838 an engine 
called the " Neath Abbey" was fitted with gear , 
and since 1880 America has developed several 
geared type , among t them all the best known 
being the " hay ,·' though the " Climax," the 
" Baldwin " and the " Heister " are fairly exten­
sively employed . In the " • hay " designs the engine 
is vertical and is generally placed on the right side 
of the engine just in front of the cab. I t rotates 
an external shaft which may run the whole length 
of the locomotive and tender, and drive all the 
axles by bevel reducing gear. In all the other 
designs the driving shaft is central. In. the 
" Climax " it is driven by a cross-shaft, w1th a 
crank at each end, the cylinders being placed one 
on each side of the boiler; the " Baldwin " 
arrangement is similar, but the cylinders· are 
in the usual position and the cross-shaft takes 
the place of the driving axle. In the " H eisler " 
design the transverse shaft is omitted, a crank 
or cranks being formed in the central portion of 
the longitudinal shaft. The cylinders form a 
vee under the boiler barrel and connect direct 
on to the crank. All the American designs employ 
bevel pinions and wheels, but in an English design, 
which we illustrate on another page to-day, worms 
and wheels are u ed with manifest advantage. 
Recent improvements in worm gearing have 
brought it up to an efficiency as good as that 
of the best spur gear, and probably materially 
higher than the bevel pairs used. in the American 
engines, which are exposed to dirt and dust and 
other adverse conditions. With worm gear 
completely enclosed and ru~ning in oil makers 
will now guarantee an effiCiency above 97 per 
cent. L oss of power in transmission is .therefo:e 
no longer a serious matter. Apart from 1ts use m 
articulated locomotives, gearing has been revived 
in ordinary locomotives for two reasons. First, 
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to make use of high-speed, high-pressure, engines 
or turbines, as in the " Winterthur " and 
" Ljungstrom " types respectively, and for speed 
control in oil -engined types. For the latter purpose 
it has only given satisfaction in small sizes, but 
in the wed ish steam turbine locomotives it is 
reported to be quite satisfactory. 

From this brief review of the situation , it will 
be seen that there is in existence a good deal 
of experience with gearing for locomotives, and 
the question must arise in the mind whether 
there is any probability of its extension for main 
line engines working under normal conditions. 
Not many years ago the answer would have been 
a categorical negative. The only locomotive 
gear of which engineers had any wide experience 
was that used for traction engines and road rollers. 
It was inefficient and noisy and quite hopeless 
for the transmission of large powers. But vast 
strides have been made since the motor car, 
the electric tram and locomotive, and the geared 
turbine obliged metallurgists and machine tool 
makers to devote a great deal of time, money and 
energy to the problems of toothed wheels . It 
may be said with confidence that suitable and 
efficient gears could now be produced. Noisiness 
and inefficiency need no longer stand in the way 
of the geared locomotive, if not for express, at 
lea t for goods services. In certain cases, where 
great adhesion with low axle weight was required, 
we can imagine that it might be employed with 
advantage, as it makes it relatively easy to drive 
all wheels, including those of the tender. Yet it 
is probable that the familiar argument will continue 
against any material departure from the normal 
designs of locomotives. The Stepb.enson arrange­
ment has held its position all through these 
long years of progress on account of its simplicity. 
In a little more than twenty-five years the steam 
locomotive of Trevithick and Hedley shed all 
its complications and was left with nothing but 
the essentials, all acting in the most direct way. 

o it has remained to this day, despite the addition 
of accessories. It owes its long life and continued 
succe s, despite its relatively low thermal efficiency, 
to this beautiful simplicity, and any change from 
the normal arrangement would only be tolerable 
if it could offer ome advantage that could far 
outweigh those which would have to be sacrificed . 
For this reason we deem it unlikely that the geared 
type will ever make progress, save for special 
purposes and special conditions, but for those 
purposes it has attractions to which the mechanical 
engineer cannot be blind. 

• 

The Tidal Thames.* 
No. I. 

BY long-established custom the President has been 
permitted to choose the subject of his address, and it 
is usual for him to deal \Vith matters with which he 
has been intimately associated. It is my intention to 
follow this precedent and to take as my subject " The 
Tidal Thames." I t is a subject so full of historical 
and engineering interest that the main difficulty 
which presents itself is to determine correctly what 
should be omitted. I have divided this address into 
the following sections :- Historical, River Walls, 
Foreshores, Dredging, Tidal Data, Fresh ·water Flow, 
Docks, Bridges, Tunnels, Weirs, and Riverside 
Industries. 

lil:STORIOAL. 

The river Thames rises at Thames Head in the 
Cotswold Hills, in the county of Wiltshire, about 
161 miles above London Bridge. The tidal influence 
extends only as far westward at the present time as 
Teddington Weie, but in earlier times it probably 
extended as far up the river as Staines. 

The authority of the Corporation was long and 
often disputed by the Lord High Admiral of England 
and the Constable of the Tower, until the decision 
of a Court of Justice and the confirmatory Charters 
of J ames I. settled the conservatorship of the Thames 
on the Corporation of London. The Lord Mayor 
enforced his powers by water bailiffs until the year 
1771, when a Committee of the Corporation took over 
the duties. 

The conservancy of t he river was under the juris­
diction of a Committee of the Corporation until 1857, 
but from the year 1836 its constitution and adminis­
tration were the subjects of repeated public inquiry, 
and in 1857 recourse was had to legislation, when a 
new Board of Conservancy was created and named 
" The Conservators of the River Thames." The con­
stitution of the Conservancy Board was varied in 
1864, and again varied in 1866, when its jurisdiction 
was extended to include the whole of the Upper 
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Thames as far as Ct·icklade, which had for many years 
been under the administration of the Upper Naviga­
tion Commissioners. 

By the Act of 1908 the Port of Lon~on Autho.rity 
was constituted, and by that Act, which. c~me ~nto 
force on March 31st, 1909, the river was dtvtded mto 
t'vo sections : the upper section above the landward 
limit-about 265 yards below Teddington Lock­
remaining under the jurisdiction of the. Co.ns~rv.ators, 
and the lower section came under t he JUriSdlCtlOn of 
the Authority, \Vhich at the same time 'Yas empowered 
to take over the several dock undertakmgs. 

RIVER wALLS. 

One of the greatest and most important works 
undertaken for the impt·ovement of the river was the 
construction of the river walls or embankments 
which enclose the large extent of marsh lands on either 
side. History seems uncertain as to when or by whom 
they were constructed. Some authorities contend 
that they were constructed by the R omans ; others 
that they wet·e the work of the anci~nt Britons .under 
Roman superintendence ; but there 1S strong evtdence 
that they were not constructed earlier than the reign 
of Henry I!. ( 1154-1189). The confining of the river 
within the limits of the embankments has been of 
immense benefit to the tidal flow, owing to the 
improved alignment of t he currents and the increased 
scour created by the addition of the very large qu!ln ­
tity of water which would otherwise have spread out 
over the marshes. 

The earliest record of the appointment of Com­
missioners to supervise the breached walls or embank­
ments and to report on their condition is dated 
March, 1380, followina the inundation in 1376, when 
some acres of land belonging to Barking Abbey were 
completely submerged and put out of cultivation. 
At first only three Commissioners, termed " Sewer~,'' 
were appointed, but in 1385 a fresh .body of nme 
" Sewers " replaced them. These appomtments were 
made by the King's Council, but in 1427. an Act was 
passed, under which the ~ha:ncellor no~ated <?<?m­
missioners, and the Commtsstoners appomted batlrffs, 
collectors, treasurers and superintendents. 

The duty of safeguatding the low-lying portions of 
London was by the Metropolis Management (Thames 
Prevention of Floods) Amendment Act, 1879, placed 
upon the Metropolitan Board of "Workc;;, and subse­
quently, under the Local Governm~nt Board Act, 
1888, upon the London County Counctl. 

After the passing of the Metropolis Management 
(Thames Prevention of Floods) Amendment Act, 1879, 
the Metropolitan Board oi Works, in Aug~st, ~88~. 
made it compulsory for all owners of propert1es wtthin 
the County of London to raise and maintain the 
defence works to the level of 5ft. above Trinity High 
Water; but, following the high tide which occurred 
on the afternoon of January 8th, 1881, when the 
height at Westminster, according to the records of the 
London County Council, was 5ft. above Trinity High 
Water, the Metropolitan Board of Works decided that 
the flood protection works should be raised to 5ft. 6in. 
above Trinity High Water. An exceptionally high 
tide occurred again on January 7th, 1928, reaching to 
a height of 5ft. 9in. above Trinity High Water at 
London Bridge ; and a conference was summoned on 
January 16th, at the instance of the Prime Minis~er, 
" to review the situation and to settle what act10n 
can and should be taken to obviate any recurrence of 
such loss of life and widespreaddamageas resulted from 
the recent disaster." A Committee of Investigation 
was formed, representative of the several interested 
authorities, and as a result the London Count.Y Council 
at their meeting on March 18th, 1930, dectded that 
the flood protection works within the County of 
London should be raised to varying heights. A 
system of flood warnings has also been ~stituted, to 
be given by telephone from Southend Pter when the 
level of t he water reaches Trinity High Water mark 
at that point. 

In April, 1931, the Minister. of ~ealth ~nd the 
Minister of Agriculture and Ftshertes a~pot~ted a 
Committee to consider the present orgarusat10n for 
the prevention of damage by floods in the t~dal 
portion of the Thames, and to make recommendattons 
as to the further measures, if any, that may be neces­
sary, as to the authority or authorities to which the 
duty of carrying out any such measures should be 
entrusted, and as to the basis on which tbe cost should 
be distributed. 

FORESHORES. 
Before the time of Queen Elizabeth no suggestion 

was made that the Ct·own was entitled by reason of 
the prerogative to the foreshore of tbe kingdom 
generally ; but shortly after her accession claim was 
made for the Ct·own, not only to the foreshore as 
between high and low-water mark, but to every piece 
of land which had at any time been subject to the flux 
and reflux of the sea. 

King James I. , early in his reign, perceived that 
defects in tbe titles of owners of land might be ex­
ploited with considerable profit to himself, and he 
accordingly issued a general Commission of Inquiry 
concerning concealments and defective titles, and gave 
power to his Commissioners to compound with the 
owners of such lands for the defect of their titles and 
authorised the Commissioners " for ready money to 
be paid in hand " to bargain and sell tbe King's 
interest to the owners in such possessions the titles 
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to which were conceived to b e insufficient or doubtful. 
Under these Commissions, which were r enewed from 
time to time, the Commissioners drove a thriving 
business for the King. 

After the passing of the Cro"vn Lands Management 
Act, 1829, the Commissioners of ·w oods and Forests 
began actively to revive the claims of the Crown to 
foreshore which had practically lain dormant for 
upwards of a century. 

In 1844 the Attorney-General filed an information 
in Chancery against the Corporation of London in 
respect of the proprietary rights over the foreshores 
of t he Thames. The case dragged on until December 
18th, 1856, when an agreement was come to and an 
arrangement was subsequently made between the 
Corporation and the Crown by which a grant was made 
on March 1st, 1857, of all the estate and interest of the 
Crown in the bed and soil of the Thames within the 
flux and reflux of the tide, and a ll encroachments, 
embankments and enclosures therefrom and there­
upon, except in front of or adjacent to any Crown or 
Government property . This agreement and g1·ant 
were confiL·med by the Thames Conservancy Act, 
1857, in consideration of a p ayment to the Com­
missioners of ·woods and Forest s of £5000, and a third 
of the proceeds of a ll sales and grants of foreshore 
thereafter to be made. 

DREDGING. 

Until 1857 t he dredging of the navigable channels 
was undertakin by the City Corporation, and it would 
appear that any such dredging was carried out by the 
ballast men by a rrangement with the Corporation, 
such , for instance, as the removal of the very large and 
extensive shoal wh ich grew up in the river, to the 
grave detriment of the navigation, consequent upon 
the breach in t he river embanltment at Dagenham 
in 1707. I t was reported by the Lord Mayor in 1713 
in respect of this shoal " that alth.ough many thou­
sands of tons have been taken up yearly by the ballast 
men, yet the shoal daily increases." 

As the draught of shipping increased, complaints 
as to the deficiency of depth in the channels became 
frequent, and in 1889 a compla int was addressed to 
the Conservators. As t he complaints from ship­
owners and others interested in the navigation con­
tinued, the Board of Trade on November 9th, 1894, 
appointed a Commission, referred to as the Lower 
Na.v igation Commission. The Commissioners were the 
late Sir J ohn Wolfe Barry, K .C.B., past-President 
Inst. C.E., the late Vice-Admiral Sir George Nares, 
K .C.B., and the late Mr. George F osbery Lyster, 
M. Inst. C.E. 

The Commissioners, in their· report dat ed March 
25th, 1896, st ated that the improved condition of the 
Thames since 1883 was undoubtedly encouraging, 
and that they thought that the carrying out of the 
limited programme of the Conservators could not fail 
to have some effect in increasing t he velocity of the 
tidal wave and the quantity of water entering and 
leaving the river. They, however, concurred with the 
view put forward by t he shipowners and others that 
much public advantage would be gained if a navigable 
depth of about 30ft., suitable for the vessels of the 
deepest draught, were afforded at least up to Graves­
end or even, if possible, to the Albert Docks. 

The total quantity of material removed from the 
river by the Conservators during the p eriod of thirty­
one years, from 1878 to 1909, was 11,144,156 cubic 
yards, as measured in the hoppers. A cubic yard of 
Thames mud as dredged in Barking R each has been 
found to weigh 2380 lb., and the wet material to 
contain 47 · 01 per cent. of water. The quantity of 
material removed by the Conservators would, there­
fore, represent approximately 5,905,000 cubic yards 
as an improvement in t he tidal capacity of the river. 

''THt ENOIHUII!'' 

The dredging of the river wa::; taken over by the 
P ort Authority on April 1st, 1909, and a programme 
\vas authorised a s follows :-

Stat ute 
miles. 

Widtl1. Depth. 

Feet. Feet . 
London Bridge to Greenland Dock 3! 400-500 14-16 
Greenland Dock to Royal Albert 

600 20 Dock • • . . . . . . 7 . . . . 
Royal Albert Dock to Cold Harbour 

6! 600 30 Point . . .. . . • • . . . . 
Cold Harbour Point to Gravesend .. 9i 1000 30 
Gravesend to the Nore Lightship .. 20! 1000 30 

This programme has been completed, and dredging 
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is now carried out as required to maintain the depths, 
except for the section of the river from the Royal 
Albert Docks to Cold H arbour P oint, 'vhere the P or t 
Authority have authorised the channel to be main­
tained to a depth of 27ft. The total quantity of 
material removed .from the river channels by the 
Authority to the end of the year 1930 was 41,768,747 
cubic yards, as measured in the hoppers. 

Closely connected with the dredging for the deepen­
ing of the channels is the subject of dredging for 
ballast. By the Lastage and Ballastage Act of 1843, 
the sole right of supplying ballast to vessels was con­
firmed to the Corporation of Trinity House for a period 
of twenty-one years. In the R eport of the Select 
Committee on Thames Conservancy in 1863 it is 
stated that the ba llastage of the Thames is by an 
ancient charter and recent legislation vested exclu ­
sively in the Trinity H ouse, and that in the year 1861 
there was shipped in the P ort of London as ballast 
202,915 tons of chalk and 565,700 tons of shingle, in 
all 768,615 tons of material. The ballast Act expired 
in 1866, and owing to the adverse report of the Select 
Committee on the management of the monopoly, and 
the dearness and badness of the quality of the ballast 
supplied, the Act -.;vas not renewed, and the raising of 
ballast ceased to be an exclusive privilege of the 
Trinity H ouse. Owing to the jntroduction of water 
ballast during the ninet eenth century, the dredging 
of ballast from the Thames for the use of vessels 
became no longer necessary. The Conservators, 
under their Act of 1864, were empowered to dredge 
for ballast; but the quantity raised is not known. 
These powers a re now vested in the P ort of London 
Authority. 

TIDAL D ATA. 

The t ida l portion of the river Thames proper may be 
said to end at a line drawn from Southend Pier to the 
end of the I sle of Grain, where the estuary of the 
Thames may be said to begin and where it receives 
the water from the river Medway. The estuary of the 
Thames may be said to extend eastward to the 
meridian of t he K entish Knock light vessel, its 
northern boundary being the coast of E ssex and its 
southern boundary the coast of K ent. The area is 
upwards of 1000 square miles, and contains numerous 
sandbanlcs between which are the several navigation 
channels leading to the river. 

A comparison of the t ida l capacity in cubic yards 
of the river proper between the westward limit at 
Teddington and t he eastward limit as defined above, 
for the years 1908 and 1925, covering a period of 
seventeen years, is as under :-

1908. 1925. Improve-
ment. 

Below L.W.O.S.T. 
Cubic yards. Cubic yards. Cubic yards. 

Teddiogton to 
692,000 London Bridge . . 8,427,000 9, 11 9,000 

London Bridge to 
Albert Dock . . 28,176,000 30,982,000 2,806,000 

AI bort Dock to 
Gravesend .. . . 148,206,000 159,773,000 11,567,000 

Gravesend to 
Southend . . . . 
Above L.W.O .S.T . 

58 1,297,000 586,405,000 5, I 08,000 

Toddington to 
London Bridge . . 33,466,000 33,798,000 332,000 

London Bridge to 
Albort Dock • 0 49, 128,000 49,906,000 778,000 

Albert Dock to 
Gravesend .. . . 

Gravesend to 
140,29 1,000 142,952,000 2,661,000 

Southend 0 • • 0 575,646,000 584, 152,000 8,507,000 
-

Total . . . ' 1,564,636,000 1,597,087,000 32,451,000 

A provision was inserted in the Act of 1800 for the 
construction of the London Docks tha t the low-water 

OAAY(ItNO 

M AP OF TIDAL PORTION OF RIVER THAMES 

mark ::;hould be determined and certified by two of the 
E lder Bretru:en of Trinity H ouse within three months 
of the passing of the Act. At a Com·t of the Cor ­
poration of Trinit y H ouse, held on August 7th, 1800, 
a committee, consist ing of Captains Calvert, Brown, 
Easter by, J oseph Cotton, Huddart, Chapman, and 
such other members as might desire to attend, was 
appointed to ascertain the level of low-water mark at 
the H ermitage Dock, Bell Dock and Shadwell Dock ; 
and a t a board meeting held on September 4th, 1800, 
Captains Brown, Huddart and Chapman presented a 
report from the Committee as follows :-

" We have, h¥ a careful examination of the rise and 
fall of the tides determined t he line, or height, of low­
water ma1·k , to be 17ft. l Oin. below t he level of a line 

• 

495 

cut and made by our direction in a certain post fixed 
at or near, the H ermitage Dock, and 17ft. 11in. below 
the level of a certain other line cu t and made by our 
direction in a cer tain other post fixed between the 
Bell Dock and Wapping Old Stairs, and 18ft. 3in. 
below the level of a certain other line cut and made by 
our direction in a certain other post fi..xed at or near 
Shadwell Dock; and, inasmu ch as the said marks are 
now made on Wooden P osts, we recommend that 
Stone Piers, properly marked according to the said 
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levels, be substituted in lieu thereof at any time there­
after." 
·n is enacted by Section 309 of the P ort of London 

(Consolidation) Act, 1920, that " The high water of 
ordinary spring t ides at one mile below London 
Bridge shall be taken as level with the mark :fixed by 
the late Captain Huclda rt in t he year one thousand 
eight hundred upon the H ermitage entrance lock to 
the L ondon Docks commonly called ' Trinity 
Standard.' The high water of ordinary spring tides 
at other places shall correspond with the above, 
a llowing for the difference of flow at each particular 
place." This section was no doubt inserted in the Act 
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of 1920 to preserve t he datum fixed in 1800 of Trinity 
H igh Water or " Trinity Standard," and it would 
perhaps have been better if the section had been 
redrawn to convey that express purpose, because that 
datum does not, at the present t ime, represent the 
level of high water of ordinary spring tides at 1 mile 
below London Bridge. After the Ordnance Survey 
levelling had been completed, Commander Burstal 
found that the lower edge of the stone a t the H ermit­
age entrance lock was 12 ·53ft. above Ordnan ce 
Da tum, and this height is accepted by Staff-Com­
mander T . H . Tizard in his " Notes on the Tidal 
Da tu 'TlS and Levels of the T hames River and 
Estuary," published in 1891. Trinity H igh Water 
level is, however, generally accepted upon the river 
as being 12 ·50ft. above Ordance Datum. 

SOUTHEND ON Slo\ 

C'tiUI 8tont 

The following tida l data have been deduced from 
the most recent records of the automatic tide gauges. 
The levels are referred to T rinity Standard:-

Highest 
recorded H. \V. H.W. L.W. L. \V. 
tide, 7th O.S.T. O.N.T. O .N.T. O.S.T. 
Jan ., 
1928. 

Ft. in. Ft. in. }I' . Ft. In. Ft. in. t. m. 
Southend Pier • • + 2 6 - 1 8 - 5 1 - 16 10 - 18 10 
Titbury .. . . . . + 3 9! - 0 8! - 4 4! - 17 8 - 20 0 
Royal Albert Dock + 6 1 + O 5 - 3 1! - 17 8 - 20 0 
London Bridge . . + 6 9 + l 4 - 2 8t - 18 6t - 20 2t 
Richmond Lock 0 • + 6 1f + 30 - 0 10! - 12 o• - 12 0 • 

• Summer level. 
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The calcul~:~ted tidal ftow at the cross section at 
Southend on the lino o£ the eastern extremity of the 
rivet· Thames propet·, a s previously defined, was:-

1'or the Sprin(J Fwod 0 11 .1 UfJU8t 26th, 1930. 

