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A Seven-Day Journal 
The Cost of Shipbuilding. 

Two i~ems of news mc.de pub:ic during tho ''"eek 
may fittm~ly be _placed _s~de _by si~e as revealing 
th~ a~l but 1mposs1ble pos1t10n 1n wh1eh Bri tish ship­
bmldmg firms find themselves to-day. Speaking 
on t.he occasion of a launch on the Tyne last week, 
Mr. Dawson, a Newcastle shipowner stat ed that 
he had p~aced an order for three steame~s in H olland. 
Not only could British builders not guarantee a 
fixed date for delivery but their lowest price was 
£50,000, whereas the Dutch quotation we.s £38,500. 
The supplement to Mr. Dawson's remarks is to be 
found i_n some ~gures published by Swan, H unter 
and W1gham RlC~ardson. At the annual meeting 
of that company 1t was stated that of the sixteen 
undertakings owned by or associated with the firm 
only two succeeded in making a profit last year. 
That statement, it seems, has not been accepted by 
certain individuals among the workmen. The firm 
ha-s ~ccordingly now followed it up by p ublishing the 
certificate of a ~m _of chartered accountants showing 
t~e costs of b~.uldmg and the prices r eceived for 
mne vessels bmlt at the 'i\Tallsend Shipyard. None 
of t he orders was accepted at a figure below the 
current market price, but on the nine vessels t-here 
was a totallocs of £8630. 

The Modern Alcht. mist. 
THE announcement the.t Professor Miethe, of the 

Berlin Technical High School, and his assistant, 
Dr . Stammreich , have accidentally succeeded in 
discovering a method ot transmuting mercury into 
gold would have been hailed with derision some 
few years ago, but to-day it is n ot to be discredited 
simply because, so far, it has not received publicity 
except in the daily Press . In other words, while 
awaiting confirmation of the rep orts that have been 
published we can, without loss of scientific dignity, 
prepare to find them true in substance if n ot in 
?etail. So far as can be gathered, Professor Miethe, 
1t would appear, made his discovery while carrying 
out . some experiments on the photographic pro­
per tieS of a new type of mercury vapour lamp. 
Aiter the current had been passed through the lamp 
for &nythlng from 20 to 200 hours it was found t hat 
the mercury vapow· contained minute quantities 
of bright-coloured crusts, which analysis placed 
beyond a ll doubt as being gold. I t is curious to 
note that mercury was perhaps t he favourite metal 
of the alchemists in their search for a substance 
that could be turned into gold. It is also of interest 
to note thet the atomic weights of the two metals 
are very nearly equal, gold being 197.2 and mercury 
200. 0. On the other hand, it sh ould n ot be over­
looked that gold amalgamates very readily, and that 
gold amalgams occur in nature. Rigorous demon ­
stration is, therefore, required that there was no 
gold at the out set either in Dr. Miethcfs lamp or 
in its mercury vapour. 

The E lectricians' Strike. 
THE ballot of the workers in the e:ectricity supply 

industry has gone against arbitration and in favour 
of a strike to force the demand for a ten shillings 
increase in wages. The forty unions concerned 
decided, a few days ago, to take a ballot on the 
questions of whether the members were in favour 
of s ubmitting the application to arbitration or of 
adopting a strike policy. The J oint I ndustria-l 
Council for the industry met at the Ministry of Labour 
on July 18th , and the workers' side reported t he 
result of t he ballot, the figures being 7630 for a str ike 
policy and 5112 for arbitration. The employers 
have p ointed out that a r ecent return shows that 
the total numbers of workers in the industry is 
20,000, and of this number apparently only 12,742 
recorded their votes. At the time of writing the 
next step on t he part of the WOI kers in the industry 
is unknown, but we u nderstand that a meeting of 
all the unions concerned is to be he!d at an early 
date. 

The Railway Eoginemen's Ballot. 

I T is fairly safe to assume that many members of 
the Associated Society of Locomotive Engineers 
and Firemen, and perhaps some of its executive 
al so, were som ewhat ashamed of their officials when, 
last January, the signature of the Society's repre­
sentative to a wages award \Vas repudiated. Though 
con cessions were subsequently made to the men 
and the strike thus brought to an end, only the most 
obstinate m embers of the Society would claim that 
the stoppage was a success, seeing that the companies 
had from 50 to 75 per cent. of t heir trains running 
when, on J anuary 29th, t er ms were signed. That 
a wiser spirit prevails at the moment is shown by 
the result of the ballot as to what shall be done with 
respect to the men's demand for the abolition of 
classification and as to the guaranteed full day's 
pay for any portion of Sunday that may be worked. 
Out of 67,000 ballot papers issued 51,787 were re-
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t urned and 301'8 of them were either spoiled or blank. 
Of t~e 48,769 effective votes only 15,708 voted for 
a str1ke. There were 18,298 against a strike and in 
favour of negotiations with the companies, whilst 
14,763 were also against a strike but would have 
~he matter referred to the ·wages Boards. Thus 
111 all 33,061 of the members voted against a strike. 

The Engineers' Wages Claim. 

R El'LYINO to the claim of the engineering unions 
for a wages advance of one pound a week the E m-

' ' F ' p.oyers •ederation last week stated that further 
consideration of the question had but se1 ved to 
?onfu·m t.he view that the engineering industry, in 
1ts present state, could not bear the additional burden 
that would inevitabl y accr ue if an advance of wages 
\\~ere concede~. I n communicating this decision, 
S1r Allan Smtth, the Federation's secretary, did 
not ma!<e any counter offer to the men's app:ication. 
The un10ns concerned have considered the emp:oyers' 
statement at great length, and have decided to allow 
their application to stand and to call a conference 
to meet in London next Thw sday, July 31st, for 
the purpose of receiving the executives' reports. 

New French Submarines. 

TeE French submarine Requin, launched at 
Cherbourg o_n aturday, is the first of a c!ass designed 
as ocean -gomg boats with a large radius of action. 
I t appears that seven other vesse~s of this class 
are still on t he stocks at Cherbow·g, Toulon, and 
Brest. Displacing 1140 tons on the sw-face and 
1440 tons submerged, they have a length of 256ft. 
between perpendiculars, a breadth of 23ft., and a 
draught of 16ft. Each boat will be propelled by 
two Diesel two-cycle engines developing together 
2900 brake h orse-power, and a surface speed of 
16 knots is anticipated. The electro-motors for 
underwater cruising are of 1800 horse-power for a 
speed of 10 knots. Sufficient oil is stowed for a 
sw-face voyage of 9000 miles at economical speed. 
The armament consists of one 3 . 9in. gun mounted 
on deck, and eight tubes for discharging the new 
21. 6in. torpedoes, of which about twelve will be 
carried. In addition to the Requin, this class 
includes the following hosts : Souffleur, Narval, 
Caiman, Phoque, Marsouin, Dauphin, and Espa.don. 
Six smaller submarines, rated as second-c!e.ss boats, 
which were laid down in private yards last year, 
will soon be going afloat. They displace 600 tons 
on t he sw·face, have a sp eed of 14 knots, and will be 
armed with a 3 . 9in. gun and seven 21. 6in. torpedoes. 
Wor k is expected to begin this year on the second 
half of the submarine building programme. Trus 
measure provides for two submarine cruisers of 
3000 tons, thirty first-class boats of 1385 tons, and 
seven mine-laying boats of 600 to 1300 tons, all of 
which are to be completed by 1931 at t he latest. 

Wireless in the E mpire Pageant. 

I N 'the representation of Mr. Marconi's first experi­
ments in Transatlantic wireless telegraphy at Signal 
Hill, Newfoundland, which is being included in the 
British Empire Pageant, the scene will be made 
to conform, as far as p ossible, with the events which 
took place ih December, 1901. Wire~ess instru­
ments and apparatus of the type used at that time 
have been assembled ready for the event, and Mr. 
0. S. Kemp, who was Mr. Marconi's chief assistant 
in the Signal Hill experiments, is taking the same 
part in 'the pageant as he did at. Signal Hill. The 
instruments themselves will n ot, however, be used 
in t he Pageant but will be exhibited in the New­
foundland Pavilion. 

Torquay Waterwork<~. 

TaE new waterworks in cow-se of construction 
for Torquay were inspected by membe1 s of the 
Town Council on July 19th, ~nd special a ttention 
was given to the reservoir at Great Hill, which, 
when completed, will have a capacity of 1,500,000 
gallons. The scheme is n oteworthy on account of 
the fact t hat the watershed from which the supplies 
are drawn is being planted under a regular afforesta­
tion programme, at the rate of from 30 to 40 acres a 
year. When the trees have matured it is intended 
to erect an overhead electric transmission line for 
supp:ying the p o\\'er for dealing with the timber. 

The E nd of an Old Packet. 

• 
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price is said to have been £25,000. The City of 
Oxford then became No. 1 of the " Dummy Fleet," 
or, in other words, the shadow of R .M.S. St. Vincent, 
which she was made to resemble in outward appear ­
ance. After serving in that capacity for some time 
the old ship was converted into F leet Messenger 
No. 50, which entailed cutting away some of her 
superstructure and building a deck for accommodat­
ing kite balloons. A gas-making p~ant was fitted 
up in her foreholds, and she was capable of filling 
an observabion balloon with 30,000 cubic feet of 
gas and sending it up into the air in four minutes. 
The next role assigned to the vessel was that of a 
seap!ane carrier , st&tioned at Port aid. 'he came 
home just before the Armistice, twice escaping 
being torpedoed , and was offered for sale at Cardiff. 
The Government withdrew her when the bidding 
wen t to £30,500, but subsequently sold her back 
to her old owners, who reconditioned her and put 
her back on the Eastern Mediterranean service. 
Now she has been sold for scrapping for £ll,OOO, 
a good testimonial to the work originally put into 
the hull. Apropos of the passing of this old steamer, 
it is noteworthy that good progress is being made 
in the re-r igging of the Cutty Sark, the last of the 
old tea clippers, so that she will appear as Rhe did 
at the zenith of her career. 

Test of a Welded Steamer. • 
• 

A VERY good test of the practical value of the 
use of welded joints in place of riveting for ship 
construction is given by the ss. Caris., which was 
docked last week after being stranded. The Caria 
is the first ship ever built in which a ll the p~ating was 
jointed by welding and was launched by Gammell , 
Laird and Co., in 1920. She i!:i of 398 tons gross, 
and 185 tons net, register, and is owned by the 
l\1anx Isles Steamship Company . On the way 
out from Ma.nchester to Belfast, with a full cargo, 
she ran aground in the Mersey a nd remained fast 
while t he t ide ebbed. The str ain of lying aground 
was severe enough to set in the plating of her bilges 
over a considerable length, but she refloated on the. 
rising tide. I t was foUXld, however , that she had made 
no water and she proceeded on her voyage. Even 
after steaming over to Ireland no leaks developed 
a.nd the vessol came back and was dry-docked at 
her makers' yard. Careful examination revealed 
the fact that there was not a single break in t he 
plating, although, as already stated, it was con­
siderably set up in way of the bilges . 

The Gretna Explosives Factory. 
I N spite of the energetic efforts made by certain 

Scottish members of Parliament to induce the 
Government to retain a.nd exp!oit the e~-p!osives work · 
at Gretna and Eastriggs, established during the war, 
the ssle of the buildings, p:ant and land not previously 
disposed of was begun at Carlisle on Tuesday. The 
suggestion had been made to the Government that i t 
ought to establish at Gretna various industries con­
nected particularly with house building, such as the 
manufacture of concrete blocks, tiles, &c., carpentry 
productions, and so on. At the opening of the sale 
it was hinted that although the Government had 
rejected this proposal to t he extent of allowing the 
sale to proceed as planned, it might be found that 
some of the buildings and p!ant, if not disposed of 
during the sale, would be retained by the Govern­
ment for industrial purposes. Very low prices were 
realised for some of the lots offered for sale. One 
other big block of Government surplus propel ty, the 
port of Richborough, remains unsold. Tho total 
assets for sale in t he hands of the Surp1us Stores 
Liquidation Department are now estimated to have 
a vslue of 6! million p ounds sterling. Every effor t 
is to be made t o dispose of them before the end of 
t.he current financial year. 