Lowwatc>r .. .. 19ft. l!in. belowT.H.\\'. 
High water . . 1ft.. Sin. .. ,. 
Duration of flood . . . . 5 hours 56 minutes 
Qul\ntity of water in cubic yard8 710 million 

The following spring ebb wont down to 20ft. lO}in. 
below 'l'.H.W., or 2ft. ~in. below the level of 
L.W.O .• '.T., a nd 768~ mill ion <·ubic yard s of water 
passed out of the river a t ~outhend in 6 hours and 
52 minutes: 

F or the Neap l•'lood 011 . lu!]ullt 18th, 1930. 
l,ow watl'r.. . . . . . . . . 16ft. 4tin. below T .H .W 
High wntcr . . . . IHt. 2in. ,. ,. 
Duration of floo<l 6 how·s 20 minutos 
Quantity Of water in <'llbic ytWdl! 509 milion 

The following neap obb went down to 17ft .. 2!in. 
below T.H .\V., or 4!in. below the level of L.W.O.N.T., 
and 538~ million cubic yards of water passed out of 
the river at • 'outhend in 6 hours nnd 36 minutes. 

The records of tho automatic gauges for the neap 
tide on Augu t l th and for tho spring tide on August 
26th, l 930, aro shown on page 495, as is also a pla n 
of the reaches of the river. 

( 7'o be ronti ttuctl.) 

Literature. 

01·eep uf Metals. By H . J. T A.PSELL. Oxford Univer · 
Ri ty Press. 1931. Price 30s. ne t. 

'l'HF: Rtudy of t he creep of metals 'lmder constant str·ess 
has received during tho last ten years a very consider · 
able amount of attention, and the phenomenon has 
come to be recognised as an important determining 
factor in the success or failure of many types of plant 
working at high ternperatUI'es . Many ambitious 
~chemes have been a.ttempted for the carbonisation of 
coals a n<l the cracking of oils, but success has been 
denied becl\use of tho s low creep of metal vessels at 
the temperature of wor·king. Failure to recognise 
the poss ibility of slow dis tortion has led to losses of 
considerable magnitudes. The lowet· thermal effi· 
c iency of s team engines and steam turbines t han of 
internal combustion engines has caused serious 
attempts to be made to raise the upper limit of tern· 
perature of such plants , which, as the lower tem­
perature is generally fixed by the cooling water, 
neces itates a high temperature in superheater 
elements and cylinders. The 1·aising of pressures does 
not present anything like the same difficulties as 
rais ing temperatures, which, owing to the risk of 
small creeps con tinuing for very long periods at com­
paratively lo\v str·esses in metals, especially when the 
temperatures exceed certain limits, presents excep· 
tional problems. A complete understanding of the 
phenomenon of creep is of the greatest importance, 
therefore, in relationship to m any industrial prO· 
blems, and particularly in connection with the 
attempts to utilise mor·e economically the fuel supplies 
of the world. 

.Following the important pioneer work of Chevenard, 
Dickenson and Lea, experimen ters in many lands have 
made attempts to determine what Lea called " the 
limiting creep stress," or else the stress at which the 
rate of c reep is not greaLer than some defined quantity 
at a given time a fter tho application of the load , and a 
very consid erable bibliography has grown up in a 
few years. Steel makers have recognised the great 
impot·tance of the phen omenon and have endeavoured, 
with considerable success, to produce steels not n eces· 
sarily of greater strength than the well·known steels 
when tested in the usual way, but which at tempera­
tures above, say, 450 deg. Cent., should more effec· 
tively re is t creep. The fundamental work in the 
laboratories has given reliable data for guidance in 
tho design of plants, and has also helped the makers 
of steels and other alloys in the development of 
metals to meet particular needs. 

The National Physical Laboratory early recog. 
nised the very great importance of the subject, and 
during the last seven or eight years a very consider­
able volume of work, for which the author of t his 
work has been chiefly responsible, has come from 
that institution. He is well qualified, therefore, not 
only to describe the apparatus used, but also the 
important results obtained by himself and his col. 
leagues, full particulars of which are g iven in the 
book. The work of others is also carefully described, 
and the volume supplies a real n eed in describing the 
technique of various workers, and in giving a very 
complete summary of the data available. The author 
also points out the n eed fot· and the directions in 
which further work should be attempted. He has 
collected all the available lmowledge of a subject of 
great importance, and has added a bibliography, 
thus making a volume 'vhich should prove of real 
service to designers and all enga~ed in or contemplat. 
ing experimental work in connection with this diffi­
cult and interesting subject. The book is well 
arranged, clearly written , and the illustrations are 
good. 

SHORT NOTICES. 
Ditect-current Machinr. Design. By A. \V. Hirst. 

London : Blackie and Son, Ltd. Price lOs.- So many 
books have been written on the design of D.C. generators 
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and motors that any addition to this class o{ literature may 
seem uncalled for, especially as the tendency is to abolish 
D.C. supplies. The reasons the author gives for producing 
the book a1·e that £ot· certain purposes D.C. machines will 
always be required, and that hitherto books on the design 
of these machines have not met the requirements of those 
who do not intond to specialise in the subject. For such 
students most of the standard works on design are con· 
sidercd to contain too much detail for their purpose and 
a re in consequence too expensive. By confining himself 
to design and omitting the elementary matter usually to 
be found in text· books on electrical technology the author 
has succeeded in producing a relatively small and cheap 
volume which should meet the requirements of students 
who are anxious to acquire a. general knowledge of dynamo 
and motor design. The book is confined to the design of 
shunt and compound machines of normal or enclosed 
ventilated construction, having a temperature rise in 
accordance with B.S.S. Nos. 168 and 169. At the end of 
some of the chapters examples are set to enable the 
student to test the knowledge he has acquired. 

Electricity for Ooal-mi~lin!J Students. By J. Stevenson 
and W. Miller. London: Crosbv Lockwood and Son. 
Px·ice 7s. 6d.- This is an elementary book, specially written 
for mining students, preparing for the Mines Department 
examination for colliery managers' certificates of com· 
patency. In some respects it does not differ widely from 
other elementary text.books, for it naturally deals with 
fundamental principles, Ohms law, series and parallel 
circuitt, alternating currents, &c. Later in the volume 
the authors enter upon the more practical side of the 
subject and consider such things as generators, cables, 
switchgear, generator control, motors, and motor control 
instruments, and so forth. The book is quite well written, 
and a ll the diagrams are simple, and easily understood. A 
noteworthy feature of the book is that it contains a con· 
siderable number of exercises relating to the various 
branches of t he work covered, and each question is accom. 
panied by the correct answer. Altogether, the require· 
ments of the mining student are well met. 

-
BOOKS RECEIVED. 

El<utic Arc/~ Bridges. By C. B. McCullough and E . S. 
Thayer. London : Chapman and Hall, Ltd., 11, Henrietta. 
street, W .C. 2. Price 30s. net . 

Automotive R epair. Vol. II. For Electrical Service 
Men. Second edition . By ,J. C. Wright. London: 
Chapman and Hall. Ltd. , 11 , H('ln •·ietta·street, W .C. 2. 
Price 18a. net. 

Problems in Thumodynamics anct Steam Power Plant 
Engineering. By E. A. Fessenden and T. G. Estep. 
London : Chapman and Hall, Ltd., 11, Henrietta-street, 
W .C. 2. Price 7s. 3d. net. 

Geared Articulated Locomotives. 

'fnEn~:: have been many designs for geared locomotives, 
chiefly for narrow-gauge and mountain railways, but 
hithet·to they have never succeeded in establishing them· 
selves for other duties, despite certain obvious advantages. 
In recant years t he des ire to use the steam turbine has 
revived the interest in them, and we have seen such 
examples as t.he Ljiingstrom, the Zoelly, the Raid, and 
others. But oven with the great advance that has been 
made in gear design, materials, and manufacture, none 
of them have had the slightest appreciable effect upon the 
output of locomotives of the normal type. 

But whilst the advantages of the geared type, with a 
high-speed engine of relatively light weight, have not 
boon sufficiently great to outbalance the simplicity of the 
direct drivo for normal engines, the position is not quite 
the same when we come to the considerations of articu­
lated engines. In them all the advantages are increa!i0d 
and in such engines the geared type has made more 
progreAA, and several types are still largely employed in 
America for sp ecial seryices. . . . 

The two enginos wh1ch form the subJect of this a.rtwle 
and the accompanying illustrations may be broa~ly 
desc1·ibed as of the Heisler type, but whereas in that engme 
bevel pinions and large bevel wheels are us~d for ~he 
reduction, in the engines made by the Avon~1de Eng~e 
Company, Ltd., of Bristol, a. worm reduct1on gear tS 
employed. The worm is placed above the wheel and 
enables the driving shaft to run in a straight line from the 
crank axle, thus obviating the angling of the shaft which 
is necessary in the Heister design, in order to enable it to 
pass over the inner axle of t he bogie and be directed towards 
the centre of the outer and driven axle. The vee engine, 
placed under the barrel of the boiler, is common to both, 
but the Avonside engine employs a simpler valve gear, the 
a rrangement of which is well shown in one of our drawing!!. 

In our issue of August 29th, 1930, we described an 
articulated locomotive driven by a heavy-oil engine, 
which was made by the Avonside Engine Company, Ltd ., 
for plantation work in Natal. It was a double bogie engine, 
the outer wheels of both bogies being driven by a longi· 
tudinal shaft with worm and wheels from a. centt·ally 
placed oil engino. The success achieved by that locomotive 
in service has led to the new design, with steam engines 
capable of exerting more power than the oil engine. One 
of the new locomotives has two, and the other-see 
drawing- fom· cylinders. The gauge is 2ft. Otin. and in 
both cases the fixed wheel base of the bogies is 3ft. 6in., 
but the total wheel base is 16ft. 6in. in the two-cylinder 
and 19ft. in the four-cylinder design. The cylinders in 
all cases are 6iin. by Sin., and piston valves of the 
" Wota" type are used. They are, as will be seen from 
the drawing, of exceptionally large size for the cylinders, 
being, in fact, 4in. in diameter. With a stroke of 2!in., 
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a port area of 5 · 76 square inches is obtained, and a ratio 
betweo~ cylinder volume, in cu~ic foot, and port area in 
square mches of a?o~t l to 38 IS secured, in place of the 
usual~ to 150. Th1s ts necessary to allow the engines to run 
at a h1gh speod-600 to 800 r.p.m., without excessive wire­
drawing, and with reasonable steam velocity through the 
ports. The large port area, however, causes an increased 
clearance,_ and, in c~msequence, the full gear cut off- has 
been rostr1~ted to a_ltttle und?r 70 per cent., small auxiliary 
notches bomg cut m the mam ports to facilitate starting. 
Four cut-off positions-70, 50, 30, and 20 per cent.- aro 
provided. The valve gear is of the l\Iarshall type, and in 
the four-_cylinder engine the cylinders, valve chests, &c., 
are duplicated, the valves of one cylinder on each side 
being actuated from rocking shafts from the adjacent 
cylinder. 
T~e sa~1e bogie is used throughout. It has driving wheels 

2ft. m dta~et?r• coupled by rods in the usual way. All 
the reductton IS effected by the worm gear, which, in the 
case of the two-cylinder engine, has a ratio of 7 : 20, and 
in the four-cylinder engine 6 : 1 7. Locomotive speeds up 
to 15 to 20 miles an hour had to be visualised and the 

• • 
engmes have been so proportioned that they might be 
run at 1000 r.p.m. Normally, the maximum speeds will 
not exceed 600 to 800 r.p.m. With a boiler pressure of 
200 lb., and at 80 per cent., the two-cylinder engine 
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for unfiltered water possessed by the Board a.t the end of 
the year was :-

Positions of . 
roscrvotrs. 

Thames Valley 
Loo Valley 

• • . . • • 

No. 

32 
17 

• • 

Area in 
o.crcs. 

1749 ·6 
966 ·0 

• • 

• • 

Capacity in 
mill. gallR. 

14,017 ·6 
5,639 · G 

Total~ . . 49 . . 2704 · 6 19,667 ·0 

Taking the supply of 1930-3 1 as a. basis of calculation , the 
grand total represented a storage sufficient for 70 · 7 days, 
including bulk supplies, even though no rain fell during 
that period. The coal, coke, oil, and electricity consumed 
during the year for the purposes of water supply was the 
equivalent of 184,700 tons of coal, or nearly 17,000 tons 
less than the consumption in the preceding year. 

Bishops Wood R eservoir.- The covered concrete service 
reservoir at Bishop's Wood, in tho borough of Ho1-r.sey, 
tho capacity of which is 20i- million gallons, and the con­
struction of which was begun in January, 1928, was com­
pleted and brought into uso on December 15th, 1930. 
It forms part of a comprehensive scheme for the improve­
ment of the supply to tho north of the Thames, which also 
includes the laying of a number of new aqueducts, most of 
which are now completed. 

Surbiton and Ditton.- In July, 1929, the Board autho­
rised the expenditure of £220,000 on the remodelling of the 
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Maitl8.-The Report also contains particulars of work 
in connection with the laying of new mains, including 
those between K empton and Hampton ; at North Hill, 
Hornsey ; Tottenham and Edmonton ; between the Groat 
West Road and Syon Lano ; in H endon and Ealing ; 
between the Kingston Hill and the Putney Heath Reser­
voirs; in Greenwich and Woolwich; Chelsfield and Shore­
ham ; Chislehurst and Orpington ; Foot's Cray ; between 
Eltham and Woolwich; Esher and the Dittons and 
Surbiton ; and 1\lerton . 

Works for the Relief of Unem.ploym.ent.-In response to 
representations made by the Unemployment Grants 
Committee, the Board decided to endeavour to co-operate 
in reducing the prevalent distress consequent upon un­
employment. With that object in view, a list of a. numbor 
of works-mostly main laying, among them some of those 
in the list given above- which would not, orainarily, 
have been put in hand at present, was submitted to the 
Committee, and approved for the purpose of a. grant from 
the Exchequer Funds. The total capital expenditure 
involved exceeded £260,000, and, in addition to the laying 
of mains, the operations included the wharfi.ng of the New 
River banks between Rye Common and Seven Sisters-road. 

Books of Reference 
Briti8h Waterworks Year Book and Directory, with 

Statistical Tables, 1930- 31. Third edition. Goneral 
editor, G. P. Warner Terry. London: The British Water­
works Association, 173, Rosobery-avenue, E.C. 1. Price 
£1 la. net.-The new edition of this year book contains a 
mass of valuable information relating to waterworks under­
takings in Great Britain, Ireland and overseas. Its 422 
pages are divided into thrco sections : I., Directory ; 
II., Statistical Tables ; III., General Information. The 
first section gives in alphabetical order the names of under­
takings with particulars as to date of establishment, chief 
officials, special Acts and limits of supply, sources of supply, 
the character of the wa.tor a nd charges. The statistical 
tables are as follows :- Sources of Supply ; Filtration and 
Distribution ; Supply ; Estimated Population and 
Supply; Analysis of Accounts; Domestic Charges; 
Meter Rents; Public Wa.to1' Rates. In the miscolla.neous 
information section lists aro given of the officials of tho 
Ministry of Health, mombers of water associations, boards 
and committees. This directory is an invaluable work of 
reference for all water authorities and firms connected 
with \Vaterworks and s upply. 

British Empire Trade.y Index, 1931-32. London: 

UNDER AND UPPER SIDES OF WORM DRIVE BOGIE 

Business Directories, Ltd. , and 9, Johnson 's-court, E.C. 4. 
Price 5s. net.-This index has been compiled to fa.ctlitate 
and expedite the interchange of commerce 'vithin the 
Empire, and with this object in view the publishers have 
distributed some 25,000 free copies among the Government 
Departments, Chambors of Commerce, and other trade 
organisations. The first section contains trade headingR 
listing the various concerns with their fnll addresses, tole· 
graphic addresses, and telephone numbers, firms in Great 
Britain and Ireland appearing first, folle,...-od by those in 
tho Dominions. Next comes an alphabetical index of the 
firms in the trade section, each having the key numbers of 
tho headings under which their name appears in Section 1. 
The book concludes with a Trade Mark and Brand Section. 

develops a tractive effort of 6438 lb., and the four-cylinder 
with 80 per cent. of 185 lb., a t ractive effort of 11,811 lb. 
The smaller engine is without a superheater, and weighs 
in working order 16 tons. The larger engine has a. super­
heater of 69 · 7 square feet, and weighs 23 tons. Minimum 
curves of 60ft. radius can be taken by the larger and 50ft. 
radius by the smaller engine. 

The illustrations, particularly the drawings, show the 
general arrangement so clearly that further description is 
not called for. 

Metropolitan Water Board : 
28th Annual Report. 

FnoM the twenty-eighth Annual R eport of the Metro­
politan Water Board, of which we hav~ been favoured 
with a. copy, we learn that the quantity of water supplied 
during the year ended March 31st, 193 1, was-

Total volume 

Direct 
area. 

In 
bulk. Total. 

(mil. galls.) 100,411 · 8 .. 1,069 3 101.471 · 1 
Daily average 

(miU.go.lls.) 275·1 .. 2·9 278 ·0 

The total daily average supply was 2 · 81 million gallons 
more than in the preceding year. During the month of 
maximum supply-July-the Board supplied a daily 
average of 299 · 73 million gallons. The daily average per 
head was 36 · 09, which showed a. decrease of 0 · 32 gallon 
as compared with the year 1929- 30. As giving some idea 
of the magnitude of the Board's operations, it may be 
explained that the supply obtained from the Thames 
alone-167 · 5 million gallons daily average-would suffice 
to supply Liverpool, Manchester, Birmingham, Sheffield, 
Nottingham, Leeds, and Plymouth takon together. The 
quantity obtained from wells alone is as much as would 
supply Manchester. 

T he total estimated population supplied-exclusive 
of bulk supplies-was at March 31st, 1931, 7,675,459, 
which represented an increase during the year of 126,480, 
or equivalent to the population of such a town as, say, 
Norwich. Of the increase, 69,751 occurred in the a rea. 
north of the Thames and 56,729 south of the River. Of the 
total, 4,834,932, or 63 per cent., reside to the north and 
2,840,527, or 37 per cent., reside to the south of the Thames. 

The number of services from the distribution mains was 
at the end of the year under review 1,286,198, '\vhich repre­
sented an increase during the year of 23,270. During the 
same period 22,250 additional inhabited buildings were 
supplied with water. 

'f he amount of storage and subsidence rese1·voir capacity 

• 

Surbiton and Ditton Works, that sum being made up of 
£72,000 on buildings, including alterations and founda­
tions for machinery ; £118,000 for machinery, including 
boilers, engines, and coal-handling plant; and £30,000 
for mains, culverts, &c. In March, 1930, a tender of 
£48,980 for the manufacture, dolivery, and erection of 
four steam turbines with centrifugal pumps and two 
electrical generators was accepted. In May of the same 
year a tender of £29,825 was accepted for the manufacture, 
delivery, and fixing of three water-tube boilers, with their 
settings, superheaters, preheater, piping, feed pumps, ash­
handling p lant, &c. In the July the Board accepted a. 
tender of £68,988 for alterations to and the reconstruction 
of an engine-house, a boiler-house, elevated steel and re. 
inforced concrete coal bunkers, offices, drainage, and other 
contingent works at this station. A tender of £7290, for 
the manufacture and fixing of coal-handling plant, was 
also accepted. 

Brixton, Hampum, and Walton. - In December, 1930, 
the Board adopted a. scheme for the remodelling of the 
Brixton Works, in so far as the pumping machinery is 
concerned. It has been decided, in the interests of effi­
ciency and economy, to concentrate the new machinery 
in one building on a site involving the least cost, both in 
construction of the building and in the provision and 
alteration of the necessary suction and delivery mains. 
The estimated total capital cost of the approved scheme, 
including machinery, buildings, and main connections, 
amounts to £77,000. At Hampton, the Board decided 
to install three electrically driven pumps to be operated 
by a 500-kilowa.tt oil engine driven electric generator, the 
total capital cost, including connections to mains, electrical 
cables, &c., being £20,000. An expenditure of £7000 was 
authorised in the November for the provision of an addi­
tional steam turbine unit and contingent works at the 
Walton Pumping Station. 

Deptford.-In 1927 the Board authorised the e:\.-penditure 
of £221,000 in the remodelling of the Deptford Works. 
The total included a. sum of £109,000 for machinery. The 
contracts for the pumping machinery, engine-house, 
steam-driven electric generators, switchboard, &c., have 
been entored into. Portions of the working-out mains 
wore laid prior to the construrtion of new roadwa.ys in 
connection with the new pumping station, and the laying 
of the remainder was sanctioned in December, 1930, the 
total cost of this portion of the work being £14,500. 

The New River.-A section of the New River between 
Amwell Pond and A.mwell Hill, Ware, is being recon­
structed by the Board's workmen, who are laying a. con· 
creta floor and building side walls at an estimated cost of 
£ 15,700. The work is being carried out with the help of 
additional labour obtained h·om local labour exchanges. 
Certain lengths of the New River in the Horn.sey and 
Ware sections have also been improved by the provision 
of timber wha.rfing, the estimated cost being £4200. 

'l'he Railway Year Book for 1931. London: The Rail­
way Publishing Company, Ltd ., 3~. Tothill-street, S.W. J. 
Price 5s. net.-For thirty-four years this book has main­
tained its reputation as a. standard reference work, and 
with each edition its usefulness increases. The new volume 
includes a. number of fresh foatures, among which is a. 
table giving particulars of the electrification of stoam 
railways throughout the world, and a. list of the world's 
longest railway tunnels. The articles relating to the various 
railways have been extensively revised, additional informa­
tion has been incorporated, the statistics are the most 
recently available, and all the new appointments and official 
changes have been included. In order to assist users an 
endeavour has been made to rea.1·ra.nge some of the tabular 
matter in the earlier pages to conform to a definite sequence 
of subject matter. 

The Mercanti le Year Book and Directory of E:~.:porters, 
1931. London: L indloy Jones and Brother, Ltd., 32, 
Bishopsgate, E.C. 2. Price 20s. net.-The forty-fifth 
edition of this book is some lOO pages larger than previous 
issues, and the information has been carefully revised and 
in many cases considerably expanded. It is divided into 
seven sections, five of which have separate comprehensive 
indexes of the subject dealt with. The sections are as 
follows :-Streets; Alphabetical List of London Merchants; 
Ooods Shipped from London ; Provincial Shippers ; Con­
tinental Shippers; Oversoas Importers; Where to Buy. 
The new edition is well up to the standard which has been 
kept for so many years, and will, no doubt, be found of 
equal, if not of greater, value than its predecessors. 

THE Pittsburgh Des l\1oines teol Company, manufac­
turers of water tanks and towers m conjunction with the 
borough of Ambridge, Pennsylvania., is conducting an 
extensive test in a. million gallon water tank at Ambridgo, 
Pennsylvania, of most of the various paints and other 
compounds suitable for coating the inside surfaces of 
steel tanks for the storago of water for domestic uso. 
The inside of the tank shell and bottom has been divided 
into 196 vertical strips, onch strip being painted with a. 
different compound or coating material. The test includes 
the usual lead and oil paints, asphalt paints, coal tar paints, 
aluminium and other metallic paints, paints mado of 
bakelite, rubber and other special materials, enamels 
applied hot and many new and mteresting paint materials. 
Tho tank will be filled with water and placed in service 
and then emptied at periodic intervals, when inspections 
will be made and the various paint panels rated by an 
inspection committee. R eports will be issued after each 
inspection and a final report upon completion of the test. 
Further information may bo obtained by addressing the 
Pittsburgh Des Moinos Stool Company, Neville Island 
Post Office, Pittsburgh, Pennsylvania. 
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The Progress of the National 
Power Scheme. 

ELECTRIOAL development in Great Britain, in common 
with other countries, has boon adversely affected by the 
world economic crisis, and a certain slowing d own has 
taken place in tho rate of expansion in electricity consump­
tion. The fact , however, that in many ways the country 
was undcr-dovolopod and had still considerable leeway to 
make good, no mattcr how sovore t ho industrial depression, 
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which Great Britain has been divided for the purpose of 
the scheme; secondly, the standardisation of frequency 
phase, involving now or modified generating plant and 
consumers' apparatus in non-standard areas ; thirdly, 
the determination of agreements regarding tariffs between 
the Board and authorised undertakers supplied from the 
national transmission system. 

If we tako tho first phase, we find that by the end of 
1930 n ino schemes covering 76 · 7 por cent. of tho area. of 
Great Britain, 98 · 2 por cent. of the population, and 
99 · 5 per cont. of tho output of authorised undertakers, 
had boon served by tho Electricity Commission. that eight 

TAOLt; I .- Elertricity SchemCJJ. 
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-

conversion in addition to actual negotiation with land­
owners for such wayleaves. At t.he end of September, 
1931, good progress had boon made both in primary 
and in secondary lines. During those nine months, way­
lNwes co,•ering 32 miles of primary lines operating at 
J 32,000 volts and 304 miles of secondary lines operating 
at lower voltagcs, or tho total of 1136 miles, had been 
obtained. In a numhor of areas, notably Central Scotland, 
North-East England, Mid-East England, Central England, 
East England, and, to all intents and purposes, North­
West England, negotiations were almost complete. 
In Routh-Ba~~t England. which presont<>d special difficulties 

Existing gonoro.ting stations ownod Number o£ 
by o.uthot•isod supply o.uthorities in selected 

Date of Do.to of Squl\t'O Por cent. As extro.cted Per cent. MOl\ M ot December 31st, 1930. Ata.tions. 
receipt milos o( Oreo.t from Re~istrnr - or - - -

• from (lo.nd o.nd Britain. Oonoro.l s Pro- Oroot Eloetricity gonoro.ted 
Electricity 

o.do6~ion 
Control inlo.nd visional Report!! Britain. during yol\r ended 

Commis- Electricity Wl\ter). on 1931 Census. . BIOOOrs. Boord . 

-
Schcmu Adopted :-

Centrl\1 Scotll\nd Elcc. chemc, 1927 .. . . . - .. . . . . 12/4/27 29f6f27 4.980 I 5 ·6 3. 785,035 
outh-Eo.st En~lo.nd Elcc. Schomo. 1927 .. . . . . . . . . 29/9/27 15f2, 28 8,828 10 ·0 12,618,956 

Centrol Engll\ncl Elcc. chcmo, 1928 . . . . . . . . . . . . 14/3/28 22/5/28 7,31 I 8 ·3 5,603, I 39 
North-West England ond North Wo.lcs Elcc. Scheme, 1928 16/ 6/28 12J10f 28 9,082 10 · 3 7 ,130, 798 . . 
)lid·EMt En~lond Elcc. Schcmo, 1929 . . . . . . . . • • 31 f12f28 
North-Eo.st Eng1ond Elcc. Scheme. 1929 .. 

19/ 3/29 7,646 8 · 6 4,914,063 
. . . . . . . . 13/6/ 29 5,049 5 ·7 2, 700,589 22/ 1/30 

South-W<'st En~lond ond outh \Voles Elec. , chemc. 1930 . . 30j 12f29 23/5/ 30 17,090 19·4 6,297. 700 
E Mt Eng1o.nd Elcc. chl'ml', 1930 31 /3/ 30 3,438 3 ·!! 782,687 . . . . . . . . . . . . 31/7/30 

outb Scotland Elcc. Scheme, 1930 • • . . . . . . . . . . 8f l 2j30 31/7 31 4,308 4 9 251,702 
. . 

Totals, S<'homes odoptl'd . . . . •• . . • • . . . . • • - - 67,632 I 76 · 7 43,984,668 

North Scotland 
Remaining Area8 :-. . • • - - 20,509 23 ·3 805,817 • • • • • • • • . . . . . . . . 

GREAT BnrrAtN . . . . • • • • • • • • . . . . . . .. - - 88,141 I 100 ·0 44,790,485 

has served to protect it from n. definite recession in power schemes had n.lroady boon adopted by t.he Board; whilst 
production. I n 193 1 Groat Britain was the one indus- the ninth, namely, that re ferring to South Scotland. was 
t rial country to show a definite increase in the generation finally adopted, nftor much negotiation, on July 31st, 
of electricity. A groat part of this result has been due to 1931. The last roma.ining area, tho North of Scotland, was 
the adoption of progressive promotional schemes by still being survoyod by tho E lectricity Commission, and 
authorised under·takors, notably in th.e domestic field, it had not yet boen received by t he Board. To all intents 
and a lso to t he rnpid industrialisation, based on electricity, and purposes, thoroforo, the whole of the country had been 
which has boon so marked a characteristic of economic mapped out, and it was possible by t he middle o f the year 
progress in , outh-East England. In some ways the to see the country as a single unit. with a. programme of 

TA DL& II.-PrO(Jrus Made in the Corl.'!lruction of tile " Grid " i n the F irttt Three Quart erR of 1931. -
Approximote Totnl towers Lines in operation. 

total At At (I reeled 
chemt' area. mileage& December September (miles) o.t Routt> milt's. I Circuit mile!l. 

of 30th, I 930. 30th. 1931. Scptemlx>r 
routes. 30th, 1931. At Aug-ust 31st. 1931. 

-
i.) Primary Linu-

Centro.l Scotll\nd • • • • . . . . 
( 

. . 240 · 6 240 · 6 240 ·6 240 · 6 240 · 6 296 ·5 
North-El\St England • • • • . . . . 91· 3 70 ·0 91 · 3 82 · 9 - -
North-West Englo.nd . . . . . . . . 313 ·0 231. 2 299 ·7 140 · 8 - -
Mid-Ea.st England • • . . • • . . 322 · 7 198 ·8 319 · 3 251 . 3 - -
Centrnl Engll\nd .. . . . . . . . . 396 ·6 320 ·4 392 ·6 286 · 1 76 · I 83 · 9 
East Engll\nd .. .. . . . . . . . . 138 · 1 14 · 3 137 · I 40 ·4 - -
South-EMt England • • • • • • . . 520 ·5 301. 9 442 · 3 :)07 . 7 149 · 1 159 · 3 
South-Wost Englund . . . . . . . . 647 ·0 14 ·0 299 ·8 13 · 7 - -

Totl\18 • • • • • • • • • • • • 2668 ·7 1391· 2 2222 ·7 1363 ·5 466 ·8 539 · 7 

ii .) Secondar-y Line8-
Centro.l Scotlund • • . . • • . . ( 

. . 19· 7 - 18 ·1 0 ·4 - -
North-Eo.st Englo.nd . . . . . . . . 89 ·6 30 · 2 84 ·8 36 ·7 - -
North. West England . . . . . . . . 263 ·8 129 ·0 177 .8 100 · 6 72 ·9 1:15 · 6 
Mid-Eo.st Englo.nd • • . . • • . . 201 · 1 97 · 6 191 · 6 I 17 · 9 :J9 . 9 39 · 9 
Central Englo.nd .. . . . . . . . . 18 · 0 17 ·8 17 · 9 17 · 9 15 ·7 31 · 3 
El\St Englo.nd .. . . . . . . . . 24 ·0 - 7 ·5 - - -
South-Eo.st England . . . . . . . . 209 · 9 71 .9 146 ·4 80 2 67 · 4 109 ·8 
South-West Englo.nd . . . . . . . . 110 ·0 8 ·6 15 · 2 13 ·2 8 · 6 17 · 2 

-
Toto. Is • • . . . . . . . . . . 925 -1 355 · 0 659 · 2 366 9 204 · 6 333 ·8 

Grand totals . . • • • • • • . . 3593·8 1746. 2 2881 . 9 1730· 4 670 3 873 ·5 

interruption in e lectricity demand has facilitated the work 
of the Central Electricity Board, since it was not called 
upon to accelerate unduly construction programmes in 
any one part of tho country, and has been able to maintain 
a fairly exact ba lance between t he areas comprising the 
whole of tho national power system. 
It will be remembered that the purpose of the Central 

Electricity Board is to co-ordinate the production of elec­
tricity in Great Britain in a number of selected highly 

development covering the next ten years. The position 
is shown clearly on Table I., where it will be seen that the 
most important areas aro South-East England, North­
West England, Cen tral England, and Mid-East England, 
all of thorn comprising the greater bulk of the principal 
industries of this country. It will also be seen t hat 119 
stations had boon selected and provision had been made 
for sixteen new stations, chio£ among t hem being Batterseo. 
and Fulham in London, with an ultimate capacity of about 

Nos. Docombor 31st, 1930. Exist- Now. 

Millions of Per cent . 

. 
m g. 

units. of totals. 
- . 

8 ·4 28 957 · 1 8 ·8 10 2 
28 0 116 3.231· 6 29 · 6 31 4 
12 ·5 49 1,497 · 7 13 · 7 19 I 
15 · 9 78 2, 114 ·5 19 ·4 27 •) -11 . 0 44 1,244 ·2 11 -<l 16 -
6 ·0 20 822 0 7 ·5 6 -

14 . 1 123 771 . 3 7 . 1 7 2 
1 . 7 12 69 2 0 · 6 2 -
0 · 0 4 10 · 7 0 · I 1 5 

4 

98 ·2 474 10,718 · 3 98 ·2 119 I 16 

1·8 21 198 3 1 . 8 - I -
·-

100 ·0 495 10,916 · 6 100 ·0 - -

owing to the enormous congestion of population round 
London a nd to tho g1·oat numbo1· of housing estates which 
havo come into oxist.onro, and a ro being developed, more 
than 80 por cont. of nil wayloaves J'oquired had boen 
obtained. P rogress in f.;outh-Wcst England is so rapid 
that, by tho oar·ly sp1·ing o f J 932, it may be expected that 
thoro also nogotintions will bo completed. At the 
end of Soptombor, J 93 I , 1730 miles of transmission lines 
had boon erected with a corresponding number of sub­
stations, an increase of 9 13 miles since December, 1930. 
Primary lines accounted for 1363 miles, and secondary 
for 367. Examination of Table II . shows that a number 
of areas wore approaching completion in addition to 
Central Scotland , notably North-East England and 
1\lid-East England. It was estimated that a t the end of 
December. 1931 , a t otal of 2100 miles would be erected. 
an increase of 1200 miles during the year, while 3246 
miles o f wayleavcs would bo negotiated, representing an 
increase of J 500 miles, and it was est imated that, by the 
ond of 1932 or the beginning of 1933, the construction 
period would come to o.n end. 

The socond and parallel phase in the Board's a ctivities 
covers tho standardisation of frequency. Under the 
Electricity (Supply) Act of 1926, authorised undertakers 
operating non-standard systems would be entitled to 
convert those systems, including consumers' apparatus 
to tho st andard frequency, the capital cost of such con­
version boing mot by Lho Board. The interest on the 
capita.! a nd t he sinki ng fund charges were to be met. 
however , by a levy on tho •ontiro electricity supply 
industry and t ransmitted to the Board by the Electricity 
Commission, the body responsible for carrying out such 
a. levy. Tho areas affected wero the W est of Scotland, 
North-East England and Central England. In the West 
of Scotland at tho end of September, 193 1, more than 
half of tho expenditure required in connection with 
standardisation had boon sanctioned by the Board ; in 
North-East England about 40 por cen t., in Central England 
about 33 per cen t., and in other areas between 30 and 40 
por cent. , the t otal expenditure sanctioned amounting t o 
slightly more than £7,000,000, the half of this figure being 
represented by North-East England alone. It has been 
estimated t.hat this work will be completed in about 
two years' time. Tho total expenditure incurred by the 
Board, inclusive of standardisation of frequency, can be 
given as about £2 ,000,000, tbo statistics covering con­
struction programmes alone, without reference to 
standardisation boing given in Tablo Ill. It will be soen 
in t his table that South-East England alone represents 
36 per cent. and is oas ily ~he most important area, followed 
at some considerable distance by Nor th-West England , 

TADLE 111.- Total Value of Contracts Entered I nto by Scheme Areas in Great B r-itain as at August 31st, 1931. 

Centrul 
ContrMts ontored into for Scotland. 

£ 
Prinoipa.l mo.in trl\nsmission lines .. • • . . . . 664,996 
Lower volto.ge transmission lines • • . . . . 6,106 
Principal transforming sto.tions .. • • • • . . 994,203 
Lower volto.ge transforming stl\tions • • . . . . -
Otbt~r works • • • • . . . . • • • • . . . . 89,106 

Toto. Is • • . . . . • • • • . . . . . . 1,764,410 

-
efficient generating stations, to interlink those generating 
stations by main transmission lines, operating at 132,000 
volts, to establish subsidiary l inos o.t 33,000 volts, to serve 
important points of distribution, to standardise the fre­
quency of generation at A. C. 50 cycles, and to effect through 
this work of co-ordination a. reduction in the costs of elec­
tricity with the widest possible dissemination of such 
economies as translated into t he prices charged by autho­
rised distributors. One can distinguish perhaps three 
phases in the work of the Board. First, the wayleave and 
construction phase, when the main and secondary trans­
mission systems woro being erected in the ten areas into 

• 

South-Eo.st Contra I North-West Mid.East 
Englo.nd. Engll\nd. England and 

North Wo.los. 
England. 

£ .£ £ £ 
1,990,60 I 990,216 1,018,417 801,383 
2,231,698 52,274 414,333 394,017 
1,837,079 1,224,573 1.367,679 874,396 
1,082,951 17,206 198,887 222,968 

226,246 123,868 66,250 61,518 

7,368,574 2,408,137 I 3,064,466 2,354,282 

---

400,000 kilwa.tts each, Clarence Dock in L iverpool, with a 
similar capacity, and Sir J ohn North at Swansea in 
Sou t h Wa les, estimated to house about 120,000 kilowatts. 

Tho principal difficulty confronting the programme 
of construction was tho necessity to obtain way leaves 
very often against the most determined opposition, since 
public opinion in Great Britain has, even now, not reached 
t he stage where it recognises oloctrical d evelopment as 
essential to the prosperity of the country, and is prone 
to take alarm at any new scheme of a. public nature 
affecting what is known as landscape amenities. The 
Board has had to carry out. t.ho work of initiation and 

North-Enst South-West E o.st 
Englond. Englo.nd and EngiMd. Total11. 

South Wales. 

£ £ -j £ .£ 
601,635 1,165,323 I 303,883 7,536,454 
177,490 61,092 - 3.337,009 
425,350 838,097 139,868 7,701,135 

14,011 26,253 6,007 1,668,283 
27,210 827 15,300 609,324 -

1,246, 696 2,091,592 465,048 
I 

20,752,205 

- -
Central England, Mid -East England and South-West 
England. 

The third phase, namely, negotiations with authorised 
undertakers, has not yot reached the stage where one can 
select any area. other than Cen tral Scotland for special 
atte~t!?n. . In Central . ~cotland, as already stated, a 
"gr1d tar1ff has boon mtroduced, but negotiations with 
authorised distributors are not yet completed. In all 
other o.roas without. excep tion, agreements, largely of n. 
provisional naturo, have been mado with isolated under­
takers without any tariff being yet introduced for an 
entire a roa.. lt may bo possible to arrange such a tariff 
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for South-East England during 1932. On the whole, the 
progress made by the Central Electricity Board in 1931 
ha been defimtely ahead of programme and it has been 
attended by fow technt<'al cltffi<'ulti<' . 

Gas Was hers for Electric 
Stations. 

Power 

Tiy JOHN R. C. K lmSHA W, F.I.("., F. Inst. Fu<'l. 

THE EN G IN EE R 

to the bars of the cage, and the solid and gaseous impurities 
which are caught by the wet bars are then transferred 
to the wash wator in the tank, as the cage revolves. The 
solid particles of matt.et· settlo by gravity and the sludge 
is removed pertodically by openjng the run-off cock, 
shown in the drawing at the lower portion of the tank. 
A constant level of water is maintained by arranging for 
a regular food by the inlet pipe shown at A in Fig. 1, 
and by the overflow pipe at B, but tho amount of fresh 
water required is small, for little is removed with the sludge, 
and what is required is cruefiy to make up for the moisture 
carried away by tho washed gases. At intervals the water 
in the wash tank is renewed, and the solution containing 
the whole of tho sulphur acids may either be concen-

SuPPLEMl'N'rHW an article which appeared in THE 1 trated for recovery of tho acid, ot· may be treated with 
E.NGINEER of May 8th, 1931, particulars a re now an alkali in ot·det· to obtain the acids in the form of a neutral 
gtven. of two gas ~as hers wruch a~e in use a_t the Centt:at salt. This type of washer, there foro, is very well adapted 
?lectrtc power stat10n for the regton Valenctennes-Anzm, for recovering the sulphur of the coal in some more useful 
m. the D.epat·tment du Nord, F rance, the results obtained form, such as sodium sulphite or soruum hyposulphite, 
\Vtt~ wht?h are stated t~ ~ave b.een entirely satisfactory. rather t-han as the customary worthless salt, calcium 
It 1s clauned that a dtstmct clifierence is noticeable in sulphate. 
the appearance of the gases passing out of the smoke In ord(lr to increase the effectiveness of the squirrel-

c' 

-~-
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FIG. 1 - SQUIRREL CAGE GAS WASHER 

stacks of the power station at Lourches, when the washers 
at'e in operation. and at a distance of between 700 and 
1000 yards from the chimney the gases are practically 
invisible. 

These 'vashers are of very simple and inexpensive 
construction, but the leading motive of the engineers 
concerned in their development was to design a form 
which would require only a small amount of water for 
its operation. A further advantage of the new type of 
washer is that the capital outlay required is smalL The 
cost of a washer, having a capacity sufficient to deal with 
the gases from a boiler with 400 square metres (4300 square 

- ----- __,__ _ ----~ ----- ---

FIG. 2 - HAVEAUX GAS WASHER 

feet) of internal heating surface, is under 20,000!., including 
all the necessary alterations to the structure and piping 
of the boiler-house. 

The Squirrel-cage Washer.-A washer, designed by 
Monsieur P. Giros, tho chief engineer of the electric power 
station at Lourches, was described by the designer in a. 
paper read beforo the local Electrical Engineering Society, 
at L ieges, in Juno last year. I t consists of a double 
squirrel-cage mounted on a horizontal axis in a chamber 
containing the wash water in such a position that the 
waste gases are compelled to travel over its bars before 
they can escape to the chimney. The cage is slowly rotated 
with its lower part rupping into the water. The a rrows 
intF ig. 1 show the path of t he waste gas through the 
apparatus. A very intimate and close contact is obtained, 
between the osraping gases and the water, which clings 

cage washer at Loumhes, a deflecting fan C is placed 
in the gas delivery flue, in order to direct the Bow of gas 
downwards upon the surface of the water. This leads 
to removal of the coarser dust particles before the gas 
comes into contact with the bars of the revolving cage. 
Corrosion difficulties a re overcome either by covering the 
bars and ends of the cage with sheet lead, or by making 
use of twisted strands of asbestos in place of metal, for 
the con.<Jtruction of the cage. Such twisted asbestos 
strands retain the dust particles better than thin bars of 
metal, but they ought to be coated with asphalt or tar 
before use, and both tho end plates of the cage and the 
inner surface of tho containing vessel must also be coated 
with tar in ordor to prevent corrosion by the acid liquid 
and gases. This type of washer has now been in use at 
Lourches for a considerable period, with successful re~;u lts, 
and, when desired, its efficiency can be raised by use of 
a second or third urut, without increasing very seriously 
t he amount of water required to operate it. 