Company Titles. 
I N these days of business amalgamations and 

combinations the problem has frequently to b e faced 
of devising a name for a combined undertaking 
that will preserve at least some connection with the 
titles of the separate firms before they united. It is 
very obvious, we think, that the problem has in some 
cases been approached and solved with little or no 
respect for euphony or even for commercial con­
venience and efficiency. Nearly all the big banking 
combinations have reduced their initially unwieldy 
and unpleasantly sounding titles to something short 
and crisp yet characteristic. , The time seems rip e 
for some of our industrial and engineering under­
takings to do likewise. In the recasting of a com· 

ANoTHER of the famous old iron ships has gone pany's title, however, many things have to b e thought 
in the City of Oxford, which left trus country last of. To considerations of a purely commercial natw·e 
week to go to an I talian ship-breaking yard . The the President of the Board of Trade has now added 
City of Oxford was built in 1882, by Barclay, Curle one of a new kind. While seemingly anyone is free 
for the City Line, and was of some 4000 tons. She to use the word" International " in the title of a com­
was of the barque rigged type of steamer, intended pa ny, the designation "National" is apparently held 
for the Calcutta service, and had a speed of 13! to contain a possibility of misleading the subscribing 
knots-a very good speed for those days. After public, and when the next r evision of the Companies 
being in commission for about nine years the engines Acts is under taken it may be found that " National," 
were altered to triple-expansion and new boilers " Imperia l," and similar adjectives will b e p~aced 
were installed. The ship was taken over by the under a ban so far as a new company seeking to 
Ellerman Line in 1906, and was purchased by the register its title is concerned. So much we infer 
Admiralty sh ortly after the outbreak of the war. from a statement made by Mr. Webb in the H ouse of 
H er speed was then some 12 knots, and the purchase I Commons on Tuesday. 
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British Empire Exhibition. 
ENGINEERING EXHIBITS, No. XIV.* 

GENERAL ENGINEERING EXHIBITS. 

RANSOl\JES A~D RAPIER, Ll111ITED. 

THE oulslanding feature on tho stand of Ransomes 
and Rapier, Limited, of 32, Victoria-street, , . \V. 1, 
is the mobile crane, illustrated in Fig. 2i2. This 
crane has o. capacity of 2 tons at l Oft. 6in. radius 

• 

simply goes to tho wagon, wherovor it may be, lifts 
the consignment and takes it to the lorry. 1\!uch 
timo and engine powor in placing wagons at the crano 
are thereby saved and, in addition, wagons can be 
moro quickly released and bo made available for 
return loads. 

Tho crane is pro\·ided with two large rubber­
tired road wheel&, mounted on a fixed axle, in front, 

FIG. 272- PETROL- ELECTRIC MOBILE CRANE-RANSOMES AND RAPIER 

and of 26 cwt. a.t 15ft. radius; it will lift to 16ft. 
above ground level and lower to 20ft. below. The 
j ib, when carrying a load of 25 cwt., ·will clear an 
opening having a headway of l Oft. and a. width of 
51t. 6in. 

The particular utilit..y of this crane lies in tho 
fact that it can go anywhere where a petrol lorry ca.n 

whilst the rear end is supported on a two-wheeled 
castor. The latter is mounted on a. centre post and 
is both the driving a.nd steering clement, and its 
axle is a rticulated so as to adjust itself to uneven 
ground. The steering and slowing are carried out 
by means of suitable shafting and a steering wheel 
of the ordinary motor car type. The hoisting and 

• 

I 
I 

20 horse-power potrol engine directly coupled to an 
8-kilowatt dynamo giving 240 volts at 1500 revolu­
tions per minute. 

A notable feature of thi!i crane is its stability. 
By reason of tho fact that tho jib is always at right 
angles to tho axis of tho two front whools the effect 
on the crano, should it bo callocl upon to lift a weight 
greater than its capacity, is to causo tho tail of tho 
crano to rise without lifting tho load. This movement.. 
warns the drivor and gives him ample time to realise his 
mi~:~tnke before the crano bccomel'l un. table. The 
hoist and derrick motions aro fitted with the LewiH 
patented solenoid el~ct ric brakes of which Ransomes 
and Rapier aro the sole makers. They act in tantly 
when the current is cut off. 

Models of b reakdown cranes, t raversers, Stoney 
roller sluices, &c., are also shown on this stand . 

• m \ V. G. ARMSTRONG, \\' HITWORTH AND Co., 
LIMITED. 

Ono of tho notable exhibits on tho large stand 
occupied by Sir W. G. Armstrong, \\11itworth and 
Co., Limited, is an eight-coupled locomotive built 
at cotswood for the Buenos Aires Groat Southern 
Raihvay. The weight of this engino in working 
ordor is 83. 7 tons, and tho tender tums the scale 
a.t 51.35 tons. The total length ovor buffers is 
64ft. 3in. ; tho gauge 6ft. 6in. ; and tho diameter 
of the driving wheels 4ft. 7 !in. Thoro are three 
cylinders, each 17!in. dia.moier by 26in. stroke, and 
thoy all drive the second driving axlo, giving a.t 
85 per cent. of the boile r pressure, which is 200 lb., 
a. tractive effot't of 36,900 lb. An interesting feature 
is the employment of Walsehaerts' gear for the inside 
cylinder. In this arrangement the connecting-rod 
for the reversing link, which is ordinarily actuated 
by a return crank on the d riving crank pin is coupled 
to an excentric koyed to tho crank shaft. The insido 
cylinder is inclined at 1 in 6! to clear the leading 
axle, a.nd an overhead guido ba.r of the single slipper 
typo is employed. On tho boss of the crossbead is 
formed a. downwards-directed bracket or arm which 
drives the combining levor. The piston valves are 
l (;in. in diameter. Tho boiler, which is oil-fired, has 
a.n evaporative surface of 1887 square feet and a. 
superheater surface, measured on the inside, of 410 
square feet. The inner fire -box is of stool. 

A general viow of the engine is given in Fig. 2n 
and a diagram in Fig. 274. From tho former it will 
be seen that a ·w eir feed-water heater and feed pump 

• 

FIG. 273- LOCOMOTIVE FOR THE BUENOS AlRES GREAT SOUTHERN RAILWAY ARMSTRONG, WHITWORTH 

• 
go ; it can, moreover, bo used in wo.rehouses as well 
as in yards and docks and by tho canal and rivet' s ide. 
To railway companies, as a substitute for stationary 
cranes, it should particularly appeal, as there is no 
necessity to shunt out other wagons in order to get 
a particular wagon to the crane. The mobile crane 

• l\o. X ll l. uppl·O.r<·d JuJy 18th, 19:!1. 

dorricking motions are pet·fo rmod b y moans of 
separate motors through wonnandbpw·reduction gears 
to barrels mounted on a cast iron bed-plate. The 
travelling motion is driven by the two -wheel castor 
which carries two motors wired in series, each driving 
ono wheel, the po'\\er being thus differentially applied 
to the two wheels. Power is generated by m('a ns of a 

al'o fitted, a.nd lhoso who liko an engine to look \\Oil 

will observe with regret tho arrangement of lubri ­
cating pipos and other details on the outside of the 
boiler. Tho " port -hole" in tho valve chest cove~ 
the drifting valve . The tonder can-ics 4000 gallons 
of water, and 8l tons of liquid fuel in a removable 
tank. The oil is heated in a Rmall we-11 at the front 

• 
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end of the tank by tlo steam coil, and is carried by a. By adjusting this bridle the steam jet can be reaclily 
tube with spherical joints to the engine where it is varied. The firo pan is provided with four doors, 
again heated before passing through a. strainer on its one at each end of the two air ducts in the sides of 
way to the bumer. This burner, which is of the the fire pan and controllable from tho footplate. 

l 
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FIG. 274 BUENOS AIRES GREAT SOUTHERN LOCOMOTIVE 

• 
Best pa.ttorn, is placed at the forward end of tho ash 
or fire pan, and the flame is projected towards the 
back and returns over an arch boforo entering tho 
Luhes. The characteristic featnro of tho Best bumor 
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FIG. 275- BE3T OIL BURNER 

i that the steam supply is a.bovo tho oil supply, a.s seon 
in the section- Fig. 275. The liquid fuel ontors 
the burner by gravity, is pulvorisod by the fiat steam 
.i<>ts and projected backward into a central t rough 

Tho air passes into the central Ol' burner trough of 
the fire pan through cast iron grids. 

A certain amount of air is a lso admitted a round 
tho burner nozzle, which doos not quite fiJI the 

opening in the back wall of 
the burner carrier. A clean­
ing door is fitted at tho rear 
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end of the central trough. 

DonMAN, LoNo AND Co., 
LIMITED. 

The stand of Dorman, Long 
and Co., Limited, is un­
doubtedly one of the finest 
in the Palace of Engineering. 
Its design, produced by Sir 
Edwin Lutyens, R.A., repre­
sents an adaptation of the 
early Greek and R oman 
columnar architecture to 
modern methods of construc­
tion. From a base floored 
with teak, an entablature is 
supported aloft on eight gent­
ly tapering columns, four of 
which-those at tho corners 
-are square sectioned, and 
four, disposed on two sides 
of tho stand, circular. In his 
detestation of the sham, Rus­
kin, had he lived to visit 
Wombley, would, no doubt, 
have passed caustic commen t 
on the construction of tho 
stand , for the truth is that 

the columns are not marble, as they appear to 
be, but steol stanchions encased in Scagliola, a 
marble subsl.itute made by a. process that has 
come down to us from the early part of the six-
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FIG. 276- FIRE- PAN FOR BEST OIL BUR MER 
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in the bottom of tho fir<' pan--see Fig. 276. The teenth century. We do not gricYo, howovor, for 
hot gases thon turn upward into tho fire-box which the hidden interior, but find the beauty of tho 
iR Jinod with firo-brick-as shown in Fig. 277. It exterior undiminished after pooping round ono of the 
should bo noticed that the steam jet is formed by a columns which at the back has been left without 
hingod picco which is kept in posit ion by a bridlo. its marble covering in ordN to Rhow its steel bones. 
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The exhibits on the stand are illustrative of the 
firm's wide range of interests in the iron and steel 
manufacturing, constructional engineering, bridge 
building, colliery and mining industries. A large 
water colour drawing of ydney Harbour Bridge, 
the contract for which was awarded to the finn last 
February, is a feature of great attractiveness and, 
in ou r eyes at least, proves, if proof be sought, that 
in modern engineering works efficiency and fitness 
do not perforce entail ugliness, but, on the cont rary, 
involve a natural, unstrainod clignity and beauty. 
The severely practical, however, dominates the rest 
of the exhibits, although in the very range of the 
firm's products there is to bo caught an inspiring 
insight into the metaUurgi'>t's conquest ovor natural 
materials and the usos to which the engineer has put 
it. Coal and coke and thoir amazing series of valu­
able by-products, iron-stono, pig iron, forro-man­
ga.neso, fire-bricks and crushed slag, all derived from 
the finn's own mines or furnaces , represent but one 
section of tho company's wide interests. Basic 
open-hearth steel in all its unmanufactured or semi­
finished forms is exhibited, and serves to remind 
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FIG. 277 
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us that tho firm has a capacity for producing over a 
million tons of this material per year. A complete 
series of British standard sections covering I ll 
different classes or sizes of beams, channels, angles 
and tees indicates the facilities which the company 
has at its command for ~vorking up its semi-finished 
material into the forms demanded by the engineer. 
F lat, round and square bars, rails of all types and 
steel plates are exemplified among tho exhibits. 
For shipbuilding and constructional work the com­
pany can now produce plates from 3 / 10in. to 2in. in 
thickness, up to 100ft. in length and up to 9ft. in 
width. Among the platos shown are some manu­
factured on the firm's universal plate mill at the 
Redca.r works, the only mill of its kind, it is said, 
that is at work in Great Britain, although it may 
shortly not be able to continue its claim to that 
position. On this mill the plates are rolled simul­
taneously on both faces and both edges, with the 
result that edge shearing and m9.chining can be 
eliminated by the users of the plates. The mill 
can produce such plates in thicknesses from lin. 
to 2in. and in widths from 15in. to 45in. An in­
teresting contract which the firm is now executing 
is represented by two sections of the 72in. and 57in. 
riveted pipe lines being laid in India for the Bombay 
Municipality Water Supply. This contract, the 
overseas work in connection mth which is being 
ca.rriod out by t he firm's associated company, Brait h ­
waite and Co., Limited, covers the laying of 80 
miles of t he larger section and 30 miles of the smaller . 
The plates for the pipes- 80,000 tons will bo required 
--aa.re shipped flat to India and are bont, riveted 
and caulked into pipe form after arriva.l. 

MODEL PAPER-MAKING PLANT . 

Under the organisation of the Paper Makors' Associa­
tion of Great Britain and Ireland, nearly throe dozen 
different firms have co-operated in providing a-s a. 
joint exhibit a working model of an up-to-date paper­
making plant. This equipment is to be found in the 
Palace of Industry, occupying an area 100ft. long by 
20ft. wide. It is being operated in turn for a fortnight 
each by seventeen firms, members of the Paper Makers' 
Association, and before tho Exhibition closes 'vill have 
shown its capabilities on a variety of different papers, 
including newsprint, wrappings, esparto and fine 
papers . 

The plant is designed to produce a finished roll of 
paper, 30in. wide, at a rato of 20ft. to 100ft. per 
minute ; that is to say, up to 1 cwt. of dry paper in 
an how·. Although as it stands, it is one of the largest 
machinery exhibits at vVembley, i t is st ill only a model. 
To what sca le it represents an actual paper-making 
plant may be judged from the fact that machines are 
now at work producing 106 tons of l'l.e\\"Sprint per 
twenty-four hours ; that is, nearly ninoty times as 
much as the vVembley plant. These machines manu­
fa cture a roll of paper 219in. in width at a speed of 
700ft. to 800ft. per minute, and are designed to operate 
up to l OOOft. per minuto. Apa rt from the beaters, 
vats and other auxiliary equipment, they weigh 
about 950 tons each , and occupy an area. of some 
250ft. by 60ft. They a.ro at work in Canada, and were 
made by Charles Walmsley and Co., Limited, of 
Bury, Lanes ., the makers of the model Fourdrinior 
machine at the Empire Exhibition. 

The general engineering features of a modem paper-
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making plant nro probo.bly n.lroa.dy fu.milia.r t.o moHt 
of om· roadot'l'\. Theso featu res, as distinct. from thoso 
o£ a. chomict\1 or puroly paper-making nature woro 
dealt with o.t length in a. series of articles published 
in our issues extending from October h;t to Decombor 
3 ltst, 1915, which ~:~orioH has ~:~inco bcon republished in 
book form. Tho gonoral dosign of tho plant at WoJn· 
bloy, although intot'OHt ing in many of its details, 
follow~:~ modorn pract i<'<' throughout, and at no point 
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" rough " chost bonca.lh tho plt~tform. Bot11 c·ho1>b:1 
aro ft c.tod with agitating gear, which keeps tho Htufi 
in coMtant motion. From tho" fino" chest, tho Htufi 
is pumped to a sorvico cistorn, situated on tho bt'ator 
platform, and thonco flow~:~ along o. sand table to an 
inwanl flo·w at ro.inor of the " Trom01· " typo, mo.do by 
tho Walford Enginocting Worl01, Limited, Watford. 

Tho stuff is now ready to pnss on to tho Founlrinior 
or papor -making marhino prop<'r, <'XCC'pl in KO fat· as 

.. ______ _ 
I 
I 
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tho wiro and othot· " ba.ckw<ltOt' " il; caught in a. l ray 
bonco.th tho wiro table o.n<l il:1 pwnped to a che>~L 
o.bovo tho boo.tort~, from which it i~:~ withdrawn a>~ 
rNtuirccl in connection with the beating and d ilution 
of t.ho Hlock. J u."lt before tho wi t•o and pap or roach tho 
couc·h t·o liR, thoy pass ovor four vo.cuum boxcH, 
whoroby tho pt·incipa.l part of tho looRo wo.tor rem<Join­
ing in tho paper is sucked out of it. Interpo.~od 
h<lt w0on tho vacuum boxos iRa " dandy roll " wlv'~rt'hY 
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prel:!ents any innovation, which has not been already 
to~ted and tried in full-sized paper mills. 

The raw material a rrives at tho Exhibition in. tho 
form of " half-stuff " - that is to say, with all tho 
pt·J liminat·y operations, such a.s washing, breaking, 
bleaching and purifying, already p erformed upon it. 
As received, it is thus roa.dy to bo delivered directly 
into the beaters. Theso beater-s, of which thoro arc 
two, together with a " Ma.r~:~hall " refining engino, 

it has to bo diluted w\til it con.Hists of about 1 p er 
cent. of fibre and other matter and 99 per cont. of 
wator. , 'o diluted, it roaches tho now box, n rocoptaclo 
fitted with a sluice which permit~; tho flow, and thoro· 
foro tho weight of the finished paper, to be regulated. 

Tho F ourdrinio1>, &H wo havo stated, wns mado by 
Charles Walmsley and Co., Limited, of Bury. Thit-~ 
finn also supplied tho st ufi c·hesta, refiner header box, 
sorvico box and sand tableA already mentioned, and 

FIG. 280 " TREMOR " STRAINER- WATFORD ENGINEERING WORKS 

were supphccl by Bontloy and JackiiOll, Limited, of other dotailK such a~:~ ~:~hafting , g\•ttring, o.ncl piping 
Bury, Lanes., and are Rituated on an olovated platform at dif!ot'0nt point~>. At the wot on.d -a viow of which 
-to be soon at the far end in. the gononl.l view givon ia givon in the upper engraving on pag0 106 - tho 
in tho lowor engraving on pago 106. Leaving tho Fotu·drinier is equipped with t~ wit·o Ll.}>t'Oil, 28ft. 
beate~, tho stuff is dropped into a " rough " stora.go long by 38in. wide. Tho wire, o.s u."'ual, p usHCK I'O\UHl 
chebt lying below the beater platform--as shown in a. broast roll at tho flow box ond . and at tho other 
the general a rrangem ent drawing reproduced on round tho lower couch roll. Tho couch roll::; at\) of 
pa.go 96. From this chest it is pumped to a. hon.der bra!:ls, and from them the wire is driven. Botwoon tho 
box feeding the refining engine. After being refined, breasL o.nd the couch rolls, the wire i::; e.upported on 
it iR (lropped into ~ " fiM " chest, lying b~t=~ide tho thirty t\lbe or tahlo ro11R. ThC'l wntM draining through 
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any wo.torma.rk required i>~ impre~sed on tho p apt'r. 
'l'ho sheet of J>np:)r, now released from tho wiro, i..; 

Cttl'l'iod forwat·d on a.n ondlesK woollen folt band to tho 
!irK(, of two ~;otH of pt'OHH rolls. 'l'rnru;forrod to n 
Hoc·ond ondlcl-41:1 foiL, it passcH through tho Hoconcl Kct. 
of press rolls and thereafter iH led to tho dry end of 
tho machino. Tho bottom press roll~:~ aro 9in. in 
diameter, and are made of cust iron covered with 
rubber. Tho upper rolls are of gmn.it.o, and aro 
equipped with " doctors," whereby fibt·o tl<Ulot·in.g t o 
thom is scrap ed off. 

At tho dry end tho paper pat~ses up and down ov<>r 
nine cast iron steam-heated drying drum~. each 24in. 
in diameter by 36in. on tho face. Contact b et weon 
tho paper a.ncl tho drum surfaces ie. socurod by meanK 
of ondless cotton felt bands, running with tho papor. 
Bot,ween the sixth and E-ovonth di-ying drums tho 
paper is pas::;od through a two-bowl intennediatC'l 
calender, and after lea.vwg tho ninth drum is p assed 
through a sevon -bowl finiHhing calender. The bottom 
roll only of this calondor is clirectly driven, tho rc· 
mainder being rotated by frictional contact. From 
tho finishing calender tho p aper is led to u "indor 
c-on.t~ istirt g of a rotating "o.t or-cooled drum, a gain'lt 
"hich the reel pro::;sos, and by which it is drivon. Tho 
•·eel whon of a. suitable sizo is transferred to a ~litting 
Hnd re-winding machine, m ado and s\rppliod by tho 
c:eneral Engineoring Company, Limited, of Radclif!t'. 
LancR. On this mac·hine tho rough deckle edges aro 
trimmed and the sheet iR Hl it it• to varying widtht-~, 
which are rowound on t>op arute ~;pindleR. As thiH 
JHl\chine is drivon indepen.ctontly of tho .l!'ourdrinior, 
it can be stopped when required to permit faulty 
portions of tho p aper to be t'ut out a.ncl tho RhcN 
rejoined. 

The steam required for tho plant io l'inpplieu by t\ 
gas-fired boiler of 500 lb. per hour capacity, situntocl 
beneath tho boo.tor platform. Thi::> steam i:; used 
pl'incipally in the drying dn11ns, for tho whole of tlw 

1 
plant is driven olectrica.lly. 

Beaters.- 'fho two beating cnginoK nupplied h~ 
Uon.tloy and Juckson, Limited , of Bury, Lnn<'s., 
rocoivo the half stuff as dolivorecl to tho ~:~ito, nnd 
ttfter operating upon it for throo hourli or upwa.nlt-~, 
lLCCOrding to tho quality of tho pupcr hl'ing macll', 
reduce it by cutting a.n.d disintegrating tho fibr •::; tu 
a condition moro or let-~H Huitu.blo for tho u\•tkmg or 
paper. Each bca.tor hal:! a capacity at OJH> clu\l'go for 
200 lb. of mu.torial, nH measured in tcl'll\'l of fin.iHhO(l 
ptl.por. 'l'ho trough it; of co.Ht iron in ono piece, an1l 
is lined with "hito tiles, und-ns sho"n in Fig. 2i' 
-iH well rounded ot the cornor . .; to prtwunt tll\Y lodg­
m ent of tho nmtorial. 'l'ho roll i~ vrovided with 
sovonty-t.wo bronzo barr3 and work8 in conjunction 
with a. bed -plate provided with thir1y-two bar,;, 
nrra.ng~rl a~kC'lw. The bed-plntc i., flxPcl, th' W'Vr ol 
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the ban; being taken up by lowering the roll. To effect 
this adjustment, the roll is carried in bearings mounted 
on pivoted and guided bridge trees or levers, one at 
each side, which may be simultaneously adjusted by 
means of a double set of worm gearing connected by 
a cross shaft. A sand woll, with a grating and valve, 
is p1·ovidocl in the trough in front of the roll. T he 
roll is enclosed by a pitch-pino cover. An adjustable 
" doctor " attached to the cover prevents the stuff 
(rom boing carried round with the roll. 

Refining Engine.- The duty of a refining engine 
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it flows continuously through the refining engine. I t 
reaches the refining engine from an overhead feed­
box, which is connected to the refiner casing by a. 
flexible rubber hose. The casing is conical in form, 
the inlet being on the top of the small end, and the 
outlet on the horizontal diameter of the large end. 
The interior of the casing is furnished with 128 
phosphor bronze knives , which work in conjunction 
with 42 similar knives mounted on a conical plug 
in tho casing interior. At the large end the caRing 
. wolls into a disc chamber provided with 140 s tation-
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embodying :Mr. W. ,V. Beawnont's ve~y .interesting 
vibrating drive. Neither the rotatwn nor the 
" dithering " of the drum is dependent, as in the 
Vibromotor s trainer, upon the centrifugal force of an 
excentric weight. Both ara secured by direct driving 
means. The stuff enters the vat along the fulllenglih 
of one side, and after being strained passeR out. 
through a central opening at one end of tl~e ~rum. 
The refuse, which fails to pass through the shts m the 
clrum, passes to a Acum trough--see Fig. 2 1- ft·om 
which it is taken to an auxiliary s trainer. A-. tho 
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FIGS. 281 AND 282- DETAILS OF THE WATFORD " TREMOR " STRAINER 

in a paper mill i::; to effe<·t in an economical manner a ry phosphor bronze knives, and containing a. disc 
the reduction of any material which may escape the carrying 54 knives . Tho plug and disc are mounted 
action of the beater. The bea.tor absorbs a consider - a.nd rotate together on a. shaft borne in vertically 
able amount of power , but the bulk of the energy adjustable bearings , and provided at one end with a 
consumed is spent in circulating the stuff over the I belt pulley, and at the othor with a double ball -thrus t 
back fall and round the mid-feather, only a small bearing. The exact po ' itions of the plug and disc 
amount representing the effective work spent in longitudinally on the shaft a re separately adjustable 
disintegrat ing and shearing the fibres. To reduce the by means of two sets of hand-op erated worm gearing. 
last particle of fibre in the bca.tor thus calls for the It will be gathered that the bulk of the half . tuff 
circulation of the whole charge at almost full p ower. flow:S quickly through the machine, but that a ny 
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FIG. 283 SLITTING MACHINE- GENERAL EVGINEERING COMPANY 

J~ C'onomy will obvi<>w;ly bo secured if the reduction 
of the residuum can bo effected in a. machine that will 
a llow the already reduced stuff to escape through it 
at onco, while retaining tho unreduced particles until 
they hav~ been suffici<'ntly di. integrated t o follow 
tho bnlk of the chargE'. This is the duty of the refiner. 
1'he refining engine working in conjunction with the 
Womhl<'y plant is of the 1\iat·sha ll type, and, like tho 
beater,.;, was made by Bentley and J ackson, Limited. 
Its goneral arrangement iA shown in Fig. 279. The 
f>Luff from tho beat er is pas~;ecl into a cheM, whenco 

portions of fibre not sufficiently reduced nrc holt! 
• 

back until they have been divided to the required 
degt·oe by the a ction of tho plug and disc knive~. 
Tho quality and finish of tho paper is ma teria lly 
affected by regulating the p roport iona l am ount of 
work clone by the plug and the elise. 