Another simple and inexpensive washer which has also 
been developed and experimented with at Lourches is 
illustrated in Fig. 2. It consists of a series of Bat-shaped 
tuyeres or blowers, wruch rurect the dust-laden gases at 
a hjgh velocity directly upon the surface of water con­
tained in the lower portion of the washer. These streams 
of gas are only 15 mm. to 20 mm. in thickness, and on 
this account tho distance between the lower openings of 
the tuyeres and the water surface can be reduced to a 
very small amount without causing turbulence of the 
water. The uptakes of the apparatus whjch carry the gases 
away have double the linear dimensions of the tuyercs, 
and the gas, therefore, e::-."Pands considerably and is greatly 
redu~ed in velocity before it leaves the washer. This 
expansion and cooling aids the separation of the dust 
and other solid impurities of the waste gases. 

This, the Haveaux washer, like the Gires squirrel-cage 
washer, can be operated with a very small supply of water, 
and it is possible to obtain a fau·ly concentrated solution 
of the sulphur acids in the wash water before the latter 

•is removed for treatment. Very little moisture is carried 
away by the escaping gases, even when the tuyeres are 
brought within close distance of the surface of the wash 
\Vater ; but it is necessary to maintain a constant level 
of water in the tank, and the sludge must be removed at 
intervals by the vent cock shown at the bottom of the 
diagram. 

Canadian Engineering News. 

Copper Refinery Starts Operations. 

A NEW page in the history of Montreal 's indus­
trial developmont was opened recently when operations 
were officially started in the new 3,000,000-dollar copper 
refinery of the Canadian Copper Refiners, Ltd., in Montreal 
East. The plant covers an area of more than 275,000 
square feet, and houses all the complicated apparatus 
necessary to refine the raw material, and separate the 
copper from the silver found in the same ore. \Vith a 
ca pacity of about 75,000 tons of copper a year and about 
720,000 oz. of silver a year, it ranks as o.n important 
industry, and has o.n employment capacity of 300. 

New Insulation Material. 

Commercial utilisation of muskeg vegetation, 
plentiful enough in Northe1·n Alberta, is seen as an imme­
rua te probability following the development of a ne"r 
building insulator called " Mosstex," by two Edmont.on 
men, J. Victor Carlson, and his son Arthur V. Carlson, 
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who aro reported to have perfected a process by which 
ordinary muskog litter is transformed into a fine quality 
of insulation material. Experimental work lS stated to 
have o.dvancod suffietently for the new product to be pre­
sented to the butlding industry. The Carlson process 
consists of mixing the vegetation with water and boiling, 
after which it is churned and finds its way to the presses, 
to omerge as the new building insulation in sheets of various 
lengths and sizes adaptable to use in building. It is stated 
that tests havo shown that the insulation will not burn 
unless subjeetod to a. temperature higher than 392 deg. Fah. 

New Link in Trans-Canada Telephone. 

A now link was forgod recently in the proposou 
trans-Canado. telephone systom, when Montreal ancl 
Winnipeg were brought into direct voice contact ovor Lho 
circuit wires of the Bell Telephone Company and Lho 
Manitoba Govommont Tolophone System that will compose 
the trurd loop in the all-Cana.ruan chain of talking channels, 
which is expected to connect Halifax with Vancouver 
by the end of this yea.r. 

British Coal Imports. 

Up to the rojddle of July, British anthracite 
coal imports through the port of Montreal were over 
53,000' tons ahead of last season, the total up to that time 
being 290,000 tons. With 15,783 tons of German hard 
coal landed on the harbour wharves since the opening of 
navigation, the grand total of anthracite brought across 
the Atlantic ~vas 306,063 toM, or 11,090 more than in 
the corresponding period of last year. June was a. big 
month in the movement of British coal to Canada, no 
less than 123,968 tons having been imported in that 
poriod, as compared with 80,856 tons in June last year. 

Big Fertiliser Plant. 

Tho new superphosphate fertiliser unit at 
Hamilton, Onta rio, of the Grosolli Chemical Company, 
a subsidiary of Canadian Industries, Ltd., has jtist been 
put into operation. The annual capacity of the new unit 
will bo 75,000 tons of 16 per cent. superphosphate, stated 
to be of a. now fl-ee-flowing type manufactured by a. new 
process. 

Control of R adio Broadcasting. 

A rocont decision of the Supreme Court gives 
the Domiruon exclusive control of radio broadcasting 
throughout tho country. The Domiruon has been exercis­
ing this control for some years, but its authority wa~ 
questioned by tho province of Quebec, supported by tho 
provinces of Ontario and New Brunswick. The Supreme 
Court decision gives the Dominion complete jurisdiction 
on the ground of "convenience amounting to necessity." 
I t is likely that an appeal against the finding will be mad~ 
to the Privy Council. 

Benzine from Turner Valley Gas. 

Turner Valley, Alberta, "'vhich now yields in 
the neighbourhood of 1,500,000 barrels of naphtha. yearly, 
may also produce a. like amount of benzine in the same 
period, according to Dr. D. H. Boomer, of tho University 
of Alberta, if experiments carried out at the Instituto of 
Technology, Calgary, px·ove successful. 

Proposed New Fraser River Bridge. 

A combined railway and vehicular traffic bridge 
across the l<'raser River, in British Columbia, immeruately 
east of Port Mann, on a direct line of cornmurucation 
between Vancouver and the south, is proposed by the 
Fraser River Bridge Company. A double-deck steel 
structure, with a span of lOOOft. across deep water, and 
the necessary approaches on each side, is suggested. 
Present plans call for three lines of vehicular traffic on 
the upper deck, and the suggestion has been put forward 
that the Canadian National Railways should solvo its 
problem of a permanent entry into Vancou\'Or by using 
tho lower deck. 

Progress on Montreal Termini. 

With less than a. year's work done on tho Canadian 
National Railway terminus scheme at Montreal, a. good 
showing has already been mado. Several of the minot· 
unit parts of tho underto.kjng have been finished for somo 
time ; others o.re nearing completion, and the major 
parts are well under way. In the excavation for the station 
site, it is estimated that 1,200,000 cubic yards of material 
will be takon out. At tho time of writing-the middle of 
August-660,000 cubic yards had been removed. Tho 
foundations of the four-track vertical lift bridge to be con­
structed over the Lnchine Canal are completed, and tho 
most troublesome part of the work on the undertaking 
has boon surmounted. 

English Syndicate to Work Gold Claims. 

Tho decision of tho Amisk Gold Syndico.t.o to con­
struct, a 100-ton mill to work gold claims in tho Amisk 
Lake-formerly Beaver Lake-area of the Province of 
Saskatche,vo.n, marks tho introduction of English capital 
into Saskatchewan's north. Investigations eKtending 
over several months havo determined the synrucate to 
mako a. substantial investment in the area., and mo.clUnery 
for the mill, to be erected this autumn, will. it is reported, 
bo srupped from England. 

Vancouver Opens New Air Por t. 

Tho first unit of Vancouver's new municipal air 
port on Sea. Island, wruch provides facilities for both land 
and sea planes, was officia.Jly opened towards the end of 
J uly. The air port site occupies 469 acres on the south side 
of the island, wruch is o.t the mouth of the North Arm of 
the Fraser River, and provides ample space for the future 
development of this important air terminus. Present 
development includes tho administration building, ono 
lnnd plane and ono sea plane hangar, and oast-,vest and 
north-sout-h runways . 
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Provincial Letters. 

T HE MIDLANDS AND STAFFORDSHIRE. 

(From ovr own Corrupondent.) 

Hope Renewed. 

THERE is an improved activity in various fields 
of Midland and Staffordshire industry, and it would appear 
that the trade tide has tumed. The way is now clear for 
the country to go ahead with its reconstruction schemes, 
and with hope renewed, zeal and energy have been re­
doubled in an effort to got the trade ship well under weigh. 
Optimism has been increased by the numerous inquiries 
which have come in during the past week. Many of these 
relate to supplies of manufactw-ers, such as the Midland­
and particularly the Birminghe.m-district specialises in, 
and some of which havo hitherto been unable to compete in 
the export markets with similar goods made in other 
countries. Already encouraging orders are accruing. This 
movement, together with the active steps being taken to 
strengthen stocks, aliko of raw materials and manufac­
tw-es, has necessitated the engaging o£ additional hands 
at many of the factories, foundries, mills, and workshops 
in this district. The improvement in business, though not 
so spectacular as the daily Press would have us to believe, 
is, nevertheless, real and encouraging, and embraces alike 
the heavy and the lighter trades. Iron and steel sales are 
better, the engineering trades, heavy and light, are slightly 
more active ; foundries are turning out more castings : 
while reports from the steel sheet mills, the hardware 
and hollowware and the metalware factories all encow-age 
optimism. Confidence in the future is fast retw-ning, and 
as far as this district is concerned, it probably only requires 
the pronouncement of the new Government's policy on 
tariffs to herald a. new era of prosperity for the Midlands 
and Staffordshire. Producers and consumers are e:.."Pecting 
a. gradual, if not rapid, restoration to the flourishing con­
ditions of old times, and it is to be hoped they will not be 
disappointed. They are certainly prepared to do all in 
their power to bring about such a desirable state of affairs, 
and I am convinced that the necessar y energy and enter­
prise are not lacking. 

Factory Sites W an ted in Birmingham. 

With these indications of a. revival in trade, 
Birmingham bids fair to become an even larger manu­
facturing centre than it is to-day. Within the past few 
weeks inquiries have been received by the City Information 
Bureau from fifteen English firms for factory sites in Bir­
mingham, a number of which are from local manufacturers 
desirous of securing la rger premises. It is not only from 
home sources, however, that inquiries are to hand. Tho 
interest tha.t foreign firms are taking in Birmingham as a 
suitable centre for the manufacture of goods in this country 
is shown by the fact tha.t fourteen continental and American 
firms are contemplating opening works in the city. Among 
the countries represented, definite applications to t he 
Bureau for premises and sites have been received from 
France, Germany, and H olland, while there have been 
tentative inquiries from t he United States, Sweden, and 
Belgium. Four foreign firms have actually acquired 
factories in Birmingha.m during the past few weeks. 

Greater Use of Metallurgists. 

Pleas for the greater use of metallurgists in 
industry, and for co-ordination amongst the different 
branches of meta.llurgy, were made in Birmingham on 
Saturday last at the annual dinner of the Co-ordinating 
Committee representing the Staffordshire Iron and Steel 
Institute, the Birmingham :Metallurgical Society, and the 
local section of the Institute of Metals. The Lord Mayor of 
Birmingham (Alderman W. W. Saunders), having reminded 
them that Birmingham made its reputation as a centre 
of hardware manufacture, said the science of metallurgy 
was a vital part of the hardware industry, and the work of 
the metallurgical chemist was one of the great r ocks on 
which the industry was constituted. The metallurgical 
experts were the men behind the scenes, but their work 
waa of the greatest importance. ~lr. W. F. Brazener, 
Chairman of the Committee, complained that frequently 
industrialists in that and other cities did not make suffi­
cient use of their meta.llurgists. They were regarded more 
or leas as doctors or dentists, and were applied to when 
things were getting desperate. As the industries of Bir­
mingham were built up mainly on metal products, everyone 
would see that the metallurgist ought to be called in 
or ought to be on the spot to advise and control the opera­
tions in connection with metals. Mr. Seligman, in making 
an appeal for co-ordination, said that with a little hard 
thinking now and a. little activity in the futw-e, they could 
get between them one central organisation which would 
control all those activities which were for the benefit of 
them all. So th.ey would bring about order where there 
was now confusion, increase the service of metallurgy and 
decrease the burdens of the metallurgist. 

Production Engineers. 

Sir H erbert Austin, speaking as President at the 
annual dinner of the Institute of Production Engineers in 
Birmingham on Saturday last, expressed the view that it 
would be a good thing if they could conveniently and with­
out too much delay, lay down the limitations and the 
necessary activities of a production engineer. We were 
becoming more specialised every year, and it was a great 
advantage to specialise in a particular branch of engi­
neering. H e believed the success of the production engi­
neer was going to be very largely in proportion to his 
satisfactory relations with the other branches of the 
business. Successful contact between the production 
engineer and the designer and the sales manager did not 
only mean personal contact in their particular works, but 
it meant their keeping in touch as an institution with the 
other institutions that controlled the destinies of the 
designer or the salesman, and discusaing with them each 
other's difficulties. There was no doubt, said Sir Herbert, 
that the production engineer was going to be a very neces­
sary factor in future manufacture. He advised the Insti-
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tution to keep the membership as high in quality as 
possible. 

Coventry Engineering. 

Coventry engineering industries are becoming 
increasingly busy, and manufacturers in practically all 
branches of trade in the city are optimistic as to the 
future. Automobile engineers report that inquiries and 
orders are coming in briskly, both on home and export 
account, and sheet metal works and automobile accessory 
producers are experiencing grea.ter calls from the parent 
industry. The electrical trades are favourably placed, 
while tool makers maintain a reasonably high rate of 
output. On the whole, the outlook for Coventry industrial! 
is considered to be bright. 

Coventry Works Fire. 

A destructive fire occurred at the automobile 
engineering works of Riley (Coventry), Ltd., on the 30th 
ult. The repairs and service departments and departmental 
offices were severely damaged, and a number of cars 
destroyed. Fortunately, the fire was prevented from 
spreading, and the production departments were saved. 
The damage is estimated roughly at £10,000. The fact 
that the production shops were not involved means much 
to Coventry, for the works, which employ many hands, a.re 
working at high pressure. Production has not been inter­
rupted, and the repair and service work has been trans­
ferred to another section of the factory. 

Raw Iron Prices. 

The action o£ the Central Pig Iron Producers' 
Association in r eaffirming recent selling rates has en­
couraged the market in the belief that producers hold the 
opinion that trade development should be encouraged by 
keeping prices down. Recent increases in blast-fumace 
production costs, combined with an improved demand, 
might easily have led smelters to a. very different decision. 
Indeed, recent inquiries for supplies of pig iron over long 
periods suggested tha.t some buyers anticipated a rise in 
values. The producers refusal to do business, led one to 
believe that they a lso contemplated better prices. The 
policy of the Association is commanded on 'Change in 
Birmingham, and business this week has proceeded as in 
recent weeks, and was of an encouraging nature. Con­
sumers show a greater readiness to specify deliveries against 
existing contracts which in many cases cover their require­
ments to the end of the year. Offers of con tracts for the 
first quarter of next year at an advance of half a crown on 
present prices have not been readily taken up. Furnace­
men generally are not prepared to commit themselves into 
1932. Derbyshire, North Staffordshire, and North­
amptonshire furnaces are fairly well engaged, and sales of 
odd lots are being made at the officia l minimum selling 
rates, as follow :- Northamptonshire forge, £2 17s. 6d.; 
No. 1 foundry, £3 5s. 6d.; No. 2, £3 4s. 6d.; No. 3, £3 2s. 6d.; 
No. 4, £3 Is. 6d.; Derbyshire forge, £3 Is.; No. 1 foundry, 
£3 9s.; No. 3, £3 Ss.; No. 3, £3 6s.; No. 4, £3 5s.-delivered 
at stations in the Bla<.~k Country and subject to rebate. 

Steel. 

Steel works have booked more business than of 
late, and although this applies particularly to semi-finished 
material and the smaller sizes of finished bars and sections, 
it is also true to a smaller extent as regards hea.vy material. 
Structural steel has been sold on a. larger scale, but satis­
factory specifications are not coming in. There is slightly 
more work in the heavy engineering and the jobbing 
foundries in this area, while the brisker conditions noted in 
recent weeks in the light castings trade are maintained. 
Values are unchanged, being in accordance with the list 
sot out by the Steelmasters' Associa.tion. Boiler plates, 
which are not subject to control, are £8 17s. 6d. per ton. 
In the half-products department local steelmasters have 
secured some business as a result of the difficulty of dealing 
with continen tal firms. For eign tra{ie is virtually at a 
standstill, except for spot lots tha.t continue to be offered 
for prompt delivery, subject to transport facilities. Native 
producers quote small re-rolled bars £6 17s. 6d. to £7, 
and ali-British bars up to £7 10s. Billets sell at last 
week's figure of £5 5s. to £5 10s., while Staffordshire hoops 
make £9 10s. 

Finished Iron. 

The finished iron trade of South Staffordshire 
remains outside the small buying movement noticea.ble in 
other branches of the market, but the strip mills have 
certainly more to do than they had a few weeks ago, and 
manufacturers take a more hopeful view. Iron strip may 
be obtained at £10 10s. to £10 12s. 6d. per ton. l\Iarked 
bar prices are unchanged at £12 per ton, and makers would 
welcome an improvement in business. The position in the 
Crown and common bar branches is unaltered and un­
satisfactory, the latter, despite the fact that continental 
business is almost a.t a standstill. Thoro have been a few 
sales on a sterling basis, though there would appear to ~e 
a wide variation in quotations. The threat of a tariff 
is keeping customers off the market. Complications may 
arise in regard to buying and selling, and the average buyer 
does not want to be involved. 

Galvanised Sheets. 

The minimum price acceptable for 24 gauge 
galvanised corrugated sheets has fallen by a further half­
crown to £9 ! Os. Only substantial orders would be taken 
at this rate, other business being subject to the higher 
quotation of £9 12s. 6d. and £9 15s. Mills are moderately 
well employed, but are prepared to sacrifice a little to 
enable them to run their plants to capacity. There has 
been some increaae of business in tin-plates in this district 
on the week. Quotations range from 14s. to 14s. 6d. 

Steel Scrap. 

Steel scrap is a very difficult market. Prices 
appreciated a short time ago, but users are not prepared 
to pay the higher scale, except for delivery six months or 
so ahead, on the assumption that by t hen there will have 

been a general advance in prices of scra.p metal. 
for prompt delivery are very scarce. 

Unemployment. 
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Orders 

The unemployment figures for the Midland area 
continue to decline and the increased activity of recent 
weeks, aa shown by the reabsorption of labour into industry, 
compares very favourably with the betterment go~g o_n 
in other parts of the country. The most recent declme tS 
one of 10,712, bringing the tota.l for the district down to 
369 958. Of these, 271,190 are wholly unemployed, and 
of the grand total, 262,220 a re male adults. The Bir­
mingham figures now· stand at 69,642, Coventry 13,198, 
Nottingham 14,870, Wa.lsall 10,038, W olverhampton 
15,821, Leicester 12,199, and Derby 10,487. In the Stoke­
on-Trent a.rea there has been a rise on the week of 160; 
Oldbury also is in a slightly worse position than it was. 

LANCASH IRE. 

(From our own Corrupondent8.) 

MANCRESTF.R. 

" Bull " Points. 

I T is now possible to point definitely in several 
directions to a gradual improvement in Lancashire engi­
neering. The btggest actual contract announced dnring 
the past week has, of course, been that placed by the 
Central Electricity Board with British Insulated Cables, 
L td., Prescot, for £337,000 worth of transmission line 
materia.!. Certain textile machinery manufactw-ors in 
the county ha.ve better order books, and these have been 
reflected in more than one instance in departments revert­
ing to full-time \VOrking after va.rying poriods of inactivity. 
In one case a firm of loom makers is reported to ha.ve gone 
on to full-time with about two-thirds of its normal staff, 
after being on short-time for nearly six years. Locomotive 
builders generally are no better situated , although one 
local firm in this branch has secured an Indian order for 
locomotive boilers, and a.n inquiry from Ireland is also 
being dealt with. A number of machine tool makers a.ro 
better placed, and further improvement is e~"Pected. A 
director of one of the leading concerns in the machine 
tool trade is anticipating a busier time coming along 
during the next few months then they have experienced 
for several years. A South African order for railway 
wheels and axles has been secured by a Trafford Park 
concern, and marked activity is reported among Lanca­
shtre engineer ing firms producing heavy-oil engines and 
motor vehicles that ar e being equipped with them. Fina.lly. 
it may be sta.ted that this distt·ict has hope& of securing 
substa.ntial orders from China. for textile and other types 
of industrial plant. 

An Industry of Promise. 

The I mperial Fruit Show, which opened at the 
City Exhibition Hall, Manchester, last Friday, and the 
fifth annua.l convention of the National Food Canning 
Council held in connection therewith, ha.ve between them 
served to focus attention on a little-known branch of 
Lancashire engineering which seems to offer prospects of 
substantial development. Canneries in this country have 
grown from about Bixin 1925 to forty-one at the pr{'sent 
time, and the total capital invested in these now amountR 
to about £4,250,000. Mather and Platt, Ltd., engineers, 
of Newton Hea.th, Manchester , who are said to be the 
biggest manufactw-er& of canning machinery in the 
coWltry, have played a prominent part in this develop­
ment, and are likely to continue to do so in view of the 
extensions to capacity that nre planned by existing 
canneries and the new canning factories that are con­
templated. Mr. H. W . Packer , secretary of the Food 
Canning Council, stated this week t-hat Manchester is 
likely to become the manufacturing centre for canning 
machinery, not only for Great Britain but for the rest 
of the Empire. American plant, so far os canneries in this 
country are concerned, has been virtually displaced by 
British. Delegates to the Canning Conference visited the 
works of Messrs. Ma.ther and Platt on Wednesday of this 
week. 

Manchester- Budapest. 

The first consignment of heavy electrical plant 
which the Metropolitan-Vickers Electrical Company, 
'l'rafford P ark, Manchester , are making for the Hungarian 
State Railways, left here last week on its direct journey, 
t•ia the Harwich-Zeebrugge train ferry, to Budapest, and 
thus inaugura.ted a new era in international railway 
transport. Tho cont1 act covers a. total of about 1400 
tons of plant, including transformers, switchgear, and 
motors, and further consignments for the 1200-mile " door­
to-door" journey will be made at intervals. 