S tminer.- The inward (low " Trem or " ~; trainer , 
suppliecl by the ·watford Engineering Work<;, Limited , 
of Watford, is illustrated in Fig. 280. This appliance, 
it may be r emarked , bean> no rclationRhip to tho 
Vibromotor s tra inC'r made by lhC' same fit·m , a clovico 

drum rotates, it is washed by sprayR of wate r fmm ~\ 
pipe lying within it, the water and knots being caugh t. 
in an inverted tray, extending along the t op of the 
drum and just clear of it. Any washing water that 
fajls to p ass through the slits is not allowod to clilnto 
the stuff within the drum, but is caught and led off 
by means of a tray fixed inside the drum, just below 
the spray pipe. 'l'he drum is provided a.t each end 
with a plain edged wheel, one closed and the other 
open, with a bell-mouth ed orifice for the outlet of the 
strained stuff. These two wheels rest upon two other 
wheels, m ounted on the ma in driving shaft. of the 
machine. Each of the second pair of wheels i ~ 
<'arried on ball bearings surrounding an oxcent ric 
~leeve, which itself surrounds an excentric p or tion 
on the driving shaft-see Fig. 282. By adjusting the 
E-xcentric Rleeves relativ ely to the excentric portions 
of the driving shaft, a v ertical movement vary ing from 
zero to 1 / 32in. can be communicated t o the drum at 
e ither or both ends. The drum is guided to m ove 
vertically by means of two mall locating idler wheels 
bearing against the trunnion wheels . Flanges on 
these locating wheelR Rerve to preserve the p o ition 
of the drum longitudina lly. The rotation of the drum 
is secured by belt from a countershaft driven at any 
desired sp eed from tho main driving sha fL To 
accommodate tho ro t.ary and " dithering " motion 
of the drum, the vat ends are provid~d with flexible 
joints formed of rubber sheeting attach ed to deckle 
At raps . The deckle strap p ortions are hold againRt . 
rings on the drum trunnions b y m eans of a.rmc::, 
which ri e and fall with tho drum. The m achine at 
the Exhibition has a. ch·um 23in. in diamet er hy 42in. 
in length. It is alRo made in la rger sizes, up to a drum 
diameter of 42in. and a. length of 90in. F or clealing 
with esparto and other stuff of v ery long fibre , the 
dnun-as shown in Fig. 281- is fitted with ex-ternal 
Rpikes, which sweop tho roots and other refuse towards 
the scum trough. The spray pipe in this instance i,; 
placed at the side instead of at the top of the drum. 

Slitting and R e-winding .l\Iachine.- The slitting and 
re-winding machine, made by the General Engi­
neering Company , L imited , of Radcliffe , Lanes., is 
illustrated in Fig . 2 3. The reel as received from the 
winder at the end of the F ourdrinier , is shown in the 
foreground. Its spindle is carried in bearings, which 
a re adjustable in both directions. At the right-hand 
ond the Rpindle is engaged through gear wheels with 
a brake drum, wh<'reby the tension in t.he papor a,; 
it is unwound from tho reol may b e preserved. at tho 
correct value as tho diameter of the reel becomes 
reduced. The unwinding of the reel is effected againJ~ t 
the resistance of this brake, and of the various guitl.o 
rollers over which tho wob subsequentlypasse ,entirely 
by the pull applied to the pap er a t the re-winding end. 
As the strength of 1\0"\\'Hprint is about 10 lb. p or inch 
widt h , something liko 300 lb . is ava ilable for this 
purpose in tho presen t in..c;tance. The sli t reel~ are 
re-wound by a llowing them to rest on. t op of two 
powee-driven rollerl-1. Tho smaller of these rollers 
is driven from the Ja rge r by a cone bolt ch·ive , 
whereby the friction applied t o the reelR may be 
adjusted. The paper is Rlit. by means of fout· circular 
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knives rtuU1iug above an. adju::;t,able board. Between. 
t.ho knives and tho take-off reel, a balanced roller is 
provided, which, should tho web break, c·omes into 
a<:tion and stops the unwimli.ng by applying the 
brake to tho htke-off spindle. To enable the re-wound 
reels to bo readily removed from tho machine. the 
winding-on spindle is carried on rac·k."!, whidt m.ay bo 
n1.isetl by ll\<'ans of a hnnd wl•eel (•On.nc<'lo(l to the 
nwk.~ through doublo-ptu·chase gott•·ing. 

'l'ho Uoncml Engineering Company has al:;o st•pplied 

T H E ENG I NEER 

rolls over which the paper passes has to be decreased. 
At the same tirne, in order to preserve a requisite 
ten..;:;ion in tho paper, it may bo necessary to increase 
tha speed of some of the sections above the specific 
valuo. J f, then, the paper is neither to be to1·n nor 
allowed to sag, delicate setting of the speed of t.he 
v~t•·ious sections of the machine i:; cs:;ential. In t.ho 
t.hi··~l place, tho Boct.ional sp eeds being :sot, they m11st 
<Jbv•ously ho maintained with great, roJaLivo cun­
stnn<·y ttmoug t.hom..,clvcs during tho run. 
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through gea.dng with its section of the machine. The 
third differential shaft is coupled to a regulator, 
Fig. 286, which controls the speed of the sectional 
1notor. 

The speed of tho third differential shaft is the 
resultant, of the speeds of the two others. If the .first 
and second shafts are running at the same speed the 
t.hird shaft will be stationa•·y. The spood of the Ul'St 
ditl'ereutial shaft depends upon t.he speed of tho 
umst.or l>haft and on tho setting of the belL Oil the cono 

FIG. 284-HARLAND ELECTRIC DRIVE FIG. 285 - DIFFERENTIAL GEAR OF RARLAND DRIVE 

for the plant two centrifugal =--tuff pwnps, all(.l the 
vacuum }Jump, ·which is co.rutccted with the vacuum 
boxes aL the wet end of the l!'ounlrinior. The vac·t11nn 
pwnp is of varticular interest in. that it is of the 
~'euerheerd type. . 

l!Jlecllricat lh'ive.- 'l'he machine, as we have already 
slratetl, ii'i tlriven elect.rically in accordance wit.h the 
:-;y~;tem of t.he Harland Engineering Company, Limited, 
72-74, Victot·ia-street, Loudon, ~.W. I. The driving 
of a papermaking machine is at all t.irues a. delicate 

• 

In t.he Hadand drive as applied to the machine at. 
\Vembley each section is driven by a separate motor 
rated at 2. 6 horse-power each at a speed of 150 revolu­
tions per minute. The motot·s are fed from a 15-
kilowatt motor generator . set, separate excitation 
being provided for the fie](]ti. A photographic view 
down the reat· side of the machine, showing the 
generator set iu the fo regound, an~;l the sect.iona.l 
motors behind, is 1·eproduced in Fig. 284. A light 
master shaft runs the full lengt.h of the machine and 
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FIG. 286- HARLAND DIFFERENTIAL REGULATOR 

operat10n. The speed of the vanous parts has in the is driven by a. separate master motor. I n the case of 
first place to be capable of overall variation in order a. larger machine this master shaft is generally driven 
to suit the quality of paper being made. Secondly, from one of the drying section motors. At every 
for any given quality the speeds of the various sec- section of the machine the master shaft carries a. light 
tions have to be capable of independent adjustment conical pulley. From each such pulley a. belt is taken 
in order to obtain the 1·equisite " draw " on the paper. to a conesponding cone pulley on one of the three 
It is not sufficient to arrange for a. uniform linear shafts of a differential gear, shown in Fig. 285. The 
speed from the breast roll to the reel-up, for as the second shaft of the differential is driven by chain and 
paper becomes drier it contracts, so that as the reel-up sprocket wheels from the motor associated with the 
is approached the peripheral speed of t.he drums or section, which motor may be coupled directly or 

pulley~. Let it be supposed that with the first and 
second fihafts running at equal speed and the thu:d 
stationary, the belt on the cone pulleys is moved so 
as to increase the speed of the first shaft. The equi· 
libriurn being upset, the third shaft acquires move­
ment and the regulator a rm tw·ns on to fresh contact 
studs, the connections of which are such that the field 
of the motor is varied in the direction requu·ed to 
give increa-sed speed. When the arm has moved suffi­
ciently far to bring the motor speed up to such a. 
value that the speeds of the fir~:>t and second differenti~:~.l 
shafts are again equal, tho arm ceases to move and the 
motor settles down to a constant increased ~;peed 
corresponding with tho new belt setting. Although 
Ute nwuber of contacts in the regulator is limited, it 
is claimed that the gradation of . peed obtainable i:; 
infiuiLe, for if the speed called for Jic!i between thoso 
definitely associated ·with two adjoining contacts t he 
arm will geutly oscillate between t-hol'le conLacts and 
give the required intermediate speed. 

I The reverse action takes place ·when the belt is 
adju ·ted to reduce the speed of the section. Hhould 
the speed of the master motor and the master :shaft 
vary or be varied, the speeds of a.U the sectional motors 
will change proportionately. If the speed of any 
sect.ional motor vary the contact arm of the regulator 
will acquu·e motion until the sectional speed has been 
brought back again to that normally corTesponding 
with the belt setting in use for the time being. 

The H arland drive, it may be remarked, has been 
applied to many machines in this country and abroad, 
and in particular is in use on the record breaking 
machines in Canada, referred to at the beginning of 
this uot.ice. It is applicable, the makers claim, to the 
driving of plant, other than papermaking machines, 
in which accurate speed regulation is required, such 
as steel mills rolling continuous strip. 

STANDARD STEELS FOR AuTO~OBILEs.-Four publications 
dealing with automobile steels have recently been issued by 
Lhe British Engineering Standards Association. They cover 
the chemical composition, heat treatment, mech41Jlical properties 
and margins of manufacture of sixteen wro'\lght steels, seven cold­
worked steels, four valve steels and four classes of steel tubes 
commonly UtSed in the automobile industry. Each publication 
also c<mtains a series of general clauses relating to heat treatment 
definition~:~, method of carrying out the mechanical te~:~ts, pre· 
paration of te1:1t samples, aud particulol's of the standard !.ensile, 
bend, t1nd notcheu bar impact test pieces. A similar publication 
on sheet steels for automobiles has just been completed and will 
be published 'rithin the next few weeks, 
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POWER I•'OR wATER 'l'RANSPOR'J'. 

l::i iR W ES'l'CO'l"l' ABELL presided over tho morning 
session of a. meeting which, on Thul'stlay, July lOth, 
discussed the problems of sea transpot·t. ' ixteen 
papers were presented. 

The Chairman said it was important to realise that 
the question of sea transpor t was as mnch one of 
reliability as of technical ox· thermal efficiencv. The 

v 

present position of the motor ship was one of tho most 
interesting subjects reviewed in the group of papers 
to be discussed. Whereas in December, 1922, the 
ratio of motor ships to steamships nnder construction 
was only about 11 per cent., in December, 1923, it was 
over 35 per cent., and for Juno, 1924, was 45. 6 per 
cent. He looked for devt>lopments in propelling 
machinery in which a. high-speed Diesel engine would 
be associated with some form of trausroission gear. 
One of the papers to be submitted dealt ·with the work­
ing of auxiliaries on Diesel engine ships, but while ther e 
was general agreement that electricity should be used 
for that r equirement, it was certain that more atten­
tion than hitherto must be given to the cleta.ili; of the 
equipment. 

Lord Inchcape, in an introductory paper, Ship­
owners and. Shipbwilders, emphasi eel the close co­
operation and mutual good faith between shipbuilders 
and shipowners, from which the rapid improvements 
in design of hulls, machinery, and fittings have 
derived continuous impetus during the past century. 
The main points of his contribut ion a..re that ship­
owners have constantly beeo found will ing to adven ­
ture their own resow·ces or to make themselves respon­
sible for the adventw·e of the resow·ces o f other 
people in the building and commer cial operation of 
ships ; that the contribution _of ship ownet·s to the 
industry has consisted in money, business acumen, 
and the fruits of practical experience ; but that pro­
gress has been possible only by co-operation with the 
shipbuilder, whose part in the matt.or has consisted 
in research, the encouragement of inventive genius, 
good craftsmanship and willingness to shoulder the 
heavy financial liability entailed by provision of ship­
building yards and engine shops with all their manifold 
and varied appurtenances. The gradual elevation 
of the general standard of technical attainment on 
the part of tho personnel engaged is commented on , and 
the writer concludes with a note on tho necessity, 
if Britain is to retain her p laco among maritime 
n ations, of continued research aud of constant appre­
ciation of the work and progress of rivals abroad in a 
trade that essentially lends itself to international 
comp etition. 

Mr . B asil Lubbock, in a revie'v of Sail, its Ea1·ly 
H.iatory an.d Development, follows the evolution of sea­
going craft from the time of the P hcenicians and 
l::iolomon through the day::; of t..he simple squaro sail 
of the northern races and the la teen sail of the Me<.li­
terranean. H e ascribes the latter-day fore-and-after 
to the latter , and the combination of square rig, 
mizzen and headsails in the medireval and modern 
sailing ship to both. We should, he states, marvel, 
not so much at the small tonnage of the average sea­
going vessel of the Elizabethan e1·a, as at the hardi­
hood of men who put out in those ships on long 
voyages of discovery into uncharted and unknown 
seas, with humble instruments of navigation. H e 
traces the birth of regular passenger traffic in the 
trades to the East and W est Indies mostly in newly 
buil t sailing ships, which followed the discovery of 
gold in Australia. and California, the development, 
in the '::~ixties and 'seventies, of the cHpper ship , and 
the struggle with the oncoming steam vessel, which 
completely drove the clipper from the ocean trade 
r outes. Those who loved the sailing vessels for then: 
gra.ee of form and movement will not cavil at the note 
with which Mr. Lubbock's paper ends. In his dirge 
at the passing of the clipper ship ho is by no means 
alone. 