Road and Bridge Expenditure. 

Lancashire Highways and Bridges Oommittee 
in a report to be presented to the Count.y Council on 
Thursday of this week recommend that on schemes 
involving the widening of existing roads only the work 
necessa.ry to put the roads in safe condition shall be 
proceeded with. Other p lans are postponed, and alto­
gether substantial economies on road and bridge e:x"Pendi­
ture are to be effected. 

Personal. 

Mr. W. A. Dearden, engineer and manager of the 
J ohnstone Corporation gasworks, has been appointed to 
succeed Mr. G. Dixon, who has accepted the post of gas 
engineer at Nottingham, as manager of the Lancaster 
Corporation gas undertaking. Mr. T. W. Hall, of 7, Green­
leach-lane, Worsley, late with the Stafford Coal and Iron 
Company, Stoke-on-Trent, has joined the firm of R. G. 
Stone and Co., London, as selling agent for Shelton pig 
iron in the Lancashire, Yorkshire, and Cheshire area. 

Non-ferrous Metals. 

After the previous week's halt in non-ferrous 
metals, there has been a further upward movement in all 
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sections during t he past week. There has been a. certain 
amount of fluctuation in the case of tin, and the highest 
p oint touched has not been maintained. On t he other 
hand, the opening days of the present week saw a. recovery 
from the closing price last week-end, and prices finished 
up about £2 higher on ba lance. Prospects for t in con­
sump tion in this country a re not unsatisfactory, and, 
notwithstanding the fact that t here is no indication at 
the moment of the United States demand picking up, a 
rather " bullish " view of t he statistical position is being 
taken. No decision has yet been reached in America by 
the conference which has been considering t he problem of 
reducing the production of copper. A fairly active demand 
for t he metal, both here and in America, was succeeded 
later in t he week by appreciably quieter condit ions. 
Neither these nor the present uncer tain outlook have 
brought down quotations for st andard, which is clearer 
by about 5s. a ton. The biggest relat ive increase has been 
in lead, which has moved up to t he eJ~.'tent of 10s. a ton. 
This has been due less t o any pressure of demand t han to 
the fact that supplies of the metal at t he moment are 
comparatively limited . Inquiry for spelter has only been 
moderate, but the Cartel's decision to curtail output 
further has stiffened values by about 7s. Gd. a ton. 

Iron and Steel. 

The movement of foundry iron in Lancashire is 
developing satisfactorily so far as actual consumption is 
concerned, and a ltogether deliveries are heavier than they 
were less than two months ago. Forward buying interest 
in the metal seems to be concentrating now on the first three 
months of next year, and Midland makers are willing 
now to book over that period at t o-day's prices. Already, 
a number of the better-situated foundries have covered 
their requirements thus far. For delivery in the Man­
chester district, Staffordshire, Derbyshire, and Cleveland 
brands of pig iron are maintained a t 67s. per ton, with 
Northamptonshire at 65s. 6d., Scottish makes at about 
87s., and West Coast hematite at 8 l s. Lancashire bar iron 
is in moderate request at. £9 15s. per ton for Crown 
quality material and £8 5s. for seconds. R ollers of con­
structiona l steel continue to complain of t he poor demand 
locally, and except for a fair movement of special alloy 
varieties, there has not been much improvement in steel 
generally, recent business having been limited to relatively 
small tonnages of plates and bars. Large bars are quoted 
at £9 7s. 6d. per ton, small re-rolled sorts at about £7, 
sections at £8 7s. 6d., joists a t £8 15s., acid and basic 
boiler plates at up to £8 17s. 6d., and tank plates at 
£8 17s. 6d. 

BARROW·IN-F URNE SS. 

Hematite. 

There is not the same number of orders being 
p laced with North-Western iron producers, but that fact 
need not cause any apprehension, for in most cases buyers 
have assured their supplies for some time ahead. It has 
been stated that the stocks, which had accumulated to 
over 150,000 tons during the slack period, had been 
cleared, but that is not correct . Stocks still exist. Some 
of the material, it is true, is awaiting orders for delivery, 
but there is a certain tonnage still unsold. If there had 
been an entire clearance the Ulverston Works, which 
had a big stock on hand before damping down, would 
have restarted by now. It will not be long before they 
do, for t hey have already received a fairly big cargo of 
foreign ore. With the steel departments temporarily idle 
at Workington there is more iron available from that 
district. The local iron ore t rade is increasing, but there 
is still any amount of room for improvement. More fur ­
naces may go in later, and that will improve business. 
The steel market is dull. W orkingtoo hacS not sufficient 
work to keep on continually on rails, sleepers, and fish­
plates. Barrow rail mills are still working. Hoops and 
small sections are experiencing a fair trade. 

SHEFFIE LD. 

(From. our own Oorrupondent.) 

Signs of Progress. 

THE t rade situation in Sheffield appeat·s to be 
improving, but. the progress so far is not marked, and it 
would, perhaps, be hnrrlly correct to say that the tide 
has definitely turned yet. H owever, the signs are there, 
and they are inspiring confidence in the future. Apart 
from actua l trade advances, there are one or two indica­
tions which give hope. One of these is the re-creation 
in tho markets of the world, as a resul t of the General 
Election, of confidence in the fina ncial stability of Great 
Britain. The Secretary of the Chamber of Commerce 
points out t hat t his confidence is one of the most important 
factors on which our t rade depends. A resumption of 
buying may be expected, and, as the world is under­
stocked with goods at present t hat resumption should be 
of benefit to Sheffield, which, as t he result of reorganisation 
and reduction of production costs, is in a. favourable 
position to take full advantage of the changed sit-uation. 
The Chamber has received inquiries from overseas firms 
which wish to represent British industries, since they 
believe that Sheffield's competitive powers have been 
increased as a result of the difference in t he exchanges. 
Inquiries have also come from firms abroad which a t·e 
considering t he possibility of erecting works in this country 
for the m&nufacture of commodities which, up t o t,he 
present, have been importf'lrl. It is assumed that this is 
being done in anticipation that stops will be taken by t he 
new Government to balA.nce the country's trade account 
by some restriction of imports. The Chamber is com­
piling a list of Sheffield firms which have works or sites 
to dispose of, and it has alAo appointed a very strong 
committee to deal with any questions that. may a rise 
out of possible changes in the country's fiscal system. 

Condition of the Works. 

Steel consumers a re showing their confidence 
by giving orders to cover future requirements, and, in 
consequence, the tonnage of b illets and similar material 
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now on t he books of local steel firms is larger than it has 
been for a. long period. Inquiries are also more numerous 
t han usual. There is no improvement to report in the 
hen,vy angineering, railway or shipbuilding steel depart­
ments. The demand for stainless and kindred steels, 
although it has kept up to a large volume, has t.ondod 
to fall off lately, but is now recovering. The require­
ments of the a utomobile builders remain at about recent 
levels. In the lighter steel branches, a better tone charac­
ter ises the export side, as overseas buyers can now obtain 
these materials at a reduction of about 20 per rent. 
compared with the days when we were on the gold standard. 
The tool makers are expecting to reap a good profit from 
the altered value of sterling as it is likely to make imported 
tools dearer . A good trade in American and German 
tools is done in this country, and it is thought that a lot 
of this trade will now be diverted to home producers. 

Some Orders. 

A few contracts of interest have been announced 
during the past week. The Union of South Africa R ailways 
and Harbours Depart.ment has ordered wagon axles from 
Brown Bayley's Steel Works, L td., Sheffield , and from 
John Baker a nd Bessemer, Ltd., Rotherham. Orders 
for tool steel required by the Egyptian State R ailways 
have been placed with Arthur Balfour and Co., Ltd., 
Thos. Firth and John Brown, Ltd., and Samuel Osbom 
and Co., L td., a ll of Sheffield. Robert Jeokins and Co., 
Ltd., of R otherha m, have received an order from Boots 
Ltd. for stainless steel and mild steel vessels, of a total 
value of nearly £12,000. 

A Disappointing Report. 

The very adverse condit.ions with which Sheffield 
trade has had to contend during the past t\velve months 
have been shown by many company reports, and are 
again emphasised by the report of Samuel Osborn and Co., 
Ltd., for the year ended July 31st. Tho directors state 
that the depression e>.-pericnced during the latter part 
of the previous financial year was accentuated during the 
whole of t he period under review. Competit.ion was keener 
than ever, a nd many orders were obtainable only at 
unremunerative prices. The profit was only £246 1, as 
against £35,291 for the year 1929- 30, and £44,301 for 
1928- 9. No ordinary dividend is r ecommended, as 
compared with 7 per cent. in each of the last two years. 
A balance of £10,069 is carried forward. 

Umbrella Frames in Demand. 

At Stocksbridga, near Sheffield, are the works 
of S. Fox and Co., Ltd.-ono of the constituent firms of 
United Steels, Ltd.-which, although they have f<>r 
many years held a leading position in the heavy steel 
industry, have a still older reputation as the original 
home of the steel umbrella frame. Mr. Samuel Fox was 
the first manufacturer in the count ry to employ steel wire 
for theRe frames, which were previously made of whale­
bone. As a result of some specialised advertising, this 
branch of Messrs. Fox's business is at present enjoying 
great activity. Production has been increased by 100 per 
cent., and in some sections of the plant by as much as 
400 per cent. The plant, which is beng extended, is running 
overtime, and has prospects of maintaining full time 
throughout next year . The wire is rolled and drawn 
from steel melted at the Stockshr idge works. 

Cotton Progress. 

Sheffield, as t he p•·oducer of steel for all kinds of 
mnchinery, is interested in the progress of a ny industry, 
and is therefore pleased to hea.r of improvement in the 
cotton t rade at mills in the Peak district, not far from the 
city. The Cotton Doubling Mills, of Littoo , near Tideswell, 
which have beeQ closed for over twelve months, have been 
reopened on full time, and orders on hand will necessitate 
t he working of two shifts per day for three months. The 
neighbouring Cressbrook m ill, which has been working 
short time for over two years, has also been placed on 
full time. Both these mills are owned by Matthew D ickie 
and Co., Ltd. 

Cutlery and Plate. 

Although the usual Christmas season rush of 
orders has not developed, and the general condition of 
these trades is· one of quietude, t here is more doing t han 
there was n month ago. Last '''eek's returns of unemploy­
ment in the city showed a fall of 1068-although the total 
is still the staggering one of 56,317- and this decrease was 
attributed, in part, to improvement in t he cutlery t rade. 
The specia l Christmas expor t demand has finished, but 
now that the General Election is ou t of t he way, mot'6 
orders are expected from home distributors. There is an 
improvement in the scissors branoh. This trade suffered 
from German competition when the Safeguarding Duty 
on cutlery was allowed to lnpse, but it is now recovering 
at t he expense of t hat country, ns the low rate of exchange 
makes German scissors nearly as expensive as those of 
Sheffield . For the same reason sales of safety razor bladrs 
are increasing, and the trado in German bla~es has fallen 
very greatly. There is a great deal of price-cuttin{t in 
the cu t lery trade, and much of the work done is 
unremunerative. For the t ime of t he year, demand for 
silver ware continues poor. The increased price of eilver 
is being reflected in higher costs of making sterling silver 
goods, And of electro-plating, but the prices of spoon 
nnd fork blanks have not yet gone up, in spito or the 
heavy advances in nickel and copper . 

NORTH OF ENGLAND. 

(From. our own Corre1pondent.) 

More Work for North-East. 

INDusTRIAL prospects in the North of England 
are distinctly brighter. The chango for the better in the 
iron and steel trades is reflected to some extent in the 
slight increase of e:J.:ports. At the moment the total 
volume of trade passing is not heavy, but a very hopeful 
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tone pervades all sections of the market, and steady 
expansion of inquiry is noticeable. Prospects are also 
more encouraging in t he shipbuilding and marine engineer­
ing industries. This week William Gray and Co., Ltd., of 
West Hartlepool, have booked another order for a 9000-
ton steamer for J. and C. H arrison and Co., of London . 
This makes three vessels of the same deadweight tonnage, 
which Messrs. Gray have on their books for the ~ondon 
firm, and brings the total number of vessels which the 
West Hartlepool firm has on order up to six, with an 
aggregate deadweight tonnage of about 53,000 tons. Two 
of the vessels are under construction at the present time, 
and the prospect for the coming winter for shipyard workers 
in the Hartlepools is decidedly brighter than that of a year 
ago. In each case the propelling and other machinery 
'vill be constructed by the Central Marine Engine Works, 
West Hartlepool. Contracts have been awarded by the 
L.N.E.R. Company to Smith, Patterson and Co., of 
Blaydon, for 1000 tons of cast iron chairs, and to tho 
Anderston Foundry Company, Port Clarence, Middles­
brough, for 500 tons of similar material. These orders 
are in connection with ronowal and maintenance of per­
manent way on the L .N.E.R. 

Iron and Steel Exports Higher. 

Although it was only at the end of September that 
Britain went off the gold standard , the effect on Cleveland's 
expor t trade in iron and steel is already noticeable. During 
the p ast month the total tonnage shipped was 45,447 
tons, compared with 36,821 tons in t he previous month. 
Though the increase is not large, it is anticipated that 
shipments will continue to e~-pand, as orders already 
booked and others in prospect are due for delivery. Tho 
pig iron shipments have been more immediately respons~ve 
to the altered conditions. These total 15,901 tons, which 
is tho highest figure recorded since October of last yoar. 
The coastwise shipments, which reached 8336 tons, fell 
101 tons short of the previous best this year-in June 
last-and the delivery of 5549 tons of pig iron to Scotla~d 
is the heaviest since last November. Despatches of pig 
iron to foreign ports advanced from 3831 tons in Sep tember 
to 7515 tons in October, and included 2450 tons to Den­
mark, 1630 tons to Germany, 700 tons to Italy, 542 tons 
to Norway, 430 tons to China and Japan, 506 tons to 
Holland, and 449 tons to Belgium. The manufactured iron 
and steel shipments advanced from 26,367 tons to 29,546 
tons, a decline in the coastwise shipments fl-om 14,531 
tons to 9249 tons being moro than counterbalanced by an 
increase in the exports overseas from 11,636 tons to 
20,297 tons. Of this latter figure, 11,668 tons went to 
South and East African ports, and 1234 tons to India and 
Ceylon, while a shipment of 1425 tons to Canada is believed 
to bo the forerunner of more trade with the Dominion. 

Impor ts Down. 

The imports of iron and steel last month to the 
Tees amounted to 15,036 tons, compared with 15,592 
tons in September and 2 1,182 tons in October last year . 
The heaviest decline was in pig iron at 636 tons, com ­
pared with 1675 tons in September, and 5594 tons in 
October last year . I mports for the twelve months ended 
October 31st from overseas and coastwise reached 171,740 
tons, comprising 25,660 tons of pig iron, 125,373 tons of 
crude steel bars, billets, blooms, and slabs, and 20,707 
tons of plates, bars, angles, r ails, sheets, and joists. For 
the corresponding period a year ago the unloadings were 
158,190 tons, comprising 17,262 tons of pig iron, 106, 176 
tons of crude sheet bars, &c., and 34,7 52 tons of plates, 
bars, angles, &c., and for the twelve months just priot· 
to t he war imports totalled 54,564 tons, eomprising 1427 
tons of pig iron, 33,655 tons of crude sheet bars, &c., 
and 19,482 tons or p lates, bars, &c. 

Cleveland Iron Trade. 

No substantial expansion of business can yet be 
reported in the Cleveland pig iron trade. More inquiries 
are circulating, and it is believed that industrial needs are 
on a heavier scale, but ne\v orders mature slowly. H ow­
ever, ironmasters are well able to wait, and there is every 
confidence that the position will continue to improve. 
This improvement is not being jeopardised by a.n advance 
in prices, and though costs of production are high, iron­
masters are still a ccepting business a t t he fixed minimum 
rates. No. 1 Cleveland foundry iron is 6l s.; No. 3 G.M.B., 
58s. 6d.; No. 4 foundry, 57s. 6d.; and No. 4 forge, 57s. 

Hematite Pig Iron. 

Conditions in the East Coast hematite pig iron 
trade are gradually changing for the better . Stocks at 
makers' yards are still inconveniently large, but are 
decreasing at a gratifying rate. Output is shortly to be 
enlarged by an additional furnace going into blast. 
Ordinary qualities are put at 66s., but buyers claim they 
can buy at rather less. 

Iron-making Materials. 

There is little or no demand for foreign ore, but 
sellers' prices tend to advance, and 17s. 6d. c.i.f. Tees is 
now quoted for best Rubio. The coke t rade is dull, and 
good blast.fumace qualities are offered at 17s. to 17s. 6d. 
delivered at the works. 

Manufactured Iron and Steel. 

Business expands slowly in the manufactured 
iron and steel trado, and producers would wolcome a 
freer flow of specifications. The sheet trade is quieter, and 
galvanised sheets, 24 gauge, have receded to £9 15s. All 
other quotations are unchanged. 

The Coal Trade. 

The Northern coal trade position is somewhat 
disappointing, and the prospects for the month much 
below normal anticipation. There is an absence of inquiry, 
and nearly all the collieries are looking for trade. Some 
producers have sold a fair amount of output over t he early 
part of next year on the basis of minimum prices, and 
others have refrained from doing so in anticipation of 
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prices nsmg. Time alone will show which of t he two policies 
was the better . In the past it has often proved to be a wise 
course to take business up to a certain amount \vhen it is 
offered, and so ensure steady working to a definite extent, 
keeping in hand a reserve of output for any appreciation 
in the market that may take place. The risk of not book· 
ing business is that there may be little of it to get when the 
day of urgent need is at hand. At t he moment, the p its 
are working well on old contracts, but they require imme­
diately more orders for a lmost every class of fuel. Home 
t rade is quiet, and there is very little inquiry from abroad. 
The spurt in business a month ago has spent itself, and 
sellers are keenly on the look-out for customers. At the 
presen t rates of exchange British coals abroad are nearer 
to the prices of competitors t han they have ever been, 
but stocks are so heavy in continental countries that 
demand has not had a chance to assert itself. North­
umberland steam coals are now readily available for any 
date of shipment, and prices are in buyers' favour at 13s. 6d. 
to 13s. 9d., as compared with 14s. 3d. a week ago. Sellers 
find it difficult to attract buyers, even at the lower values. 
Tyne prime and Durham prime steams are q uoted un­
changed, but all are in need of trade. Prices remain 
r espectively at 13s. and 15s. Small steam coals are 
abundant at Ss. 6d. Durham gas coals are inactive, and 
the pits producing them, like those yielding steams are 
working largely on business obtained some weeks ago. 
Best qualities offer at 14s. 6d. to 14s. 9d., and seconda ry 
a t 13s. 6d. D urham coking unscreened and small are 
plentiful at 13s. to 13s. 6d., and inquiry is meagre. Un­
screened bunkers move slowly, best being steady at 13s. 6d. 
to 14s., and seconds 13s. to 13s. 3d. Gas coke is in moderate 
supply, and quoted steadily a.t 19s. Patent oven coke is 
slow trade, and under ample stocks prices rule easy at 
16s. 6d. to 17s. 

COT LAND. 

(.h'rom our OWl~ Correspondent.) 

Shipbuilding. 

THE shipbuilding output from Clyde yards 
<.luring the mon th of October only amounted to three 
vessels of 5849 tons aggregate, a total which speaks 
e loquently of the small amount of work on hand in those 
yar ds. Nevertheless, t he output was noteworthy in that 
it included t he" Dubrovnik," constructed for the Yug06lav 
Navy, the largest and fastest flotilla leader built in t his 
coun t ry. This vessel has a displacement of 2400 tons and 
is designed to attain a speed of at least 37 knots. So far 
as new contracts are concerned, October has been one of 
the best months this year. Messrs. Lithgows, of Port­
Glasgow, are to build a cargo vessel of 9100 tons for 
Messrs. J . and C. Harrison, London ; Alex. Stephen 
and Sons, Ltd., of Govan. a cargo steamer of 8000 tons 
fo r French owners, and D . and , ;v, Henderson and Co., 
L td., of Partick, a cargo steamer of 6800 tons for Messrs. 
H. H ogarth and Sons, of Glasgow. Then Harland and 
Wol.ff, L td., are to build for t he L .M.S. Railway a sister 
ship to t he Clyde pleasure steamer" Duchess of Montrose." 
This vessel will be bujlt at Govan. The inquiry for new 
tonnage, mainly for cargo vessels, has improved a little 
during t he past few weeks. 

Steel. 

There is as yet no change in t he position of the 
steel industry. Plants con tinue to run slowly, the total 
output being only about 30 per cen t. of the capacity. 
Heavy material is poorly specified and other classes a re 
only slight ly better off. Makers, however, hope for better 
demands from srupbuilders. The improvemen t in sheets 
is maintained. Several good orders for black and ligh t 
galvanised sheets have been secured, and one firm, at 
least, in the West of Scotland, has its rolling mills working 
on full time. Tubes a re comparatively quiet, but it is 
reported that one firm has received an important order 
for pipes for Africa . 

Iron. 

Wrought iron makers have been busy of late on 
orders for skelp for Canada, but that business is practically 
over for this season . Bar iron and re-rolled steel are very 
quiet. The latter is still quoted £6 10s. per ton, home or 
export. 

Pig Iron. 
It was expected t hat pig iron would benefit 

from the depreciation of sterling, but, up to date, no advan­
tage is noticeable. Only t hree furnaces are in blast and 
supplies are sti ll ample. Dur ing t he week 1200 tons were 
unloaded at Bowling from Millom and Barrow, while 
s hipments amounted to 564 tons (47!) tons foreign), 
compared with 521 tons (485 tons foreign) in the same 
week last year. 