Under the head of Stean-n and. the l\l1 eaa-u1·ement of 
Power, Mr. H ector C. Bywa.t,er s w·veys the p assage 
of marine engino design thr ough iL::; various phases, 
examining in some dot.ail the out::~taudjng character­
i ·tic:; disclosed hy each step. He recalls that the use 
of the surfaco conderu;er, fitt.ed in the l:iit'ius ~.tnd 
British Queen in 1838, was not revived until 1860, 
and that the incr ease of stoam pressw·es was closely 
related to i ts gener al &doption. H e traces the I·educ­
tion of coal consumption per indicated horse-power 
hour and the gradual reduction in the weight of 
machinery, and recalls the test by the Admit·alty iri 
1865, in three naval vessels of similar dimensions, of 
trunk, simple invert.ed and compound engines and the 
resulting consumption figtu·es dul'iog one week's 
~>Warning of 3.64 lb., 3.17lb. and 2.51 llJ. per indi­
cated ho~::~~-power hoLU' 1·espeutively, which wus 
followed in 1870 by the general adoptiou of the com­
pound engine. 'By 1871 coal consumption had been 
reduced to 2 . l: lb. per indicated horse-power hour. 
Triple expansion wa.s, in 1881, shown t o be sound 
by experience gained with the engines of the Aber­
deen; quadruple exptt.wiou appeared in t..he ~ 't. 
Louis and ::it. Paul in 1894, with a. !:I team pressw·e of 
200 lb. per square inch aud com;umption 1 . 4lb. per 
indicated h orlie-power h our. The use of s uperhoa.Lors 
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and feed-wat,er heaters as a ids to fuol economy ht\d 
yet to bo realised. The writer then reviews the r emark­
able progress which. has since been made with turbino 
machinery , emphasising its lesser weight and dimen­
sions, and its lessening of consumption to tho equivalent 
of 1. 23lb. p er indicated horse-power hour. He notes 
the advantages of the tm·bine-electric drive, the 
general adoption of which has been retarded by its 
relatively higher fuel consumption. The paper con­
cludes with detailed references to var ious typos of 
boilers, including those .fitted with forced dtaught, 
and to the adoption of oil fuel for raising steam in 
fast liners . 

On tho subject Hull Resistanc,e and Power fo1· Pro­
pulsion, Mr. G. , ' . Baker prem.i ·os that tho object of 
all designs should be to keep the resi.::;ta.nce at a. mini­
mum consistent with other demands. The old and 
fil"lnly held objection to hollow lines iu merchant hulls 
has a lready, he points out, had its deathblow, and 
the bluff round-ended bow is disa.ppeal'ing {rom aJl 
but very slow ships. Mr. Baker postulates that tho 
speed for which 

cost of coal or oil profit per day capital charges - + bw·nt pe1· day - earned by ship pet· day 

is the best speed at which to run auy ship. That 
speed is not necessarily the most economical in fuel, 
but is that which gives the lat·gest p r ofit per polmd 
of capital invested. The latter consideration mus t 
govern the designer , who in sett ling his dimensions 
must assume capacity for a fixed weight of cargo, or 
that cargo will be limited only by the size of the ship. 
At low speeds skin friction is 80 per cent. or more of 
the total water resistance ; in. a. well-shaped ocean 
cargo steamer at service speed, 70 p er cent.; in an 
ocean liner, 60 per cent.; depending largely on the 
area of immersion. The remainder of the water resis­
tance is chiefly duo, in liners, to wavo making ; in 
cargo steamer designs there is eddying around the 
sternpost with loss of propeller efficiency. Model 
experiments have disclosed t he economical minimwu 
length of run in relation to 'midship section area 
below which eddy making will demand increased 
power for a given speed. For any speed there is a 
certain length of entrance and run necessary to avoid 
abnormal wa.vo making. The best compromise in 
lightly freighted vessels with a broad water line can 
only be obtained by experimental models. Mr. Baker 
develops the theory of wave making r esistance through 
a mathematical scale, which shows that a. consider able 
price has to be paid in reduced carrying capacity in 
order to achieve economy in propulsion at high speeds; 
but model experixnents will, he claims, a lways disc·lose 
the highest block coofficiency associated with a mini­
mum of resistance J n fine weather wi ud J'esista.nce 
is a negligible quantity, but a 20-kuot.. head wind will 
rob a liner of half a kuot of speed; as to sea resi:statH:o, 
analysis of data der·ivecl from North Atlantic servic·es 
:-;how::~ 1·esistan<:es up to 30 per cent. for moderately 
r ough wet\ther, and a higher figut·o in weather which 
is really rough. Tho paper seeks to demonstr~:~.to that 
the greatest propel let· efficiency which can be obtained 
slightly exceeds 80 per cent. H e concludes that no 
research work can bo more profitable than that which 
is being diTected, both by model anti full-scale experi ­
ment, in Amel'ica, Germany, England and other 
countries, to the improvement of propeller design. 

In his paper on Sea Speeds and their Costs, Mr. 
Alexander Gray demonst-rates that the cost of high 
speeds can be brought to au economic level only at 
tho ex.'}>Onse of the public, and that in tletermiuing t.he 
design and equipment of his vessel tho shipowner m ust 
gauge the public demand in his computation of i t,s 
economic speed. Mr. Gray divides voyage costs under 
tho heads of (a) general charges, which tend to 
increase with a reduction of speed, and (b) fuel cost, 
which tends to decrease by speed reduction, adding 
that f,here is some point of speed, which he s ugge ts 
may be termed " the natw·al speed," above which the 
extl'B. co ·t of (b) would outweigh tho saviug in (a) aud 
below which tho extra cost of (a) would exceed t.he 
saving in (b). It follows, ho says, that if, by improving 
the type of ship, .the capital and maiuLenanco charges 
a.ro incrca~ed, tho ottllilibrium between (a) and (b) 
is disturbed, it c~:~.n only be restored by an increase in 
speed and fuel cou:;wnptiou. Rovonuo coHs idor~:~.tiom; 
apart, tho 111:1.hural speed :should y ield t.Jte g reatest 
working eifkieucy, but the economic spoed will usually 
be higher aud will vary with t,Jto character of t.he 
employment. A table is given illustrating tho rapidly 
ascending scale of costs in relation to incrcaso of speed 
of a. typical liner of 16- 18,000 tons d isplacement. 
Traffic being tho determining factor, tho writer con­
siders that the high speeds of the Atlantic trade will 
continu e to be confined to that trade, which has no 
COLlnterpart elsewhere on any of the world's ocean 
routes . 

Jn a contribution OH }.Jwrinc Ji'ucl.s and Jt'ucl Coii-
8'U1ntpti<m, Mr. L•'. J. Leathen; examitU:'I'I t.ho re~:sow; for 
the geuera.l p:!!eference of modern ~:~hipownero for oil­
fired furnaces, but concludes that coal must r emain 
the common fuel in tramp st eamere and on routes 
where its calorifio value in relation to cost i& greater 
than oil. H e nia.kes a. strong protest against the 
regulations of certa in port ~ and authorities-~ome 
within the .British Empire-which, framed in other 
times with othe1· aims, or instituted for protect.ion of 
local coal indust-riel:l, sw·vivo in obstruction of tho u,~:;e 
of liquid fuel by o<·oan-going vessel~. H e impt•cssos 
t tpon ownors who have adopted o il fuol fo r t.hoir ships 
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the need to d iscard t.hei1· former coal bLtnket'ing con ­
ceptions, re1narking that. tho cheapest port. for co~l 
bunkers is f requently not the cheapest poJ't for od, 
and that f uel oil may ~ometimes bo most advan ­
tageously obtained in tho neighbourhood of refineries 
far distant from the source of tho crudo product. Ho 
urges the value of research by tho oi.l-producit~g cor­
porations d irected towards refinement of luther t,o 
um;uit,ablo heavy oil. in orde1' to conver t thom for 
uso in internal combustion eng·incs . He coucludcs 
that tho world's depoi"jLs of oil aro s ufficient for all 
possible marino needs in internal combu~tion engines 
for many years to come, and that its wa ·teful con­
swnption under boilors wm be tolerated only for so 
long as may bo neces~->a.J·y to bring the motor vc:..;sol 
abreast of the wodd's need of ocea n t..ransport. 

l\lr. A. P. Chalkley, in a. papor on 'I.' he P.,i otot· Ship -
Devclopm~nt and Pn~.sent Position, stat..es that whilo tho 
Se1andia, 1912, was tho first example of t he employ­
ment of Die:-;el engines in a large ocean-going vel':sol, 
a good deal of oxporienco had been gained on smaller 
!3hips on tho Caspian ea. 01· Volga in preceding years, 
includiHg, in 1908, two t.ank vessels of 4200 tons doacl ­
weight. In all t.heso vessels it is probably correct to 
say that more t r oubles aroso with t.ho reversing go~:w 
t,ha.n with the Diesel machinery itsolf. Tho Vulcanus 
(1180 tons deadweight), built inl910, is s t,ilJ inrogular 
::;ervico, and her six-cylinder engines of the four-cyclo 
typo resemble in important details motors of the samo 
class built to-day. Tho Toiler, built on tho 'J'yno in 
1910, was equipped with 450 horse-powor Polar 
Diesel two-cycle engines, a.od the ela.ndia, of 7500 tou!'; 
deadweight, was fitted with twin-screw Bw·meisLor 
and Wain Diesel engines of 1250 indicated horso­
power t.o give a sp eed of 10- 11 knot..s . 'he was sh ortly 
followed by tho sister vessel J utla.ndia, and it was soon 
r ealised that the oil engine had demonstrated iLs 
suitability for the propulsion of large ships . ln 
July, 1914, thero wero 297 motor ships in service, 
with a total gross tonnage of 234,287. In July, 1923, 
tho figures were 1831 vessels of 1,668,414 gross tons . 
At the beginning and end of 1923 tho motor ship 
tonnages building were 288,057 and 634,027 respec­
tively, and the latter figw·o included ten. . ·hips averag­
ing 15,800 gross tons, the largest being vessels of 
22,000 tons with twin-sorew machiJ?ery of 20,000 
indicated horse-power. The percentage of xnotor Lo 
s team tonnage laid down in tho last quarter of 1922 
was 14; for tho last quarter of 1923 it was 80.5 per 
cent. Marine D iesel ongines up to 10,000 indicated 
horRo-power aro now bou1g built and 12,000 t,o 16,000 
brake horse-power in ooo ongino may, ho think~-;, bo 
expected. 

Mr. Richard W. Allen , in a noto on Diesel Au.t·iliar·y 
iYlachiJte?y, remarks that t-ho application of I Ito Diose! 
engine for t,ho driving of auxili~:~.t·y maduu('ry ha.s 
lagged bu t little behind its employment for p ropulsion, 
t-he plan generally adopted being that by whith p o,nw 
i.::; derived from a dynamo or dynamos driven by ouo 
or m01·e independent Diesel ongin<'s. To-day thoro 
aro ships with installat.ions COnt}>rising four 300-
kilowa.tt sets, and even larger installations ar o con ­
templated, the t endency being towat•ds a nwnbor of 
units of the samo sizo, with resulting interchange ­
ability of par ts, gr·oat,et·load B.exibility and convenience 
of overhauL Mr. Allen is of the opinion t.hat on 
mercantile vessels the Diesel ongino will gradually 
supplant st.eam, and t.hat, following thi:; t endency, 
vessels will incr easingly t end to rely upon tho Dio:sel 
engine f or their auxiliary power. 

'Mr. \V. J. B elsey provided a paper on Electric 
T1·ansmiasum of Power for Propell!irl{f lllachi nA?-?"!f· 
To it ho appends a. table which sets out a. completo 
lis t to dato of shi}lS electricall y driven by engines 
ranging from 370 to 180,000 shaft horse-power. H e 
oxamines tho electrical transnussion of powor wtdor 
the heads of t.w·bo-olectric aod Diesel-electric. Tho 
electrical equipment of tho former, whieh he describes, 
may, ho say::;, as a whole, bo regarded as a reduction 
gear having a ratio of reduction proportionato to the 
number of poles on tho generator and. motor. Of tho 
two typos of alternating-current motors- induct.ion 
machi11es and solf -::~ta,rting synchronous motors- tho 
fonnm· is, owing to tho ea.so wit.h which Lbo poles t:a.n bo 
changed, geuerally u~ed on battleships, and tho l ~.ttl,et· , 
from its simplicit.y of const,.uctiou and high power 
faet,or and high efficioucy, in merchaut t:>hips . Di~:~.­
grams illustrate tho 0onnections bet.weon t.lto <tlter­
na.t..or and tho syuchrouous ot· induction motor~ re~pec::­
tively. ln both ca.,.,;es control is iuterlocked wit.h t..ho 
tw·bino va,lve gear. Tho \Vl"iter claiJns for the turbo­
electric dl'ivo the advantages of reliability, s implitietl 
tLU"buleconstl"\lCtiou, efficient speed reduction, elimina­
tiou of the astern. tLU·bine, economy, absence of 
vibration and noise, flexibility and ease of control, 
and (based ou ton years' eA'})erienco) low maintenance 
coat. F or tho Die~el-elect-ric drive it is claimed thaL 
by coupling <.;omvara.tivoly small engine~ to a genet·aLor 
the :;ystem may be ::;uccoss(uJly adopt,od in t-ho largest 
liner~-> , as t-he ~rra,ugemeut and speed of the engines 
are independent of the propeller s ha.fts, between 
which and the engines there is no mechanical con­
nection; fw'thermor e; the placing of bulkheads to 
comply with B oard of Trad~ or Lloyd'::~ regulations is 
simplified, and the same prime n\over may be used for 
both propelling and auxiliary pw·poses. Mr. Belsey 
ho~ds t.hat di.l"oct cwTont is proforablo in. vessels 
uoeding up Lo 3000 shaft h orso-p owot· on ono ~:~haft, 
and that beyond that. p owor a ltoruating c;u,.rent is 
t.o bo proferrotl. In conclusion, it is point.cd out that, 
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"het.htw "it.h l) ieHOI· tllodrit· o t· lurbo-oluetric t.rams­
mil'lsion , ac<·ut·t~to 11\Cal:! Ut'<'l l\f' n L o f powot· is o bt.ai nod 
nn<lthc amou nt, of power fo r a g iYNt l'p c t•d in Yl\1') ing 
(•onclit ions of h ull n11d "cat her llltty bo at·c·u•·ntol y 
gttugcd. 

A p apor on '! 'ft c Jt'ou·r-ryclc 'l'ypt: of I Jic11cl Hnr; i 11c, 
of whidt t.h o u.t1t.h o1·s uro n no n ymous, s t.a Les tlta.t. t.ho 

' 
fom-<·yt·lo Nt~ino ht~os b<o~ ltind it. n Hl'\.l is fa<"Lo ry OX1>0 · 

ricn<·o o£ t" c•h ·o ~·ctW~'<. J tx ud vantttgt•x MO said to bo 
t haL it, lcn dx itsolf H\Ot'O r t•adily to hig h -Hp ccd t 'll l lltin~ 
t.lu:~.n t.ho t\\ c>-<.:y d o t..y p o and l uts bot.Lo•· pisLon lubl·i­
<"at.ion n ncl lower coH:-~ wnpt. i on o f lubt·ita.Ling o il , a s 
woll us a IO\\ Ot' fuol cons u mption . Jn. sorno o f tho 
low-sp ct•d lo ng-st.roko fotll·-c·yd o on~incs t•e<·tlnt.l y 
c·onstntd t·d tht> <'O IIHIIlllJIIionhas n ot t' "<·ct•dcd 0 . 3 lb. 
per brake ltot·st•-p owc•t· ho ur. H efc•n •tH·o i:-; a-lso mado 
to Lito diHtbl (l-tl(' t.ilt lo{ four -s t.rolw t•Hgino wlti('h hus 
t'L' ntlercx l t·onuHer cia.lly pos:-~ib lo t.ho uHo o{ t.Jw Dirl'nl 
L' ngino in l ~··~o pa:-;:-~oii ~C't ' hoats in i ns talla.t iou s t.otnl ­
ltnF( 20,000 indi<·a.tcd lto t·l'o-p owe•· on t.wo shaft s. 

In a <·o ut t·ibution d<'al in~ wit.h 'fwo-r!Jclc 1Ji£vo;c{ 
H11 (Ji1tc.J1, It·. HoherL 'l'rl\i ll <· la ims t.lutl· t.llo Lwo -1·yc·lo 
sy.;toms pN·mits u[ gt'Pl'\.1 ·<~•· s impli <: it.y of c·o us(.t' tiC'I.ion 
t.ltan t.ho four -<·yclo, ~nd <· t~tl bo built, in s tna lhll' dinwn ­
sions unclt·<•dutod woigltt s in. )ll'O)Iortion t.o Lho powot· 
d ovei1Jp cd . H_o contmonl :-~ o n li to fundamenLal a d vtLII · 
h~ogo of Lh<l t." o ·<·y<·lo tllllo{i ncs t.ha.t. i L gives }>ruct it· ally 
d ouble t l1o p ow<••· of tho f o u r-<·yclo i 11 a cyl i ndot· of 
~i von d i tnons io n:-~. H,ofo1·onco is a lso n1.ado Lo t.ho 
s i mpJic·it.y o f drs ign of tho t wo-c·yc·lo txpe, whi c· lt is 
lllosL apptti'Ont in tho <·on~tructi o n of tho <'ylindor· 
c·ovor, ~mel in tho valvc•s a nd :-; ttwtin~ a nd revor~-oing 
~t'ttl ' . H o C'lniH\.o.; tht\ t. the fuo l con s llmpt.ion p er b rake 
hot'~'>O-pow(l t' I tout· is tho same as for Ute fou,r -<·y<·lo 
f.yp<'. ()t.he t· p o int.s emphasised in ll•o paper aro UH' 
11 Ull'e oven t.urn i ng m omon L of tho l wo -c·yclo <' nE(i nc•, 
~'< lllaUt•r 11111nbor o f rylind«>rs fo r n n e ng ine of ~ivo11 
power t\H t l tho usr of s1q 1rr·c·luwgi ng. llt<' r'<'by i nc· r·ca:-~i ng 
t.ho cJli<·icnc·y of c·ombus t ion at tho highest, load. T he 
do uble -aet.i ng cngino is boi11g dovo!opcd , bu t. t.lto 
piston H)>O<'Cl iu ROntO o f Lho uo ubro-t\('(.ing ongi u(~H now 
tutdor conHt.nwtion appear:; to be hi~h . a nd 1\11·. 'l't·ai ll 
<lllCHtiou s " hNher suC'lt hig h s:pccd can bo maintained 
in :>cr·vico <:ondi t ions without unduo wear a nti tco.r 
a nd COW'~Niucn L danger o f bt·oa.kdown. 

M •·· W . J. Muller·, in a. paper givi n g Gene1·at J)ata 
on the P1·opulaion of Ocean ·rJoinrJ S hips in H olland, 
deals wi th J'Cciproca.t,ing ngi nes, s t <'nm t.urbi ncs, a.nd 
in ternal combust.ion ongi ncs. H o p o i 11 ts out t ht~L fro m 
t.lll' conunercia.l point, o( v iow tho etlic· ienc·y of a. l)i('scl 
w•gino installa.t,ion cn t.iroly d op ontls (HI t.ho pri<·o of 
Lho fll t'l ancl U10 c·ost.:-~ of upkeep ancl rep ai rs aH com ­
pM·<•d wit.h :-~ t eam plant.s. Jn Dutt·h practice d ouble 
r ed ud .iun tmu·ine Lurbi IH's usi11g s up orltcatcd s tcum 
Ju:W<' a :-;t <'ttll t c·o ns umpl ion of bctwcl' ll 4 . 5 kilos. a nd 
5.!) kilot>. pc·•· :-;haft. hot so-powf'J' J><'r I to w·. H<'<'N\L 
inve:-; tigat.iOJi l-1 in D11ldt s (.t•amships fiLLed wit.h wat or ­
t.ubo boi lt•t·:-; hnvo sl~<m' ll t.ha.L l·h <> best. r OHIII I.s two 
ubfai1wd wi th boile-r:; l11\ving IMgo c·ombusLion 
d Ull I\ Ul' t'l-1, 

J n Llll' disc· u:-;:-; ion :\ It·. HaHunur, dt·t~lillg \\ilh lito 
a pplicat.ioll of t.ho LjuHgHt.rom ~~ ~~·))i ue , c· lainwd iL ~o 
l>o t.lto 11\0HL cconomic·nl of nil LurbillCH. Tho At.ltts 
bo iler hud. Ito said, Ct'l'ttt cu att.ent.ion rctont.ly a.wl was 
H O\\ l>eiug dc•signed for a mto o f ovnporation us higll 
a s l OU I h. of wat.o1· p <' r· Ht (H&ro fooL o f h ca.t.ing :-; m(~c·o 
JX.II' ho ur at. tl. prc~sul'O of 1500 lb . ]>N' :-;c1wwo inc·h. 
Jt. was diJTkult. to Ra.y wh other Lh o LjuugHt.rom t.tll'· 
bino cottld bo wo~cd for n uwino r <'< tui•·oments. 

Engi~tre t· \ ' ire-Admi ra l , 'u· Ho blwt Dixon , disc·u~­
iug the pttp<' J' by :1\Ir. H lscy on olrcLI'ic·al t ran:-;misHion , 
Haid t.l ttl t. h e saw n o rca:-~on to ehnngo t.h o opinion Lo 
wltic·h h o had giYen oxpt·os:-~ion on provious occasio ns 
thnL tho distld\'t\Hhtg<•s of olcct.ri c Lr·a.nsmi:-~s i on in 
w~:t<rships "c•t·o gre~ter thnn tho adva.nlag(>s. An 
import.anL ohjC<·tion to clcct ricsl C<JIIipmcnt.. wus the 
" eight. a.ud Hpac·c oc·cupicd. Homo ca:-;o c·ould JXWhaps 
be made out fnt · t.lw u :-~c· o f the Dicsel -oloctric sy:4orn 
fo r m od ora t.<' p oworH iu n wt·c·hant. sh ipH, b ut tho we ight 
of that. O<tui pntc•nt. a lso was s uc·h as to r cmlor it un ­
ac·ceptablo i n ' ' a.rship.~. Jtcfel'l' iug to tho driving of 
~uxili~rie:-~ olcc trically, the Admi ra.lt.y ha d , ho t.Jtought, 
initiat ed tl10 uso of the Dit>sel -elcC't r ic· system fm· t.hat, 
J't'<tUil'l'IIU'Hl.. g verybod y J'l'alist>d thtt.l. for· auxilitLl'iCH 
t.lw decLric· tlt·ivo waH 11\0SI, ceo no tnit·al. With rega1·d 
t.c, tJtc futl ll'<l IJf tho LJic,:-;ol (lug inc of I he nuw ino ty pe, 
it Heem cd clt•ar thaL it "us o nly iu t~ Ycry l'al'ly ,.,t~~e 
o f dc·H·!oplncut. a nd tl11• ad,·anc·c "hic·h \Hls being 
11 u.td c in tho evolution of the doublo-nctiug cngiuo was 
only ~ bogi nu ing. The Adtnin~Jt.y wt~.s c·aJTy ing o ut. 
r os<•twch "ork o n Dicsol engi nes at tho pl'eson L Limo. 
From tho p oint of vic" o f its uso in \\&r·sh ips it, h ad 
tho cli:-~a.dvanta.go o f b<'i ng a r ccip roc·ating engi ne 
nnd t herofo1·o avt t o ~ot up vibrati o n. H o had rcac·hcd 
tho c·oncluHion that. t.h e grat·ed steam t.w·bine could n ot. 
bo r·oplaccd i 11 Admira.Jt,y sorvico by Lho r·eciproca.ti ng 
I >iesol ong i1w. 

~lr . Bcl~c). r cfcn ·iug t 1> t.he t't'iti<·iHut.'l a:-~ t o lit<· 
\\t:Hght of oleddca.l equiiJlttent , t-~id that m t lt1· rav.' 
I he weight of tw-bine r eductio n goarmg whero high 
t;&resses had to be provided for wal:l very consid erable. 
On the question of transmission Jostles of DietSol· 
olednc ships in cal:les with which lto "as a cquainted 
L!Je figur e wa:-. n ot. more than 11 ~ per cent.. Altematmg 
ounent, "ali m ore efficien t. than direc t cw'l'cnt in marine 
s ••·vice, aud in t.he l')a.n Boui to tho a.ltorua.Liog-<·w·r·ont. 
JJ lC> t•Ot' C<{llipmNlL ~avo an dliC' ic llf',Y of ~)6 . p or <·oJI( .. 

Mr. ('ltulld<·~· ]JOi nt<'d out t lt t\L in t.lto Di<.•sol-dri\'l'n 
blup La Plu~ u the pr<' t>0ll c r· :-.peed \Hlb nbouL 100 JO\ u-
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lut. iolll; v r minuto. J [the iuHLallaLi o n had boon o{ the 
dirof't. Diesol typ o it wo uld not. bo necessar·y to nll\ 

t.ho on~i no a.L a. lt i ~dtct · :-.peed Lh~n I 00, and t.h o :-;ame 
prop oll<w oflic ionty would havo brcn ob taiucd and Lhe 
t.t'all81lli:-;si<>n I Ol'!scs associated wi t.h olectri<'~l pla n t 
olimim~t.rd . Commont, had b oon nvlde on tho woigh L 
of l) ic•sol mat·hin~ry. but h e wo u ld point, o u t. Lhat in 
t·cc·c· n L oxampleH W<' i~ltt had b oon rod u<·cd in tho c·aso 
o f dout>lc•-ucLi n~ onJ,<i ltN; t.o abo ut. 250 lb . P<' l' brake 
h ot"H<' ·p owor·. ln t.lto ca so of Lho La Playt\. t.ho woighL 
was 3 12 lh. p or shaft, h orse-powor. 