Contract for Aberdeen. 

I n face of very keen competition, J ohn M. 
H enderson and Co., L t d ., Aberdeen, have secured an order 
for three travelling cranes and auxiliaries from the North­
Western Railway Company, La hore, I nrua. The total 
weight of the three cranes and auxiliaries amounts to 
almost 140 tons. 

Scrap. 

The advance in scrap is fully maintained , cast 
iron machlnery being still quoted 52s. 6d. and heavy 
steel 40s. per t on. 

Coal. 

Owing, in a measure, to the instability of sterling 
and increased competition from Poland, the export demand 
for Scottish coal has again dropped to comparatively 
small quantities for immediate shipment. In the export 
market the only outstanding feature is the strength of 
treble nuts, especially in Fifeshire. Double nuts are fairly 
steady, but singles are most irregular and pearls plentiful. 
H ome demands a re better and round fuels in most districts 
benefit to some extent. Lanarkshire splints and ells are 
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steady, Lothian's steams are fa irly -.vell placed, and 
t hud-class Fifeshire steams are improving. The recent 
demand fo r first-class Fifeshire steams has fa llen off, 
and these can now be secured through second-hands at 
less than colliery p rices. 

WALES AND ADJOll'HNG COUNTIES. 

(From our own Oorrupondent .) 

The Coal Trade. 

SBIPlllENT of coal and coke from the ports in this 
Channel under tho control of the Great W estern Railway 
Company last week were not quite up to t he level of the 
previous week. The total was 438,180 tons, as against 
453,066 tons, while the figure for t he corresponding period 
of last year was 509,953 tons. I t is questionable whether 
the sh ipments for this week will mark any improvement. 
as tonnage is being delayed by bad weather, and further ­
more, char tering operations have r ecently fallen off. At 
the end of last week the number of idle tipping appliances 
at the various docks was thirty-eight, and there were only 
three steamers waiting to berth, while on Monday the 
number of idle tips was reduced to twen ty-four, but a day 
later the total was back over thirty, though it should 
be pointed out that so far as the number of steamers 
actually loading was concerned the position was fairly 
satisfactory. The immediate outlook, however , cannot be 
said t o be cheering, as it is very singular that since the 
General Election the inquiry from abroad for coals has 
unquestionably fallon off appreciably. The opinion was 
expressed in t his column that there was likely to be a pause 
in operations, but it must be said t hat it has come as a 
surprise that t here should be such a perceptible drying up 
of business for early shipment. The market, however, is 
accustomed to things going contrary to e:~o:pectations, 
though t he slackening in the demand is very rusappointing 
and may be only temporary. As a set-off to this it is con­
soling that contract business is still proceeding. Some 
of this is over next year, and does not appear on the 
market, as it used to do in former years; but in the case of 
the Portuguese State R ailways it is officially announced 
that t hey have bought 125,000 tons of smalls to be delivered 
between now and March . This contract has been placed 
with three firms, viz., 60,000 tons with Pyman, Watson 
and Co. , L td .. to be de livered at L isbon ; 35,000 tons with 
R . and H . J. R ea, L td., to be delivered at Barreiro, 
Lisbon ; and 40,000 tons with Gueret, Llewellyn a nd 
1\lerrett, Ltd., for delivery at Opor to. 

Coals 1or France. 

R eference was made last week to the fact that 
it was the inten t ion of the French Government to curtail 
further the impor tation of coals, and to limit as fTom the 
beginrung of this month the quantity to be permitted to 
enter the country to the average of the three years 1928, 
1929 and 1930 less 25 per cen t., but before the week was 
out t he news was received that the decision to cut down 
imports was a ltered, and that t he basis was to remain at 
20 per cent. less than the average of the years above­
mentioned. It is understood that this is to operate for the 
curren t month, but it is not improbable that ther e will be 
no change this year. Another matter affecting ship­
ments to Franco concerns t he administration of the 
licensing system. It will be recalled that there was a 
movement on foot for the procedure to be a ltered in 
respect of the granting of licences, and instead of trus being 
in t he ha nds of the French importers and agents of 
exporters on this side it was p roposed t hat this country 
should be placed in t he same position as Germany, 
Belgium, Holland and Poland, a nd that the licensing should 
be in the hands of the British Central Coal Council. I t 
was maintained by t he coalo,vning interests t hat this would 
have the effect of bringing to thls country its full quota, 
whereas in the past it is contended that imports of coal 
from t his country to France have fallen to a greater exten t 
than those from other countries. Last week, however, 
there was a conference in London between representatives 
of the Central Council of Coalowners and the Coal Ex­
porters' Federation of Great Britain, and although no 
official infor mation was given of the proceedings, it was 
learned that the decision was reached that temporarily, at 
any rate, there should be no change in the existing system, 
but a strong memorandum is being addressed to the 
French importers and the Coal Ex-porters' Federation that 
if they want to maintain the present system then steps 
must be adopted which will ensure that the full quota of 
t he French coal trade iA obtained by this country. 

Tin-plate, Steel and Iron Items. 

South Wales tin -plate employers have volun­
tarily decided to increase t he ex gratia bonus paymen t 
made to t he lower-paid workmen from 5 per cent. to 7t per 
cent. for the quarter commencing November 1st and ending 
on Febr uar y 6th. This is consequent upon the fall to zero 
in the sliding scale which governs wages. Before the end 
of t his week No. 2 blast-furnace at the Dowlais Works, 
Car diff, will have been set in operation, and towards the 
end of this month another furnace at the Briton Ferry 
W orks, belonging to the British (Guest, Keen, Baldwins) 
Iron and Steel Company, L td., will have been blown in. 
There is certainly more activity in the industrial line in 
this area. Five of the sheet mills at Messrs. Gilbertson 's 
works, Pontardawe, are to bo re-started on :Monday next 
after being at a. standstill for over a year, whlle the 
Glantawe Tin-plate Works belonging to the same firm will 
resume operations next week. The repor t is current that 
there is a prospect of the Blaenavon coke ovens and blast­
furnaces making a re-start shortly, but nothlng official so 
far is forthcom ing. These works have been idle since the 
1926 strike. There is a good chance of the Pontyclun and 
Llanharry Iron Ore Works re-starting in about a fortnight. 
When working full time they employed about 700 men. 
The s.s. "Novian" sails from Swansea trus week with the 
largest general cargo that has been despatched from this 
port to Canada for very many years, if indeed it is not a 
record cargo. She is taking between 5000 and 6000 tons of 
tin-plates, b lack plates, galvanised sheets and steel plates 
for constr uctional work. This is the last steamer sailing 
dir eot to Montreal to discharge. The feature of the import 
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t.rade of t his district during the past week or so is th~ quan­
tity of partly manufactured iron and steel goods _wh tch has 
come from t he Continent, principally fr om Belg iUm. The 
lotal for last week was 35,020 tons. wruch compares with 
18,298 tons for the <'orresponding period of last year. The 
quan t ity is much in excess of the average for several years 
past. In fact, it was only equalled in the early part of 1927. 

Current Business. 

The tone of the steam coal mar ket is quiet, 
especially for prompt shipme!lt, . though dry coal~ ~re firm 
compared with other descrtpt!Ons. Dry qualittes can 
command 3d. to 6d . per ton above the schedule, but all 
other coals can be secured without difficulty at the minima. 
Anthracite coals cont inue to be well booked and are very 
busy getting off t he last shipments this season to Canada. 
Patent fuel continues to bo rat:her on the quiet side, but 
coke is moving off more freely. Pitwood remains without 
feature at 24s. 6d. to 25s. 

PERSONAL AND BUSINESS ANNOUNCEMENTS. 

1\ln. A. J,EOOETT has been appointed a director and chairman 
of E. R. and F. Turner, Ltd., I pswich, in succession to the late 
Mr. Pierson Turner. 

l\ln. J . H. B. FonsTER and ~lr. Ralph Freeman, of Sir Douglas 
Fox and Partners, have joined the board of the South Durham 
Steel and Iron Company, Ltd., and Cargo Fleet Iron ComJ?any, 
Ltd., members of the Furness group of steel and iron companies. 

Jlln. DAVlD SMlTB asks us to announce t hat he is severing his 
connect ion, as manager of tho Machine Tool and Small Tool 
Department, with T. C. J oneA and Co., Ltd., of Wood-lane. 
London, W. 2, ~~<nd is starting business on his own acoount as 
manufacturers' agent at 84, Temple Fortune-lane, Golden:s 
Green, London, N.W. 11. Tt~lephone, Speedwell 6092. 

CONTRACTS. 

HAnLAND ANU WoLFF, L td. have in hand an order for the Ban I< 
oi England. It comprises five sets of 520-kW heavy oil engine­
driven geno1·ating eets and two sets of 40 kW. 

TirE Vtsco E N01NEEJUNO COMPANY, Ltd., of 162, Grosvenor·­
road, London, S.W. I , has received an order for t'll•enty-nine of 
its Visco air filters with a total cap~ity of over 350,000 cubic 
feet of air per minute, to be inst11.lled in one building in London. 
I t is believed that it is the largest air filter installation ever· 
ordered for, or installed in, ono building in this country. 

LA SoCIETE n 'E XPLOITATlON DES PROCEDES DABEO, of Pari~, 
asks us to announce that it has received from La Compagnie des 
Chemins de Fer de I'Est an order for forty eets of Dabeg auto­
matic brake gear for fitting on new bogie coaches. The com­
pany also informs us that les Chemins de Fer de la Ceinture de 
Paris have decided to equip with the Dabeg apparatus twenty­
five guards' vans which are at present being constructed. 

TIU: PARSONS OIL ENOJNE COMPANY, Ltd., of Southampton, 
has recently received orders for (a) a 100 B.H.P. petrol engine for 
Rangioro. Power Station, New Zealand ; (b) four petrol engines, 
42 H.P., for aerodrome fire plants; (c) two paraffin Board of 
Trade 30-kW emergency sets for the new Southern Railway boat 
"Isle of Sark" ; (cl) one 4-kW similar paraffin Board of Trade 
emergency set for a new L.)l .S. boat and one 12-kW similar 
set for t.s. " Paris " ; (e) one 20-k'V emergency set for a vessel 
for foreign owners; and (j) one 10 H.P. petrol standby eet for 
overseas. 

HENRY SaroN AND Co., Ltd ., of Cheadle Heath, near Man­
chester, have received from the Leith Harbour and Docks 
Commissioners the order for the machinery and equipment for a 
new concrete granary, with a total storage capacity of 25,000 
tons of grain, which is to be built at t he Imperial Dock, Leith, 
to replace the grain warehouse that was destroyed by fire in 
January, 1930. The order comprises the whole of the conveying. 
elevating, and weighing machinery, the necessary electrical 
equipment, electrical grain temperature indicating apparatus, 
and a complete dust collecting plant. The whole of the machinery 
will be operated by electric motors. 

TA .. ~OYES LTD., of Birmingham, has recently received orders 
for (a) horizontal duplex pumping machinery for Burnley, . 
Lancs.; (b) a treble-ram pump and oil engine for a water com­
pany in Kent ; (c) two four-stage turbine pumps driven by two 
'vood-fuel suction gas engines, and two oil en~ines, auxiliary 
pumps, &c., for South A!rica ; (cl) five vertical oil engine-driven 
bore-hole pumps ; (e) two 84 B.H .P. oil engine generating eets 
complete for a South of England stone company ; (f) two elec­
trically driven reciprocating pumping sets for the Croydon 
Corporation; (!l) two large oil engines for North A!rica ; (h) 
twelve oil engines for India ; (i) a railway in India for an axle 
journal lathe, &c. 

'fHk: I NSTITUTION OF MECHANICAL ENOL~EE:RS' AWARDS.­
The Council of the Institution of )Jechanical Engineers has mado 
the following awards for papers read before Graduates' Sections 
during the eession 1930-31 :-(1) £6, E. E. Griffit.hs (graduate): 
" The Factors lnfiuencing the Design of Normalising Furnaces " 
read at a graduates' and students' meeting of the South Wales 
Branch on November 25th, 1930 ; (2) £4, W. L. Bee by (student): 
" Material Handling in a l\11\SS Production Factory," read at a. 
meeting of the Graduates' Section, Midland Branch; (3) £2, 
C. H. Russell (student) : " Modem Machine Tools," read at a 
meeting of the Graduates' Section, London, on November 24th, 
1930 ; £2, A. E. Ramblin (graduate): " The Mass Production 
of Tin Containers," read at a meeting of the Graduates' Section, 
London. on October 20th, 1930. 

CANN.E:RS' MAOBtNEnv.-The fifth annual convention of the 
National Food Canning Council was held in Manchester this 
week in conjunction with the Imperial F ruit Show. One of the 
principal activities of this Council is to encourage the manu­
facture of specialised and improved machinery for the canning 
industry in Great Britain. Lancashire is making an endeavour 
to attract t his growing industry. and one important firm of 
en~ineers-Mather and Platt. Ltd.- has taken up the manu­
facture of this class of machinery on a considerable scale. 
Visitors to the convention had an opportunity of inspecting 
Mather and Platt's works at Newton Heath on Wednesday last, 
and a complete ran15e of a.ppliances wa.s seen in operation. 
They included pea vaners, washers and separators, graders and 
blanchers ; can-filling machines. cookers and coolers, exhausters, 
coolcing retorts, &c. At a luncheon given at the works, Mr. 
L~ris E. Matber, chairman of the company, said that although 
thiS new branch of manufacture had made good strides the 
val!-le of the canning mo.c:hinery output was as yet only' one­
fiftteth of that of the enhre works, but he anticipated that it 
would not be long before the canning branch had an output 
comparable with those of the electrical, mechanical, textile, and 
fire departments. It would appear to us that there is con­
siderable scope in this connection , for hitherto British engineers 
hav~ been_ smgularly ~lo~ to realise the !h~:t possibilities o£ 
busmess w1th the cannmg mdustry, the mac · ery for which has 
had to be purchased either from the United Sbates or Germany. 
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Current Prices for Metals and Fuels. 

IRON ORE. 
N.W. COAST-

(1) Native .. 
( 1) Spanish .. 

• • • 0 
• 0 • • • 

• • • 0 .. • • • 0 • • 

N .E. COAST­

Native . . . . 
Foreign (c.i.f. ) 

(2) 5 COTLAND-

Rematite .. 
No. 1 Foundry 
No. 3 Foundry 

N.E. C OAS'l'-

• 0 • • • • • • • • 

o o I o o o o o o o 

PIG IRON. 

. . 

. . 

. . 

Homo. 

.£ s. d . 

3 8 6 .. 
3 12 0 .. 
3 9 6 .. 

Homatite Mixed Nos. . . 3 6 0 .. 
3 6 6 .. No. 1 . • . • . . 

Cleveland-
No. 1 . . 

Siliceous Iron 
No. 3 G.M.B ... 
No. 4 Foundry 
No. 4 Forge .. 
Mottled . . . . 
White . . . . 

MrDLANos-

. . 

. . 

. . 

.. 

3 1 0 .. 
3 I 0 .. 
2 18 6 .. 
2 17 6 . . 
2 17 0 . . 
2 16 6 . . 
2 16 6 .. 

. . 

. . 

• • 

. . 

• • 

• • 

(e) Staffs.- (Delivered to Station). 
All·mine (Cold Blast) . . - . . . . 
North Staffs. F orge . . 3 1 0 . . . . 

.. .. Foundry . . 3 6 0 . . . . 
' 

(e ) Nortbampton­
Foundry No. 3 
Forge . . . . 

(e) Dorbyshire-­
No. 3 Foundry 
Forge . . . . 

(8) Lincolnshire-­
No. 3 Foundry 
No. 4 Forge .. 
Bssic . . . . 

( 4) N .W. COAST-

. . 

N. Lancs. and Cum.-

. . 

• • 

. . 

3 2 6 .. 
2 17 6 .. 

3 6 0 .. 
3 1 0 . . 

. . 
. . 

H ematite Mixed Nos. . . {: 
1 
~ 

6 (o ) 
6 (b) . . 
6 (o) . . 

MANUFACTURED IRON. 

S c oTLAND-

Crown Bars .. 
Best .. 

N .E. COAST -

Iron Rivet4 . . 
Common Bars 
Best Bars . . 
Double Best Bars .. 
Treble Best Bars . . 

L ANCB.-

Crown Bars . . 
Second Quality Bars 
Hoops . . . . . . 

S. Y ORKS.-

Crown Bars .. 
.Rest Bars 
lloops . . 

MJOLANUI'I -

. . 

. . 

H ome. 

£ 8 . d . 

.. 10 5 0 . 

. . 

.. 11 5 0 .. 

.. 10 10 0 .. 

.. 1100 .. 

. . 11 10 0 .. 

. . 12 0 0 .. 

9 15 0 .. 
8 6 0 . 

. . 12 0 0 .. 

9 15 0 .. 
.. 10 15 0 . . 
.. 12 0 0 . . 

. . 

. . 

. . 

. . 

•• 

. . 

• 

Crown Bare . . . . 
Marked Bars (Staff!'.) .. 
Nut and Bolt Bars 

9 5 
12 0 
8 7 

. . 10 10 

0 to 10 7 6 
0 . . . . 
6 .. • • 

Oae Tube Strip .. 0 to 10 12 6 

STIIlF.I.. (d) 

16/- to 20/6 
16/- to 18/-

18/- to 21 /-
17/-

Export. 

£ s . d. 

3 6 0 
3 6 6 

3 1 0 
3 1 0 
2 18 6 

6 2 17 

• 

STEEL ( contim4-ed). 

N.E. COAS'l'-

Ship Plates . . . . . . 
Angles . . . . . . . . 
Boiler Plates (Marine) .. 

, ,. (Land ) . . 
Joists • 0 0 • • • • • 

. . 

Home. 
£ s. d . 
8 15 0 .. 
8 7 6 .. 

10 10 0 .. 
10 0 0 .. 
8 15 0 .. 
8 10 0 .. 

. . 

Export. 
£ s. d . 
7 15 0 
7 7 6 

-
7 7 6 

H eavy Rails . . 
Fish·plates 
Channels .. • • 

.. 12 0 0 .. 

.. 10 5 0 .. 
8 2 6 . . 

£9 t o £9 Ss. 
Hard Billets .. 
Soft Billets 

N.W. COAST-

BARROW­

Heavy Rails .. 
Light Rails 
Billets .. . . 

JI'IANOBESTE&-

. . 

. . 

. . 

Bara (Round) .. 
.. (Small Round) 

Hoops (B aling) . . 
.. (Soft Steel) 

Pla tes . . . . . . 

. . 

6 17 

8 6 
8 10 
6 10 

6 .. 

0 .. 
0 to 8 16 0 
0 to 9 o 0 

• • 9 7 6 .. 
7 0 0 .. 

. . 10 0 0 .. 
9 0 0 .. 

. . 17 6 to 9 2 6 
.. (Lancs. Boiler ) .. 

8 
8 15 Oto 8 17 6 

9 15 0 
8 15 0 

2 17 0 SHEPJ'IELD-

2 16 6 
6 2 16 

- · 

-

Export. 

£ s. d. 

9 10 0 

-
-

Siemens Aoid Billets 
H ard Basic . . 
Intermediate Basic 
Soft Basio . . . . 
H oops . . . . 
Soft Wire Rods 

MmLA.NDs-

Small R olled Bars 
(all British) 

. . 

. . 

Small R o.rolled Bars .. 
Billets and Sheet Bars . . 
Oalv. Sheets, f.o .b. L'pool 

(2) Staffordshire H oops .. 
(d) Angles . . . . . . . . 
(d) J oists . . . . . . . . 
(d) Tees . . . . . . . . 
(d ) Bridge and Tank Plates 

Boiler Plates . . . . . . 

9 2 6 (basis ) 
8 2 6 an d 8 12 6 
6 12 6 and 7 2 6 
6 0 0 . . . . 
9 10 0 to 
7 10 0 . . 

9 15 0 

7 10 0 to 8 0 0 
6 17 6 t o 7 0 0 
5 5 0 to 5 10 0 
912 6tol0 0 0 
9 10 0 . . . . 
8 7 6 .. 

8 16 0 .. 
9 7 6 .. 
8 17 6 .. 
8 17 6 .. 

. . 

. . 

NON-FERROUS METAI.S. 
SWANSJ!:A-

-

Tin·p lates, I.C., 20 by 14 .. 
Block Tin (cash) . . . . . . 

., (three months) . . 
Copper (cash) . . . . . . 

,. (three months) . . . . 
Spanish Lead (cash) . . . . 

.. ,. (three mont bs) 
Sp elter (cash) . . . . . . 

.. (three months) . . . . 

. . 
•• 

• • 

• • 

f.o.b . 

. . . . 

. . . . 

13/9 to 14/3 
129 5 () 
131 6 0 
36 2 6 
36 17 6 
13 15 0 
13 13 9 
13 8 9 
13 17 6 

MANOREST~&-

Copper, Best Selected I ngota .. 
.. Electrolytio . . . . . . 
., Strong Sheets . . . . . . 
, Tubes (Basis Price), lb ... 

B rass Tubes (Basis Price), lb. . . 
., Condenser, lb. 

Load, English. . . . 
,. Foreign. . . . 

Spolter . . . . . . 

• • 

. . . . 

Aluminium {per ton- raw ingot) 

• • 

. . 

. . 
. . 

. . .. 

• • . . 
. . 

£86 

FERRO AU.OYS. 
Tungsten Metal Powder 
F erro Tungsten . . . . 

. . . . . . 2/ 4 per lb. 

. . . . . . 2/- per lb. 
P er Ton. 