Lie ut .. 1 ~. H .. Alox.ttndor (United Ht.at.cs) <Jc•sit·cd Lo 
ma lw it d<'t\1' tlmt. ole<·l.t'i c Lt·a nsmission h ad not. beon 
gcncmll y ~,,dopt ed in t.hc nitccl , 'tatcs Navy and 
wouJd t·ert ai n I y n ot, bo in:-~tallC:'<l in d<•st 1'0\'01 s for 

• • 
whi<· h tho gea n' < l t.w·l)i no had provrd cmi11ont.l y RaLis-
fa cto t·y. It, was a d rniLt.od t·httt Lho weight :-~ o f <llcwt.•·ical 
ma<·hitH•t·y woro high , but. thnt, di Hndva.nt.ago wus being 
gn1dually r rmovc•cl . l•'rom tho p oint, of v iew o f t h e 
l rnit r d Stu.tc•s Ntwy, whic·h in tho c·a:-;o of wat· would 

• 
havo t.o m rct. an <' llOiny a.L a f.<l'<.'at diHt.a.nc·o from his 
own s ho res, t.lto ttd vantag(l o £ olt•t'l.rica.l t.ru,nsm iss ion 
was it s greaL floxihilil y at. low Hpoods. I L might. be 
Lht~L t.lto d ecision of Lito B r it.is lt Navy 11oL Lo mako uso 
o f okl'lri<· t.rans m ission was a sound o no, a nd t ha.L Lhe 
}>n wLico o f tho Amori<·uu Navy in t.hatrel:lpcc·L was n ot, 
tho right. o ne. 

~h . H . • ·. Ru:-;sc•ll t·cfol'l'od Lo Lho good effoc·Ls of 
s up orc:ha.t·lo{i ng in Dit1sol on gi ue:-~, ttn d con t.ondcd that. 
it did HOL resul L in t \ h ighot· t e mpera.Luro, Lho final 
temporattH'o depend ing on tho raLio of comp1·c s io n . 
H e was t\ believer in olect,d cal t.t·a.ns mi sHio u , which 
posscsscu a g root a.cl va.n tago in giving good cllic ioncy 
at. cliff<'t'Ont sp eeds. Ono dillicult.y with ()iosc·l c ngino 
:-;hips wus t.ho <·o nt,aminaLion of tho oil fuol and 
lttbri c·tl.Lin~ o il, a nti Jw a d vol'aL<:d tho uso of c<•nt.t·i fugal 
oi l . pu t•i fior·s. 

l\Ir·. A. A . P olloc·k <·o1nmenLod on t.lto ndvt~.nt.ago in 
connc<'t,io n wiLh I Ito olec·t..Joic tlr·ivo of obtaining good 
spe t•d vtwiaLion i 11 a. ltca.vy !'lea way. Tho O<tuipmen t 
could havo a :-;peed load ch a ra.ct.or·iHt.ic o f any des ired 
valuo, a nd it. hatll>C'<IH found in prac·Li co that. t.ha.L was 
a. rea. I a.dvanta.go in m&ri ne ser·vico. 

h . Aloxa.nder <:ray, referr·ing to tho oliminu.tion 
of s t,C'am fot· tho d_riving o f auxiliary mac·hiJte t·y on 
moLor· s hips said it. m lLo;t n ot. bo ovodookod Lha t in 
pa<-~sengo•· vessels s loam. would h tl.VO t.o bo re tai ned, 
if on..ly for tho p wvose of providing h o t water for 
b a. t, h.'S . 

P r·ofcssor· E. Hubondick ag1·crd "ith th o contonLion 
Lha t., wh ilo at lii·st, :-~ight suporeharging wa~ n ot. 
associated with an i ncrea.~o of t ornporaLut·o, ono 
effect. of s uporchtu·ging wa..o.; lo htu·n more fuoJ i n t~ givou 
t.im<•. tu td I hat did Jmvo lho cffc·<·l of ntisi n~ I Itt• lll<'iln 
lompt•t·u.t w ·o in tho cylinder . 

Co c1.uo LNG ~ to:ss ION!'i . 

Tho conferonco tormi nt\tccl on l•'r·ida.y, ,July I It h , 
with two genen:1.lmcotiJ1gs. a.L \\ hic·h a. gcm•ml n ' ' iow 
of st·s~ iontd activit ies wa:; ma<lo ond <·ou.o;idCI'ation wa:o~ 
given to fuLw·o dovolopment>~ . Thoro was a la rge 
nt INtdtutc·o. 

Mt·. 0 . '. i\f Ot'l'i 11 (Executi vo ~ocretary, F od orn.J 
P owor 'ommission ) Ra id he t hought it. would bo 
gonomlly agreed that tho conforou co had done good 
work and had mudo cont.•·ibution.-s on tho tmbject of 
P owN· of a ch ara.cLC't' which had not been b•·ought 
to~etllor em any provious occa.sion. 'l'h<'so p ttpers 
and Lho discu.o;:-;ion-; w hi ch foll owed their prosonLation 
would bo a sout'CO of roferenco Lo cugin eet·s a nd ot.hers 
for· many ycat·s t o com o. Bach countt-y had brought 
its own contribution a nd th e wholo of tho q uc:;t.ion.e;; 
had br<'n cliscw;socl in a. sp i1·it, o f eonfiden co and 
co-opom t.ion. Thct·o had boon gen era l recognit ion 
of tho fueL that :-;C iC'n t ific knowledge wa.<; oomrnon 
p1·op crty a nd sh oltld be used fot· tho common pw·­
p oscs of mankind. The more wiuoly Lha.L idea. could 
be sp r<'ad t.h o g t'N\tot· d ifficul ty Lhoro would bo i n 
sotLing in action, between tho va.l'ious p eoplo of th e 
wodd, t.ho:-~o di ~o~l·upt.ivo forces which led to wa•·. lt 
wa.s proposed to givo con"'idet·ation to th o quc::;Lion of 
fonnin~ n national ill::ILitution to further tho obj ect.o; 
of the fit·~-ot. W orld P ower Confere nce. 

Mr. Hugo H irs t., who p l'OHidcd nL t.ho a.ft.om oon 
m eot iug, ~o~aid LhaL tho o•·ga.nisaLion whi<:h wa.<s to be 
formod would <:on.~ t.i LuLe t~. g ua.ranL<.>o that. o t.h or con ­
fe•·cncc·s would tako placo f rom t.imo Lo time and con­
tinue tho work whic:h had been s tal'l ed in L o ndon . 
Tho first. conferen ce had rendered \L-;oful serv ice in its 
at. tempt to t est tho resources for Lho prod ucLion of 
ch eap powor which Lho world offorcd . Cheap p ower 
moan t. choap transp ort., and its omploymonL ~:~hould 
bo followed by t hat reduction of manufacturing co·ts 
wllic·h "ns ossontia.l for the p1·ogt·os:-> of tho wo.-Jd at 
the pre:-;cnt t ime. An exten.<;ion. of int.e t·tta tional 
t.rado would ensure the employm en t o f a. fat· la rger 
numhor of peoplo than were at p rosonL worki ng in 
lLo;efnl nncl poacoflll occupati onl-i. T ho L on d on con ­
f<'t't•twt· wos. h owovcl', :;om othing much groalc t· Lhall 
t1 II ICC I ing uf engincors ttnd t;Cicutis ts. as i L had llltldO 

a beginuiug "ith a Lal:lk which would set the l:l t ep o of 
the w odd t oward.s peaoe. No d oubt ther e would be 
difficulties in ca.rry iug ou t. the desires and aspiratioru; 
of tho representa.t i\·e::; of the m a ny natioru:; u::;sembled 
in L ondon . a nd leg is lat ion wou ld be called for in 
diffotent ('Otullries. This was, hO\\ evei·, a democra.Lic 
age, und if tho pl'ople "illotl t\ thing, Govommont 
would g ive wtt.y nnd aH obs LacJos would b o ovornom o. 

Tho resolution.~ whi ch woro Jl ll.'lHCd asked oa.ch 
country p art.icipatiug in the cou.feron co Lo crcato a.ncl 
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JuainLain t\ pol'lnanenL Nation al P ower Committee, 
from wh ich d elegates wo uld be appointed on an 
Intem t\tioual E xcc.:ut.ive (;onunit.tee, w hich wouJd 
for t..ho timo boing carry out. the n ecessar·y work a r ising 
out. of Lho conf<won co. Ano Lher resolution r ecom· 
mondod that. the or·ganisaLion which hall con vened t h o 
L ondon conferonco sh o uld remain as Lho organisation 
<.hu·ing th e t.rarL~i t.ional pedod. To the J nternat.ional 
(;ommitteo i.'i Lo be assigned t.ho dut.y of d eciding o n 
Jines of p olicy a ncl of fixing tho time a nd pl ll()e of t.ho 
n ext. vVol'ld Powet· (;onforen ce. 

'l'ho following gon era.l resolution wa.s unanimo u.o;ly 
ca.tTicd :-" Tha.L Lhis Conference is of th o opinion. 
LhaL tho world 'H mos t c1·yiug n eed t o-day is g reater 
p roduction and manufact.w·ing activiLy among it.'i 
p oop lcs tmdot· conditions which will pl'Omote individual 
p•·osper iLy a nd lttl.ppines~, a nd that this can bo Ja.rgoly 
a.c ltiovod b y the fullor d ovolopment of m~Liona.l power 
l'e.~ources a nd b y the esLa.bliHhment of the mos t 
econ omical m<.•a1u; for Lho general distr ibution and 
ut il isa.t.ion of energy." 

Addrosscs d oaling wi th tho work o f t.lto Conferonco 
and referring gonot·t~.lly to t..he characLer of the tu..e;;k 
w hich is to h o undertakon wero delivorcd b y I'eprc­
sonta.Lives o f t.h e United HLates, Canada, Australitt, 
New ZeaJa.nd, , 'outh Afticu, India., Italy , Austr·ia.. 
F r anco, D emnark, Gerll\any, H olland , Norway, 
ltw;s ia., 'wcdon, B elgium, Czecho-~lova.kia, and 
Japan. It is undoes tood that the next (;onferen co 
will bo h eld in R ome in 1927 . • 

D elegates Lo the congeoss pa.rticipat.od in the 
K olvin cenLen at·y celebrations, and on July l4t,h 
thoy paid a vis it. to Birmingham, under the auspices 
of tho In.st.itution of Electrical E ngineers, for Lho pur·· 
p ose of ins pecting the engineef'ing laboratories at. 
Birmingham Univers ity and t he Nechells p owet· 
s tation . On .July 15th a. vis it of inspection WW::I 

m fl(lo to tho U nderground Railways of L on don , 
d oJogaLos being ont ortainotl at, lunch eon by tho du·oc­
Lors of the company . 'l' h o final enLertairunenL of 
tho L on don g~thoring was a eon versa.zion e, held on. 
July 15th at. tho I n.-~ lit.ution. of ·Civil Engineers , 
b y invitation of tho ( 'olutciJ:; of the Institutions of 
Civil , MechallicaJ, and E lectr·ical Engineers . Ma.uy 
deloga.Les subsecptcntly took part in viHiLs Lo Lhe waLot' 
powol' plants of Franco, • 'witzorla.nd , !La.ly , and 
Sca.ndi navia. 

SIXTY Y BARS AGO. 

J J•' ~~ spec· it'! wovidonce waLc·h, as it is sa id to do. ovtlt' 
chi ldr<'H, it would ~;com no lc~;M to intervene in the Cl\rl ier 
;; ltlg<'H of t~ome of man's invent.ions . \Vo c·.uutot. avoid 
Lho thought. that had the t hroo railway arc·identa which 
wo very brief:l y r·ec:orded in our i8t!\le of .July 22nd, 1864, 
l•appened to-day t he t·esul·t~;, one way ot· anot.hor, would 
have boon much more serioUB thtm thoy wero. l n tlto 
fit·~:~l . mishap tho engine of tm express pa~enger tr&itl 
on the Great J~tislern jwnpod from the liuo " whi le going 
at. Lito usual spc<'d " and turtlCd over down a bank, tho 
coacheH also being thrown ofT. Throe days h~t.er, on tho 
sumo n\ilway, a. t ender a.xlo of an engine drawing a. pa•·· 
liamont.ary Lrain bt·oko, with what phyaical rosult, how­
ever, we are not told. On tho same day on the North ­
Ea~:~t.orn an express train going at full ~>peed ran off t ho 
lino as a result., it. was believed, of tho breaking of tho 
laud ing axle of tho engine. Deraibnon t.s of expreso; 
pa~senger trains aro to-day f o•1itmately vory ra t·o, hu t, 
if two occutTod witlun four dt\ys, is it in tho lenst. probahlo 
tht\t no passonge•· would be killed ? Yet in t he thrco 
ac·cirl<'nLs of ~:~ix t.y years ago only one lifo was lost, that of 
the fireman on the engine involved in tho fll'st misllaiJ, 
all t.he passenget·s escaping with nothing worse than " f~ 
severo shaking." The impression of a. special providon('O 
i!.!, of cow·so, wholly illusory, as is evidenced by a J'eport 
ehlewhet·o in the same issue of n terrible railway accideut 
to (Ul emigrant train in CaJLada. A swing bridge ac•·os.o; 
Mle Richelieu R iver had boon opened to allow some barge~:~ 
to pas~:;, but. the Lrain, disregarding the da.uger s ign als, 
approached with speed unchecked and plunged into tho 
open gap. The accident occurred in the dead hours of t.ho 
night., a.nd led t.o the deaths of a.t least eighty passenger~:~ . 
. . . I n the course of a leading article on t he corrosion 
of boilers it was st.at.ed that nearly all the boiler explosions 
invest.igated by t.he Manchester and Midland Boiler 
A.t!sooiaLioM were found to have been ca.u')od by int.ernal 
ot· external c·orrosion. E von in locomotive boile1·s, which 
were t.hen "exploding 1:1u1lic·iently often t o ('auso coH­
s idomble a.n.xiety," furrowing along 1.\ seam was fowul 
t.o be tho wmal malady. \ o oxprel:!sed tho view tl mt. 