F erro Chrome, 4 p.c. to 6 p .c. carbon . . £25 0 0 
,. .. 6 p .c. to 8 p.c. . . . . £24 0 0 
.. .. 8 p.c. to 10 p.c. . . . . £22 10 0 
., .. Specially Refined .. 
.. .. l\1e.x. 2 p .c. carbon . . £36 0 0 
.. .. ., 1 p.c. carbon . . £42 0 0 
., ,. .. 0 · 70 p .c. oarbon £50 0 0 
, .. ., carbon free 

Metallic Chromium • • 

. . 
. . 

11d. per lb. 
3/ 1 per lb. 

42 0 0 
43 5 0 
72 0 0 

0 0 101 
0 0 9! 
0 1 0 

15 2 6 
13 12 6 
13 16 0 

Per Unit . 
7/-
7/-
6/6 

10/-
12/-
13/-

Ferro Manganese {per ton) .. . . . £1 1 0 0 for home 

.. .. .. .. .. .£11 10 0 for export 
(8) Home. 

£ s. d. 
(7 ) Export. 

£ e. d. 
.. Silicon, 45 p.c. to 50 p .c. . . .. £10 10 to £12 scale 5/­

p er unit 
(5) SCOTLAND-

Boilor P lates (Marine) . . 9 0 0 .. 
.. .. (Land) . . . . 

Ship P lates, tin . and up 8 15 0 .. 
Sections . . . . . . . . 8 7 6 .. 
Steel Sheets, •in. . . . . 7 10 0 .. 
Shoete (Gal. Cor. 24 B .G. ) 11 0 0 

.. 

. . 

. . 
• • 

8 10 0 

7 15 0 
7 7 6 

.. .. 75 p .c. 

., Vanadium . . . . . . 

.. Molybdenum . . . . 
, Titanium (carbon free) 

7 10 0 Nickel (per ton) . . . . . . 
10 0 0 Ferro Cobalt . . . . • . . . . 

. . 

. . 

. . 

.. £16 to £17 scale 7 /-

• • 

per unit 
12/9 per lb . 
4/ 2 per lb. 
9d. per lb. 

. £210 
8/6 per lb. 

• 

FOII1J,S. 

SCOTLAND. 
LA NA.RKS BlRE-

(f.o.b. Glasgow)-Steam .. 
.. .. Ell • • .. 
.. 
•• .. 

AYRSBlRE-

.. 
•• 

• • .. 

Splint .. 
Trebles 
Doubles 
Singles .. 

• • . . 
. . • • 

. . 
. . 
• • . . 

(f.o.b. P orts)-Steam . . . . . . .. .. J ewel . . . . . . .. .. Trebles . . . . . . 
Fnxsa m r:-

(f.o.b . l\Iethil or Burnt . 
island}-Steam . . 

Screened Navigation 
T rebles . . . . . . 
Doubles .. . . • • 

. . 
• • 

. . 
Singles . . . . . . . . 

LOTBI.A.NS-

(f.o.b . Leith}-Best Steam 
Secondary Steam . . . . 
Trebles . . . . . . . . 
D oubles .. . . 
Singles 

. . 
•• • • 

• • • • 

• • . . 
. . 

. . . . 

(8) N .W. COAS'l'- E NGLAND. 
St eams .. 
H ousehold 
Coke 

N o nTROMBE RLAND-­

Best Steams .. 
Second Steams 
Steam Smalls 
Unsoreened 
Household 

DURBA:U-

B est Gas 

. . . . 

. . . . 

. . 

• • . . 
• • 

• • 

.. • • 

• • . . 

.. 

• • 

. . 

. . 

. . 

.. .. 

. . 

. . 
. . 

.. 

Seco.nd . . . . . . . . . . . . . . . . 
H ousehold . . . . . . . . . . . . . . 
F oundry Coke . . . . . . . . . . . . 

Smtll'.l'IBLD- Inland. 

Export. 
13/ 9 
14/ 6 

14/3 to 16/6 

16/-
13/-
10/-

13/6 
17/-
15/-

12/6 to 13/6 
17/-

16/ 6 to 18/6 
13/ 6 to 14/6 

10/-

12{6 

l'Jf-
l5 j 6 to 16/-

13/ 6 
10/-

21 /-
32/6 to 51/8 
20/- to 20/6 

13/ 6 to l:Jf9 
12/- to 12/3 

8/6 
12/6 t o 13/-
27/- to 39/ 

14./6 to 14/9 
13/3to13/6 
25/- ~o 371 

24/-

B est Hand-picked Branch . . 24/6 to 25/ 6 -
South Yorkshire Best . . . . 23/6 to 24/ 6 -
Derbyshire Best BrightHouso 21/- to 22/- -
B est H ouse Coal . . . . . . 21/6 to 2216 -

Screened H ouse Coal . . . . l9J- to 20 J- -
B est Screened Nuts . . . . 18J- to 19/- -
Small Screened Nuts . . . . 16/6 to 17/6 -
Yorkshire Hards . . . . . . 17 /- to 18/ 6 -
Derbyshire Rards . . . . . . 17 /- t o 18/6 -
Rough Slacks . . . . . . . . 9 f6 to 10 f6 -
Nutty Slacks . . . . . . . . 7/6 to 8J6 -
Smalls . . . . . . . . . . 5 /6 to 6 f6 -
Blast.furnace Coke (Inland).. 10/6 on rail at ovens 
Furnace and Foundry <'oke (Export), f.o.b., 16/- to 16/6 

CARorn­
Stoam Coals : 

(9) SOUTH WALES. 

Best Smokeless Large . . . . . . 
Second Smokeless Large . . . . 
Best Dry Large . . . . . . . . 
Ordinary Dry Large . . . . . . 
B est Black Vein Largo . . . . 
Western Valley Large . . . . . . 
Best Eastern V alley Large . . . . 
Ordinary Eastern Vnlley Largo .. 
Best Steam Smalls . . . . . . 
Ordinary Smalls . . 
Washed Nuts .. . . . . 
N o. 3 Rhondda Large .. .. .. Small& 
N o. 2 ., Large .. 

.. ., Through 

.. ,. Smalls 
Foundry Coke (Export ) 
Furnace Coke (Export ) 
Patent Fuel . . . . . . 
Pitwood (ex ship) . . . . 

S WANSEA­

Anthracite Coals : 
B est Big Vein Large 
Seconds . . . . . . 
Red Vein . . . . 
Machine·made Cobbles 
Nuts 
Beans 

. . . . . . 
• • • • • 0 

Peas . . . . 
Breaker D uff . . 
Rub bly Culm 

Steam Coals : 
Large .. 
Seconds .. 
Smalls .. 
Cargo Through 

. . 

. . 

• • 

.. 

• • 

. . 

• • 

• • 

• • 

• • 

. . 

• • 

• • 

. . 

. . 

. . 

. . 

.. 

. . 

. . 

• • 

. . 

.. 

. . 

. . 

• • 

. . 

• • 

. . 
• • 

. . 

• • 
. . 

. . 

. . 
• • 

. . 

. . 

.. 

• • 

. . 

. . 
• • 

• • 

19/ 6 t o 20/-
18/ 9 to 19/6 
19/- to 19/ 6 
17 /9 to 18/ 3 
18/ 3 to 18/6 
17/9 to 18/-

. . 17/ 7 ~ to 17/9 
17 /3 to 17 /6 
13/- to 13/ 6 

.. 

-~ 

. . 

. . 

. . 

. . 

11 /- to 13/-
19/- to 26/-
19/9 t o 201-
15/- to 16/-
17/- to 17/ 3 
15/ 6 to 16/ -
14/- to 14J3 
22/- to 36/ 6 
15/ 6 to 16/-
19/-to 19/9 
24/6 t o 25/ IS 

36/- ~ 38/6 
27f-w31/6 
22/ 6 to 27 J6 
41/ 6 to 48/6 
40/- to 48/6 
28/ 8 to 32/8 
21/- to 22/-

8/ 6 to 9/ 6 
8/ 6 to 9/-

20/- to 20/6 
18/- to 10/-
11/6 to 13/-
16/- to 17/ 6 

(1) Delivered. (2) Net Makers ' Works. (8 ) f.o.b. Makers' Works, approximate. (4 ) Delivered Sheffield. (5 ) Glasgow, Lanarkshire, and Ay rshire. (8) Home Pricee 

All delivered Glaagow Station. (7) Export Pricee-f.o.b. Glaagow . (8) Except where otherwise indicated, coals are per ton at p it for inland and f.o.b . for expor t , a.nd coke is p er ton on 

rail at ovens and f.o.b. for export. (9 ) Per ton f.o.b. (o) Delivered Glasgow. (b) Delivered Sheffield. (c) Delivered Birmingham. (d ) Reba te : Joiste (minimum), 2! / 8 ; 

Ordinary Ship, Bridge, an d Tank Plates and Seot.iona, 15/- if h ome oonsumers oonfino purcha.ses from assooiated Briti1h Skel Makera. Delivered Black Country Stations. 
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French E ngineering Notes. 
(From, our own Corrupondtnt in Pari8.) 

Marine Exhibition. 
THE annual Salon Nautique Ul Paris has shown 

that French ongine builders are making progress in tho 
construction of solid injection engines, which, for the 
first time. overshadowed ovorything else, evou for small 
powers. Thoro is a great field for such engines for fishing 
boats and canal barges. whic h are still supplied mainly by 
foreign makers, though home firms aro likely to increase 
their participation in the trade, principally with engines 
built under licence from well-kno" n foreign builders. 
The Ruston-Hornsby engines are being built by a French 
company which showed ono of its own make, in addition 
to more powerful marine engines imported fi·om England. 
Fishing boats offer by fa t· the largest opening for business, 
though, for reasons of economy, the boats a re nearly 
always under-powered and the installations often primitive. 
Now that those drawbacks aro recognised. there is hope 
that owners of fishing boats will be more amenable to the 
counsels of exports who install engines t.hat are sufficiont.ly 
powerful and thoroughly roliablo. I n the case of canal 
barges, thoro is less resistance to progress in power equip­
ment. for the reason. probably, that the canals form part 
of an international system, and, as French barges navigate 
on Belgian canals, their owners are disposed to follow what 
has become a general practice in the installation of 
engines on them. For that reason, also, Belgian makers 
of heavy-oil and solid-injection engines supply a. large 
part of the F rench requirements. In view of these trade 
possibilities, the foreign participation in the Show was 
large, and, in addition to two or three British makers of 
engines and boats, thoro were exhibitors from Belgium, 
Sweden, Germany and the United States, though the 
American contribution consisted mainly of small pott·ol 
outboard engine equipments. Bollindors, Sulzer and 
Als-Thom exhibited marine engines of about 500 horse­
power. At the other end of the scale, Lorraine showed 
small solid-injection engines of 6 horse-power . Petrol 
marine engines, excep t the smallest sizes, seem to be dis­
appearing. Renault, n evert.heless, showed petrol engines 
in addition to mechanical injection engines. The growing 
use of solid-injection engines for marine and other purposes 
is encouraged by the reduction of import duties on fuel 
oils, which has appreciably increased the economy of 
these power units. Little advance has been made with 
reversible engines, except for high powers, and the use 
of reversing gears is general. They arc all of the satellite 
type with expanding c lutch, many of them being of one 
German make. 

The Super-liner. 

'f'he Compagnio G~n~rale Transatlantique has 
made ln1own some details of the new liner which was 
put on the stocks early in the year at Saint-Nazairo. 
It will have a length of 311 m., a beam of 35 · 9 m. and a 
depth of 28 m. With normal load it will draw 11 · 16 m. 
of water. The electric propelling machinery will develop 
up to 160,000 horse-power, as compared with the 64,000 
horse-power of t.he '' lie do France." It will be able to 
carry 2500 passengers, and it is stated that the journey 

• between H avre and Ne'v York will bo accomplished in 
less than five days. T here is no French port at present 
capable of receiving such a ship, and the entrance to the 
port of Havre will have to be widened and deepened and 
the port itself dredged. 

Motor Traffic. 
Amongst the many congresses held in Paris 

is one devoted to the safety of automobile traffic, and that 
just held covered the various aspects of road and car 
construction, but attention was given more particularly 
to x·oad users and to the means that should be employed 
to reduce the r isk of accidents. Drivers themselves a re 
held to be mainly responsible for a ccidents, because the 
system of examination for driving licences in this country 
implies that, if they have a. knowledge of the mechanical 
par ts of driving, they may safely handle a car, whereas. 
without physical fitness, many drivers are a danger to 
themselves and to others. The system of granting licen ces 
as the result of a short driving test was regarded as useless. 
The value of a. psychological test is shown by the results 
obtained with drivers of omnibuses and tramways in 
Paris, who have to undergo an elaborate psycbo-teclmical 
examination when all their actions and nervous sensations 
while operating the driving gear on a platform in front 
of a s creen showing traffic are faithfully recorded. They 
also h ave to undergo poriodico.l examinations in order 
to ascertain if they remain fit. Since this system of testing 
was employed, the number of omnibuses in Paris has 
doubled, but there has onJy been a slight percen tage of 
increase in the number of accidents, despite an increasingly 
difficult traffic, while the number of accidents due to 
o rdinary motor car traffic has grown proportionately 
with the number of cars on the road. It was suggested 
at the congress that this psycho-technical examination 
should be made in every case in which a drivel"is respon­
sible for an accident and that his driving licence should 
be cancelled in the event of the examination showiDg him 
to be unfit. The effect of local efforts to educate the 
public and road users was declared to have been good. 
In t he Depar tment of the Sarthe, the local authorities 
had, by this means, reduced the number of motor accidents 
by one half, and it was con c luded that local efforts to 
educate road users, an elimination of unfit drivers, and an 
adeq uate police patrol should be sufficiently effective to 
ensure the safety of road t1·a.ffic. 

Trade Protection. 
::.\Ianufac turers in this country now find that the 

changed conditions of trade have rendered them more 
susceptible to fo reign competition than those elsewhere, 
e.nd that, whilo their own costs are unchanged, they nre 
helpless against the importation of goods which, they a.vor, 
aro sold at prices that are only possible by reason of special 
advantages offered to foreign exporters. As compensating 
tariffs have proved to be inoffecti\'e against dumping, the 
Government is being asked to apply to all manufactures 
the system of import restrictions which is already enforced 
in the case of certain agricultural p roduce and coal. 
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British Patent Specifications. 

Wllctt an im;ention i8 conmnmicattd from abroad the 11ame and 
address of the communicalor ore pri11ttd in italics. 

Tfhen an abridgment i., not illustrated the l>pecijicotion i8 
1dtllout drotrit1!J8. 

C'opits of Sptcijicatiotl8 may bt o#Jto.intd at the Patent O.ffire. 
Salt Branch. 25, Soutllampton-buildin!Js, Chancery-lone, ll' .r., 
at Is. each. 

The date j/r11t Qiven i11 the dote of application; the second rlate, 
at the e11d of th t abridgment, i8 the date of the acceptance oj the 
complde Specification. 

DYNAMOS A ND MOTORS. 

357,308. July 8th, 1930.- DtRECT ELECTRIC CuRRENT Anc 
W.eLDtNO Al>PAllATUS, John Bentley Hnnsell, of 12 1. Eccles 
Old-road. Pendleton, Manchester; nod Associated l!:lec· 
trical Industries, Ltd., of Crown llouse. AJdwych, West­
minster . 

This invention relates to direct electric current arc welding 
apparatus of the kind in which a D.C. generator is provided with 
a separately excited field winding and an opposing fiold winding 
connected in series with the armature and the e.ro welding 
terminals, the object being that the voltage of the generator shall 
rise when tho current in the armature circuit falls and vice versd. 
With this arrangement, however, the change in voltage o£ the 
generator is comparatively slow owing to the transformer Mtion 
between the series and separately excited field windings. The 
separately excited field winding behaves as a coil in a circuit 
closed through an impedance a nd tends to suppress any change 
in flux in the pole pieces of the generator. I£ the curren t from 
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the series field winding is reduced, for instnnce. the current in 
the soparntely excited field winding will also diminish and the 
flux will not immediately change. The separately excited field 
current and field flux will then gradually rise until this field 
current attnins its original \'Glue. According to the invention, a 
D.C. generator A is excited from e. current source B and is pro­
vided with a separately excited field winding C and also an 
oyposing field winding D connected in sorioa with the armature 
o the generator A and the arc welding terminals E . A choke 
coil F is connected in the exciting circuit in series with tho field 
winding C and in some cases an air gap is p rovided in the 
magnetic circuit of the choke coil. The rate of rise in voltage of 
the generator can be controlled by using tappings on the choke 
coil or by adjustment of the air gap. I n some cases, by suitably 
proportioning the coil F, the choke coil usually provided in the 
nrc welding circuit for stabilising the circuit when small 
changes occur in the arc conditions may be dispensed with.­
Stptember 24th, 1931. 

357.4i5. February 24th, 1931.- DYNAMO·ELECTRIO 1\lACHlNES, 
The Briti8h Thom8on-Hou8ton Company, Ltd., of Crown 
Hou8e, Aldwych, Lottdon. li' .C. 2. 

The object of this invention is to provide a simple vibration 
absorbing device for a dynamo-electric machine subject to 
vibration about its axis of rotation owing to a pulsating torque as 
met with in a single-phase motor. In a motor of this type tho 
torque pulsates so as to produce considerable vibration of the 
stationary member. This vibration is ~reatly reduced. in 
accordance with the invention, by supportmg a weight on the 
stationary member by springs and proportioning tho weight and 
the springs so that they have a natural period of vibration corre­
sponding in frequency with the vibration of the stationo.ry 
member of the motor. T his may be accomplisned by var ious 
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arro.ngements of parts, but it iij preferred to provide an o.nnular 
weight A arro.ngod inside of one of tho end covers and coaxial 
with the shaft. The weight is secured in the end cover by radially 
arranged Oat springs B, which are ~cured in radial slots formed 
in the cover and in tho wtJight respectively. The springs are 
there[o.ro reeili.ont to circumferential ~ibra:tions of tho w~ight. A, 
but rtgadly restst movement of tho \vc•ght m o.ny other dtrection 
The weights o.nd the strength of tho springs are made so that th~ 
natural period of vibration of the weight and the springs is the 
same in froqu.ency a.s the vibration of the stationary member due 
to the pulsattng torque of tho motor. By this construction tho 
vibration of the motor is substantially eliminated without the 
necessity of pro\'iding any resilient supports for the motor or its 
!x>aring!!.- Stpttmber Nth. 19:11 . 

TRANSFORMERS AND CONVERTERS. 

367,082. l\Iay 6th, 1930.- CifRBENT TRANSFORllERS, ll'illiam 
Warren Triggs, of tht firm of Mark8 and Clerk 61 and 68 
Lincoln'8 Innjield8, London, TV.C. 2. ' ' 

Th!s invention relates to current transformers for diverting 
rolattvely small amounts of energy from high-potential con-
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ductors and es~eciaUy to current transfo!IDers !Dou~ted in hi~h­
potential buslungs. Ono object of the .mvent1on IS to p~OVJ~O 
improved means {or regulating the rat10 o£ transformatiOn m 
the current transformer. Another object is to p rovide improved 
and economical means for maintaining a substantially constant 
transformation ratio for a given range of current passing through 
tho bushing. A is a bushing insulator supported on a flange B. 
The conductor C passes through the bushing and is insulated 
from tho Bongo B. Within the bushing is the p r imary winding D 
and the secondary winding E of a current transformer. The 
conductor F shunting the primary winding is connected to the 
incoming lead C through an impedance G. I n series with the 
p r imary winding is an impedance H. Whore tho cross section of 
the iron in t he current transformer is ro.ther small or worked at a 
high flux density, the saturation of the core tends to change the 
ratio between the current in the windings D and E os tho current 
in the winding D changes. For maJlY purpo~s it is desirable 
to maintain a constnnt ratio between tno current in the con­
ductor C and t he curren t in tho secondary E throughout 

a pnrt icular range of curren t 
valuo in the conductor C. 
This is accomplished by con ­
trolling the current in tbo 
p r imary winding D by chang· 
ing the proportion or the total 
current in tho conductor C which 
is caused to Oow through the 
winding D. Where it is desired 
to boost the current in the 
secondary E to maintain a con­
stant ratio a.s the current in the 
conductor C increa~s. this may 
be dono by increasing the pro­
portion of the main current Bow. 
ing in tho primary D. Tho pro­
portion or the current in the 
prima ry D is con t rolled by 
changing the relative values of 
the impedances G and H as the 
current increases in the conduc-

B tor C. Ono way of Mcomplish­
ing this result is by the uso of an 
a ir core rcmctanco for tho imped­
ance G or o. metal coro reMt· 
a nce, tho core of which does not 
become saturated a.s the current 
increases. If at the same time H 
is provided with an iron core, 
which becomes saturated a.s the 
current increases, it will bo 
apparen t that the ratio between 
the impedances G and H will be 
increased with t he increase in 
current, and the relative ror· 

tion of the current flowing through tho primary D wil be 
correspondingly increased. T he impedance H may consist 
of a currQnt transformer having a resistance J in ita secondary 
circuit. The current transformer H can have a magnetic 
circuit which becomes saturated as tho current increases so t hat 
a rolatively larger portion of the current will flow through 
t he windin~ D as the current in the conductor C increases, thus 
compensatmg for tho leakage of magnetic flux in tho current 
transformer D E and maintaining a substantially constant ratio 
between the current in the conductor C and the current in the 
secondary E. Tho imP.oda nce H may be in the form of e. CUM'ent 
transformer as descr1bed or may simply be a reactance coil 
having a core which becomes saturntod as the current increases. 
When a current transformer is used for t his purpose its reactance 
may be readily adjusted by changing tho resistance J in the 
secondary circuit. Thermal relays K are shown arranged to cut 
out successive portions or the resistance J a.s the current increases 
and thus reduce tho reaotnnce H. Thermal relays may be used 
for varying the impedance in the branches of tho sCO'condary 
circuit as woll as the primary.-Stpfember 7th, 193 1. 

MEASURING AND TESTIN G INSTRUMENTS. 

367,440. December 13th , 1930.- LJQt' lD ) IETER , A. Lanser. 
Corseaux. Vevoy, Switzer land. 

T his liquid meter is so.id to prevent intentional or accidental 
fraud. It comprises two measuring vessels A and B, which are 
mounted on e. di.scharge tank C. 'l'he liquid is supplied by the 
pump D and is delivered to the measuring vessels by the branch 
pipe shown. The or ifices of the branch pipes and thoso con­
necting the measuring vessels with the tank are controlled by t he 
piston valves F G, which aro slung on an articulated lever H. is 
furnish()d with a spring a t the articulation. Each of t lw ail' 
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vessels is provided with a Ooat valve J. I n operation with the 
parts in tho position shown in tho drawing, liquid i~ pumped 
mto the vessel A until its float valvo J closes. There then 
accumulates e. p~ssuro above t~o ve.~ve G. which is pushed down 
and puts the sprmg at the arttcu1atton of the lever H in stress. 
When the valve G pas~es its seating thoro is a release of pressure, 
and tho valve .F qw~kly reverses for. the emptying of the 
cham~er A, while H IS closed for rofilhng. The sreoi6cation 
explams several safeguards on the exact working o the appa· 
ratus.-Stptember 24th, 1931. 

357,460. December 24th, 1 930.-POt~TERS FOR INOICATlNO 
AND RECORDING INSTRUMENTS, T he Cambriu~e Instru­
ment Company, Ltd., Chesterton-road, Cambridge, C. H. 
Mason, a nd W. J . Stall an. 

.Tbi~ inven tion is concerned with a system of linkage which 
w~l gave an open scale during part of the movement of a 
po~te.r, and o. much closer scale at the extremities. The pointer 
A IS P.tvoted _at B on. the l.ink C, which, in turn, is pivoted at D . 
Th.e hn~ C ts held m m1d-position by the springs E E. The 
pomter ts operated by a ny instrument at the heel F . Fixed 
abutments are arranged at G and H . I t will be seen that t h rough 
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~he mid part of t he. movement of the pointer the magnification 
Ul large, but when 1t touches either of the abutments the ratio 
is greatly reduced. At the ends of t he swing the link C is, of 
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course, allowed by the springs to rock to accommodate the move­
ment of the pivot 6 .-Stptember 24th, 1931. 

PUMPING AND BLOWING MACHINERY. 

357,368. Sep tember 19th, 1930.- MULTI·STAOE FANS, A. V. 
Roe and Co., Ltd., Newton Heath, Manchester, and H . 
Rogerson. 

I t is stipulated that for tho purpose in view, such as 
mine ventilation, the propellers of the fan should be " mounted 
one behind the other upon a common shaft, the fa.ce pitch of the 
several screws or propellers increasing in the direction of flow 
of the air, whilst their diameters gradually decrease, the tunnel 
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containing the screws or propellers having a taper to corre· 
spond with the gradual diminution of the air screw diameter." 
It is claimed that whilst the velocity of the air is gradually 
increased, as it passes throu~h the fan, its pressure is not 
greatly altered , so that stream·hne flow results, which facilitates 
the reduction of the power required to drive the fan as com. 
pared with the usual form of multi-stage fan of the same pitch. 
- September 24th, 193l. 

MISCELLANEOUS. 

357,330. July 30th, 1930.-BRIQUETTING CoAL, H . Hardy, 
107, Rue du Charbon.nage, Anderlues, Belgium. 

This invention relates to the manufacture of briquettes and 
agglomerated bodies from coal subject to pasty fusion, the 
invention consisting in subjecting the coal, in a granular or 
d ivided state, to a heat treatment, at a temperature between 
360 deg. and 600 dog. Cont., according to the kind of coal used, 
1mtil the coal particles assume a more or less globular or 
spheroidal shape, each globule being inwardly of a reticular or 
cellular structure filled with gas and surrounded by a closed 
or unapertured envelope or casing. T o obtain this globular 
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condition it is necessary that the heating should be uniform, so 
that the te mperature in tho interior or each particle is sub· 
etantially the same as the temperature on the surface, and as 
the temperature is progressively increased the diflerent con­
stituent parte o£ the coal undergo first a softening, then a 
liquefying, then a vaporisation, each of these stages taking place 
simultaneously on the exterior and in the interior of each 
particle. AIJ that liquefies on t he surface can freely separate by 
simple evaporation o1· gasification, whilst all that liquefies in 
the interior of each particle, on the other band, is physically 
shut in and consequently causes swelling of the particles. The 
coal particles when in this globular condition lend themselves, 
owing to the chemical decomposition which takes place, to the 
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production of briquettes or agglomerated bodies without the 
uso of ta r or binding mater ial, the globules being first cooled 
and moistened with water , and then , after being kneaded or 
mixed, t ransformed into briquettes by the application of pres­
sure. It is the object of the present invention to simplify the 
abovo process, and the invention consists in compre88ing the 
segregated globular bodies in a press, to convert them into 
agglomerated balls or briquettes, as soon as they issue from the 
oven. It is essential that the tem.Perature to which the coal is 
submitted does not exceed certain lu:nits, depending on the nature 
of the coal, otherwise the $1obules will burst and be converted 
into semi-coke, each par t1clo, whilst maintaining a more or 
less spheroidal form, merely consisting of a hollow empty shell 
formed with aper tures or holes. These coke par ticles are, of 
course, useless for tho production of agglomerated balls or 
briquettes without binding material. I t will be seen that the 
material when brought into a globular condition can be treated 
as a mixture of tar and coal for the production of agglomerates ; 
that is to say, that when bumidilied, kneaded in the hot state, 
and pressed, it can give balls or briquettes. The primary 
process is carried out in the rotary kiln A, the product is kneaded 
mto balls in the machine B, and, if desired, a secondary die· 
tillation is carried out in the roaster C.- S&ptember 24th, 1931. 

Forthcoming Engagements. 

Secretoriu of lrutitulioN, Socie.tiu, &:c., duirotU of having 
noticu of mee.ting1 in.terted in thu column, are requuted to note. 
that, in order to m4ke IUrt of itl iNertion, the necu1ary infoN114tion 
1hould re.ach thil ojftu on, or before, the. !'7Wffling of the. Tue~day 
of the wuk preceding the muting1. In aU ca1u the TDolE and 
l'LA.Oll at which the muting i1 to be held 1hould be clearly 1t<Ued. 

TO-DAY. 
I NSTITUTION OF ELECTRICAL ENGINEERS: NORTH-E ASTERN 

STUDENTS' SECTION .- In the Electrical Engineering Lecture 
Theatre at Armstrong Collel?,e• Newcastle-upon-T yne. " Four 
J\1ontil8 in the United St.atos,' by l\1r. C. D. Clothier . 7.15 p.m. 

INSTITUTION OJ' MEOiiA.NlOAL ENGlNEERS.-Storey's-gate, 
St. James's Park, S.W. l. Thomas Rawksley Lecture, " The 
Mechanical Aspects of Electricity," by Mr. Llewellyn B. 
Atkinson. 6 p .m. 

J UNIOR I NSTITUTION OJ' ENOINEEBS.-39, Victor ia-street , 
S .W . l. " The Cooling of the Crude<>il Engine," by Mr. A. P . 
Quarrel!. 7.30 p .m. 

P HYSIOAL SoCJETY.- At the I mperial College of Science, 
Imperial Institute-road, South Kensington, S.W. 7. Presidential 
address, " The E xpanding Universe," by Sir Arthur Eddington, 
F .R.S. 6 p .m. 

RAlL\VAY CLUB.-67, Fetter-lane, London, E .C. 4. " The 
Callender and Oban Railway," by Mr. H . A. Vallance. 7.30 p .m. 

SATURDAY, NOVEMBER 7TH. 
I NSTITUTE OF BntTtSH FouNDRYMEN: LANCASHIRE BnA..,.CB. 

- In the College of Technology, Sackville-street, Manchester. 
" P roduction of Castings in a Modem Malleable Iron F oundry," 
by ~1r. H. J. Beck. 4 p.m. 

I NSTITUTION OJ' l\1£0HA.NICAL ENGINEERS: C R.ADUATES' 
SECTION.-Storey's-gate, St. James's Park, Westminster , S.W. l. 
Debate, " That a College Education is Desirable in the Training 
of a Mechanical Engineer." 6.46 p.m. 

MONDAY, NOVEMBER 9TH. 
INSTITUTE OJ' l'liETALS: SOOTTISH LOCAL SEOTION.-In the 

R ooms of the Institution of Engineers and Shipbuilders in Soot · 
land, 39, Elmbank-orescent, Glasgow. "Experiences with some 
Electric Furnaces for Melting Copper and Copper Alloys," by 
Mr. W . L. Govier. 7.30 p.m. 

I NSTITUTE OJ' TRANSPORT.-At the Institution of Electrical 
Engineers, Victoria E mbankment, W .C. 2. Annual general 
meeting. Paper, "The Influence of Transport on Regional 
Planning," by l'!1r. J . Paterson. 6.30 p .m . 

NATIONAL INSTITUTE OJ' INDUSTRIAL PSYOliOLOGY.-At the 
Royal Society of Arts, J obn-street, Adelphi, W.C. 2. " Recent 
Research into the Causes of Industrial Accidents," by Mr. Eric 
Farmer. 6 p .m. 

R oYAL AEnoNAUTIOAL SoOlETY.- ln the Ge.umont Film Com­
pany's Theatre, Film H ouse, Wardour-street, v,r. l. "Aero· 
planes as an Aid to Mineral Exploration and the O:peration of 
Aircraft in Sub-zero Temperatures," by Captam W. J. 
McDonough, of Canada. 6.30 p.m. 

TUESDAY, NOVEMBER 10TH. 
I NSTITUTE 01!' MARINE ENOINEERS.-The l'lli.nories, London, 

E .C. 3. " Effects of Propell ing Machinery on Hull Structures," 
by Mr. J . L. Adam. 6 p .m. 

INSTITUTE OJ' METALS: NORTH-EAST COAST LocAL SECTION. 
- In the Electrical Engineerin~ Lecture Theatre, A.rmstrong 
College, Newcastle-on-T yne. ' Die Casting," by Mr. A. H . 
1\Iundey. 7.30 p .m . 

INsTITUTE OF METALS: SwANSEA LooAL SECTION.-At the 
Y.M.C.A., Swansea. "Some Causes of Unsoundne88 in Non­
ferrous Alloys," by Professor D . Hanson. 6.15 p.m. 

INSTITUTION OJ' AUTOMOBILE ENGINEERS.-King's H ead 
H otel, Coventry. " T he Training of Young Automobile Engi­
neers," by Mr. B. G. Robbins. 7.30 p.m. 

I NSTITUTION OJ' ELEOTRlCAL ENGINEERS : SCOTTISH CENTRE. 
-39, E lmbank-erescent, Olasgow, C. 2. " The Design of a Dis­
tribution System in a Rura l Area," by Mr. E. W. Diokinson a.nd 
1\Ir. H. W. Grimmitt. 7.30 p.m. 

INSTITUTION OJ' P J':TROLEUllf. T EOHNOLOOlSTS.-At the H ouse 
of the Royal Society o£ Arts, John-street, Adelphi, W.C. 2. 
" The Dilution T heory of Detonation," by Mr. I. A. J . Duff . 
5.30 p .m. 

INSTITUTION OF WELDINO ENGINEERS, L TD.: NORTH· WESTERN 
BnANOH.-At tho College of Technology, Manchester. "Carbon 
Arc Welding," by l'l1r . A. Y . Stirrat. 7.30 p .m. 

R OYAL I NSTITUTION OJ' 0REAT BRITAIN.- 21, Albemarle­
street, Piccadilly, W. 1. "Combustion of Gases," by ~1r. C. I. 
Finch . 5. 15 p.m. 

SIIEJ'li'IELD 1\iETA.LLUBOICAL AssOCIATION.- 198, \Vest-street, 
Sheffield. " Methods o£ the Determination of Physical Properties 
of Steel," by Mr. J . Woolman. 7.30 p .m. 

WEDNESDAY, NOVEMBER 11TH. 

INSTITUTION OJ' ENGlNEERINO I NSPEOTION.-In the Rooms 
of the Royal Socioty of Arts, John-street, Ade1phi, W.C. 2. 
"Mechanical Testing of Materials," by Dr. 0. H . Gulliver. 
5.30 p .m. 

INSTITUTION OJ' L OCOMOTIVE E NGINEERS : BmMINGJIAM 
CENTRE.-ln Room 178 of the Queen 's Hotel, Birmingham. 
" Locat ion and Acquisition of Natural Water Reserves," by l'l1r. 
C. C. Cowling. 6.45 p.m. 

TH U RSD AY, NOVEMBER 12TH:. 
BoRouorr P OLYTEOSNIO.-Borough-road, S.E. 1. Annual 

Prize Distribution, by Professor 0. E. Inglis. 7.30 p .m. 

Nov. 6, 1931 

FARADAY SooTETY.-ln the RooDlll of the Chemical Society. 
D iscussion on " T he Oxidation of F uel Vapours in Air." 8 p .m. 

INSTITUTE OJ' BRITISH FOUNDRYMEN : L A."<CASKmE BRANCR, 
BUBNLEY SECTION.-ln the Lecture Room of the Municipal 
College, Ormorod-road, Burnley. Mr. W. Bames, of BurnJey, 
and others, will read a series of ten-minute papers. 7.15 p .m. 

I NSTITUTE OF MARINE ENOINEERS.-The ~[inories, London, 
E.C. 3. Films. " The 1\lanuf&<'ture or the ' Royal Soot ' Locomo­
tives" and .. T he Leipzig Technical Fair." 7 p.m. 

INSTITUTE OF METALS.-At the Royal School of Mines, South 
Kensington, S.W. 7. "Some Recen t Advances in Rolling Plant," 
byDr.W.J.P.Rohn. Sp.m . 

INSTITUTE OF l\1£TALS : BmMINGlfAM LOCAL SECTION .-In 
the Chamber of Commerce, New-street, Birmingham. Open 
discussion, " Mechanical Testing," opened by Mr. W. A. Ben ton . 
7 p.m. 

I NSTITUTION OF STRUCTURAL E NOINEERS.- 10, Upper Bel· 
grave-street, S.W. I. "Portland Cement," by r.Ir. H. Gutteridge. 
6.30 p .m . 

NoRTH-EAsT CoAST INSTITUTION oF ENGINEERS AND SHtP· 
BUILDERS : T EES·SIDE BRANOB.-In the Cleveland Scientific 
and Technical J nstitutioo, Cor~;ation-road, Middlesbrough. 
"Electric Grid Change-over," by . S. Bums. 7.30 p.m. 

SomNOE MuSEUM.-Exhibition-road, South Kensington , 
S.W. 7. Modern glasses, "Sheet and Plate Class," by Mr. R. 
F . Taylor. 4.4 6 p.m. 

FRIDAY, NOVEMBER 13TH. 
CHEMICAL ENOINEE,BING CROUP.-Burlington House, Picca­

dilly, W . l. " Platinum," by l'llr. Donald McDonald. 8 p .m. 
INSTITUTE OF )fETALS: SKEJPn:ELD LocAL SECTION.-In the 

Non-fe rrous Section of the Applied Science Department of t he 
University, St. Oeorge's·s9uare, Sheffield. " Engineering Silver 
Solders," by Mr. E . A. Sm1th. 7.30 p .m . 

I NSTITUTION Ol!' W ELDING ENOINEERS.-At the Chamber of 
Commerce, 95, New-street, Birmingham. " Some Details of 
t he Progress Reached in F orge and other Welding in Boiler 
Works Practice," by Me88r8. E. W . Thompson and A. J eavons. 
7 p.m. 

JUNIOR I NSTITUTION OJ' ENOlNEERS.-39, Victoria-street, 
S.W. l. Annual general meeting. 7.30 p.m. 

NORTR·EAST COAST I NSTITUTION OF ENGINEERS AND SHIP· 
BtnLDERS.- At the Mining Institute, Newcastle-upon-Tyne. 
" The Care and Maintenance of the Industrial Steam Locomo· 
tive," by Mr. J . W. R obson. 6 p.m. 

MONDAY, NOVEMBER 16TH. 
NATIONAL I NSTITUTE OJ' I NDUSTRUL PSYCHOLOGY.-At the 

Royal Society of Arts, J ohn-street, Adelphi, W.C. 2. " Recent 
Research into the Causes of Industrial Accidents," by Mr. Erie 
Farmer. 6 p .m. 

TUESD AY, NOVEMBER 17TH. 
INSTITUTION OJ' AUTOMOBILE ENGINEERS.-Seagrave Club, 

Queen-street, Wolverhampton . " The Training of Young Auto· 
mobile Engineers," by 1\lr. B . G . Robbins. 7.30 p.m. 

ROYAL SOCIETY OF ABTs.-John-street, Adelphi, London, 
W.C. 2. Special meeting. " The P ressure Cable-an Advance 
in the Construction of High-voltage Cable Installations," by 
Messrs. M. Hachstadter , W. Vogel and E. Bowden. 8 p.m. 

WEDNESDAY, NOVEMBER 18TH. 
INSTITUTION OJ' AUTOMOBILE ENOINEERS.-1\Ietropole Hotel, 

Kin$·Street, Leeds. " The Training of Young Automobile 
Engmeers," by Mr. B . G. R obbins. 7.15 p.m. 

FRIDAY, NOVEMBER 20TH. 
INSTITUTION OJI ?liEOllANIOAL ENGINEERS.-Storey's-gate, St. 

James's P ark, Westminster , S.W. l. Sixth Report of the 
Marine Oil Engine T rials Committee, to be presen ted by Eng. 
Vice-Admiral Sir George G. Goodwin. 6 p.m. 

JUNIOR INSTITUTION OF ENOINEERS.- 39, Victoria-street, 
S.W. l. " Modern P ressed Brick Manufacture," by Mr. H . 0. 
Brown. 7.30 p .m . 

MONDAY, NOVEMBER 23ao. 
ROYAL SOCIETY OF ABTs.-John-street, Adelphi, London , 

W.C. 2. H owa.rd Lecture, "Diesel Engines, I.," by Mr. H . R. 
Ricardo, F.R.S. 8 p.m. 

TUESDAY, NOVEMBER 24TH. 
INsTITUTION OJ' E LEOTBIO.AL ENOINltJtRS : ScoTTISH C:&NTRE. 

- At the Grosvenor Restaurant, Gordon-street, Glasgow. 
Annual dinner . 6.30 p .m. for 7 p .m. 

I NSTITUTE OF MARINE ENGINEERS.- The ~!inories, London , 
E.C. 3. " The Work o£ Akroyd Stuart and the Development of 
the Oil Engine in which it is Carried On," Akroyd Stuart Award, 
1931, paper, by Mr. AJan E. L . Chorlton. 6 p.m. 

SHEFFIELD 1\!ETA.LLUBOlCAL ASSOClATION.-198, West-street. 
Sheffield. " Works Progress," by l'llr. H. T . Rildage. 7. 30 p.m, 

WED NESDAY, NOVEMBER 26TH. 
I NSTITUTION OJ' AUTOMOBn.E E NOINEEBS.-At the Engi· 

neers' Club, Albert-square, Manchester . " The Training of 
Young Automobile Engineers," by Mr. B. 0 . Rob bins. 7 p.m . 

N&wCOliiEN SoOIETY.- The Annual General Meet ing in the 
H a ll of the Cha rtered Institute of Paten t Agents, 1, Staple 
Inn-buildings , W.C. 2. Annual General Meeting. " Men of 
Straw : An Account of Surviv ing Straw Handicraft," with a 
practical demonstration, by Mr. T . B. Hennell. 5.30 p.m . 

T HURSDAY, NOVEMBER 26TH. 
I NSTITUTlll 011 M:XTALS: BmMINGHAllt LooAL SECTION.-In 

the Chamber of Commerce, New-street, Birmingham. " The 
Casting of 'Ilough P itch Copper," by Mr. W. F. Brazener. 7 p .m . 

FRID AY, NOVEMBER 27TH. 
JUNIOR INSTITUTION Ol!' ENOINEERS.-39, Victoria-street, 

Westminster , S.W. l. " Progress in the Design and Construction 
of Static Transformers," by l'l1r. D . W. McJannet. 7.30 p .m. 

MONDAY, NOVEMBER 30Tu. 
RoYAL SOCIETY Oil' ABTs.-John-street, Adelphi, London, 

W.C. 2. Howard Lecture, " D iesel Engines, Il.," by hlr. H . 
R. Ricardo, F.R.S. 8 p.m. 

WEDNESDAY, DECEMBE R 2l><D. 
RoYAL SOCIETY Oil' ABTs.-John-strset, Adelphi, London, 

W.C. 2. "The Development of Lighthouses," by Mr. D . Alan 
Stevenson. 8 p .m. 

MONDAY, DECEMBER 7TH. 
RoYAL SoOlETY OF AnTs.-John-street, Adelphi, London, 

W.C. 2. Howard Lecture, " Diesel Engines, III.," by Mr. H . 
R. R ieardo, F.R.S. 8 p.m. 

WEDNESDAY, DECEMBER 9TH. 
RoYAL SOOlETY OF AnTS.-John-street, Adelphi, London, 

W.C. 2. T rueman Wood Lecture," Roads and R oad Transport," 
by Sir Henry May bury, G.B.E. 8.30 p.m. 
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