·l:lo far as COITORion was concerned wrought iron was Lho 
wot'I)L possible m a.todal Lha.t tould be employed for a. boilo•-. 
ancl doubted wheLher steel would pl'OYe super ior. Copper 
Wt\R out. of tho quest ion on the scoro of 1ts sca rcity and 
<'OSL, and wo accot·dillgly recommended cast iron, a material 
pre~:~en t.ing o. good •·esista.nco to corrosion nnd second only 
lo plat inwn in its power t o withs tand tho effe<'L of eleva.• oo 
tomporat.ures. Cast iron boilers capable of re::sibling 
1500 lb. t.o 2000 lb. per squa.ro inch wero Lhon act.ually in 
exikltenco. 

i' ll 1t1 l'auud~.t~oll Uou::.u of ( 'utnll tons lllll•ll ' l' "th t'L'' 'CHLIY 
• 

gl\ en. by the l\li.uisLer o{ Hall\\ tt ys of the mtrodUL:tiott nl 
legis lat.ion prov1ding for t.he cOl'U!t.ruct.iou ol a. railway 
viaduct. on the wa.t.et· front. at T oronto und the l'Otnplet ion 
of new union termini. The total e:etimated colot. is a.ppl'0'-1· 
maLely 28,000,000 dollar~, whi<•h it~ t.o be borne by thu 
Canadian Pacific Railway, the Ca.nac:W.n Natioual oy:;tem:;, 
the c·ity of 'l'ol·onto a nd the Harbour Hoard, unuo1· a\n 
t\gr·eement. to bo t~nang<'d. Tho px'OJC<' t ht\K heen lllldor· 
cOIIt~idol'st.ion fot· tho l~t. t en yN~rB, tl.mlnn t\grecrnenl, ht\S 
now been ret~(' lt e<l beLweon t~ll t.he cont.nwt.ing ptut.ie::~ for 
t ho completion of tho work "it.hin fi,·e yoars. 

• 
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A Ropeway for Explosives. 

WE recently ha.<l an opportunity of OX}llorulg an 
overhead ropewa.y of unusual de ign, and although 
it iii not of any very gt·eat exten t as regards length, 
it ilwolves ~o many peculiar featmes that tho 
following brief a<.·com1.t of it ~ at'l'angement will 
undoubtedly be of intere. t to om readers, whilo t.he 
photographs reproduced in tho ongravings herewith 
and in. our 'upplemen t will holp to give an idea. of 
HOme of tho difficulties which hatl t o bo ove1·como in 
designing. tho li.no. 

'l'he ropeway has been ins tt\llod at. tho explosives 
factory of (.'ookcs Ex-plosives, Limited, at. Pon· 
rhyn<l('ludraeth, in North \\'aleH, fol' tho }>WJ>OHO (li 
com·oying matodals from ono to t\nothet· of t.ho 

. A 
ChMurnl C\.l ......--~-

L«O ~ 

,.. 
(.) Ftfl"'9 llut., 

Stor• 

b 

'l'HE ENGINEER 

trolleys, and it. will bo seon that thoro are fout· wheels, 
in pairs alopgs ide one another . The frames for 
t.he two p a.it·s are connectetl together by linkR, and 
the upper links are extended to form the jaws of a. 
clip for grippiJlg the driving rope. The load is 
carried by a. hanger attached to a. pin fixed to one 
pair of wheels only. 'l'he wheels and clip . , by the 
way, are of phosphor bronze, to meet tho H ome Office 
regulations , whilo the whc~IH aro fitted with Skefko 
ball bearinW~, othenvise the cm\.'>tructional details 
of the trolley aro fairly obviom; from the drawing. 

On referonce to Fig. 2 it. will bo ~;een that with the 
load depending from tho pin, on tho right of the 
trolley, and can·ied by tho left-hand wheels numing 
on the rope, the jaws of the clips a ro pulled together 
to grip tho driving ropo. In th<'HO circum.c;tan<'<'S the 
right-hand wheelt; are, of cout-se, hanging ftocely. 
If, howovot·, tho Joa.d bo ln\.u,.-; fol'l'cd to tho rigltt·lumd 
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runs under an angle bar connected with tho shtult. 
entra.nco rail and swings it into the operative poRi· 
tion. If the trip arm had not oncountore<l a stop 
the catch B would have been held up , the bell crank 
would have been freo to ride under the angle bar, 
as indicated by the dotted lines, and the Rhunt would 
remain open, so that tho carrier would go on on tho 
main line. The spindle A is provided with a nmnbcr 
of notches, so that the trip arm can be readily put. 
in any ono of ten positions , correspon<ling with tho 
separate shunt sta.tion.c;. The change can be offoctetl 
in one or two seconds, and the attendant. <'an con ­
sequently very easily dispatch a. carrier to tho s tation 
at which he wants the load deli\·ered. 

The shunt rail, when in the operative }lOsition, 
is in line with the right-hand wheels of tho carrier 
trolley. D irectly after the point a.t wh ic·h t h<>RO 
wheels run on to the shunt 1·ail the main rail dips 
down, as already described, and the left -hand wheels 
consequently drop, tho clip opens ancl the driving 
rope is relea ed. The flanges of the loft wheels 
a.ro then clear of the main rail, and tho clip has 
dropped below the driving rope, so that the trolley 
can follow the outward curve of the shunt rail. lt 
runs into the shtult station and is checkod by friction 
against a '~ooden fender. 

, F 

When tho carrier has been unloaded , or loaded. tho 
outgoing cu rve of the shunt rail is swung int o position 
by hand, nnd the carrier is pushed on to it. As tho 
shw1.t rail approaches tho main rail both 1·ails r i.-.;o 
slightly towards the hauling rope, which is force<l 
into tho clip, and when the trolley wheolt-; run off 
the end of tho shunt tho clip grips tho ropo and tho 
carrier goes forward on tho main lino. Thus it 
will be l'een if a cal'l'ior has been dU.patehecl " ·i th 
tho trip a nn sot for any shunt , it will run into that. 
station automatically and remain there until attended 
to, while other traffic can continue on tho main. I inc. 
Tho slnmts are mado long enough to accommodate 
several carriers in ordor to guard against tho con­
t ingen.cy of a second ca.n ·icr a.rrivwg in tho s tation 
before tho previous ono has been sent away. "THE ENGI NCER" sw"''' s~. 

FIG. I - GENERAL PLAN OF THE ROPEWAY Reverting to the ropowa.y it. elf, a profile or which 
is giwn in Fig. 4, it has a capacity of from 8 to 10 
tons per hour in load.~ of 2 cwt. cad1 , wltilo tl1o 
. peed 0 f tho carriers is 50 ya.nl" a. minute. HOVcral lliolatcd huts whore the variolt1; procesl:lcs aro 

ct~nied on , and also for taking tho finished material:; 
t o a magazine on the top of a. hill. On referen<·o 
to t he engravings it will be seen that the site is vct·y 
broken coWltry; the factory i::;, in fact, spread over 
t " ·o adjacent rocky valleys, which are separated by 
a. steeply rising ridge of rock. This ridge can be soon 
in the ill ustration of station E see Fig, III. of otu· 
Hup plemen t aurmounted by a large water tank. 

With such natw·al difficulties to contend with any 
:system of truck t.raru>port wa,q ruled ou t of the qnes­
t iou, although t I'Ucks would othorwiso bo very <·On· 
vonient, as tho traffic has various de tinationF>, 
a.n<l a ropewa.y is generally only a socia.ted with 
transport between two stations . 1'he J3riti..<~h Hope­
way Bngi.ncering Company, Limited, of 34, Fen· 
ohun·h ·st.rect, has, however, ::;olvc<l tho probl<•tn 
of adu.p ting tho ropoway system to HtLCh circwn::;tancc:-;, 

c • -...... 

• 

I 

whceJs and tho l<'ft ·ht\JHl pi:\ it· ldt unsuppot·t eel, tho 
clip will opt>n ancl l'oil'aso tho dt·iv i.,g 1·opc. By 
making provision to eff<>ct this tran ·fet· of tho load 
automatic·ally, and at the ·amo time a.n anging to 
side-track the trolley, any carrier can be taken off 
the line without interfering with the other~. 

At ca.rh of the switch , or slnmt, ~tation .. -; the main 
carrying l'OJ.>O is deflected downward" bolow I he 
general trend of its direction , and it. plato iH tak<'n 
by a rail. Tho rail al ·o hns a dip, but not so pro­
nounced a.H thnt of tho rope, for a real'on which will 
bo explained lat er . Alongside the main rail there 
is the slnu\t. rail, whic·h curves out into tho ~:.~iding and 
then goe back to join tho main line again. Doth the 
enter ing and leav ing cw-vcs of the shunt rail aro hinged 
~o that they can bo bl'ought. into tho operat ive 
po::;ition 01· .-wung out. of I ho wny to <·learn. " t hro\lgh " 
carrier. Tho ontoring hingNl pot·t ion i~ opcl'l\l ed 

·­-

• • r.::rt Sect A A 
(Fru · Po~tllD") 

-~ .... • .... 

The length of the main line iti 945 yard . ., wit.h a I otal 
difference in height of 10 ft .. , while tho brandt to tho 
maga.zino is 219 yard~ long with a ri.-;o of 222ft. 
Fig. 4 gives profiles of both Jines and shows all tho 
important feattu·es on tho route. Jt will bo noticed 
that tho ::;oction between stations B and C i ~; carried 
by a. gant.ry, in:o:;tead of n rope, as it. is only about. 
170ft. long, ancl i t was not. cons ider<'<l worth whilo 
to put. in rope anchon1ges foe thi~ short. diHtanco. 
I t will a lso bo seen that. in cross ing tho dividing 
t·idge of rork , between Htat ion.~ D aml 1 ~, a. ~mall 
cutt ing has been mado. This plan was ndopted. 
instead of carrying the ropo right over the summit, 
in ordE>r to reduce the gt·ip on the hauling rope neces­
sary to ovorcome tho :-;t cep er gt·atliont an< L also to 
r<'l ievo tho lofl.cliJ\g on tho t t·c·st.lc•l'. 

Tho main carryulg ropo is 2~in. iu <·i n ·umfcronco, 

• 
A' 

SWAIN Sc.. 
Sect1on 8 8 (Citp Cfo:~ed} 

FIG. 2-ELEVATION, PLAN AND SECTIONS OF CARRIER TROLLEY FIG. 3 HANGER OF CARRI ER TROLLEY 

and when wo inspected the plant. it hatl been run..ning 
for l:iOtne mOllths with satisfaction to the ownort~. 

On reference to the general plan of the line Fig. 1 
- it will be seon that the ropeway ha.R to set-ve a 
d1Nnica l laboratory, a packing shed, half-a-dozen 
huh> and fou1· nitrating sheds, while there is a branch 
running out to the maga:dne. It may be nece~:>sa. t-y 
t o htop a. carrier tt.t any of the buildings, for loading 
or unloacliJ1g, but obviously it would not be practi c· 
able to stop the whole line for this purpose, and an 
automatic system of switching the carriers out on 
to l:l ide lines ha.l:l consequently b"en evolved, bO that 
the stream of traffic is not interrupted by the ~:otop­
page of the carriers for loading. I t may be as well 
to go on to explain this switching system before 
describing the ropewa.y itself, a~:~ it ~:~ adoption has 
determined several of the feat.ures of tho main lino. 

In. :Fig. 2 we give drawings of one of the carrier 

auloma.li<·a. lly by tho canicr itself, but. tho outgoing and iH of tho half -lotk typo. It. weighs 4 .63lb. 
switch il:l worked by tho man who has como to u.tt end per yard, and has a ten::;ile breaking ::; tr<'~S of 2:3.5 
to the sto}Jped box. t onl'. The applied tens ion i::; 4 tons and il:l produced 

On the hat,ger of each <'at•rier-6eo li'ig. 3-there by long s trtt.ining bolts at the andlot·age~. Tho 
iR a spindlo A whic·h work'> a c·atch B, by mean.~ hauling rope is a Lang's lay wi ro with a hl"mp coro. 
of a cam, wh<>n the t;pincllo it{ rotated tluough 90 deg. l i in. in <·ircumference. 1t weighs 1. 02 I h . per 
This catch h; u;;:ed to hold a bell crank<..', or release yard, and has a. breaking ~t r<.>:o;:-; of 6 ton,.:, wl11lo tllo 
it, according to the position of the spindle A. The applied tension is 5 cwt. 
catch is normally held up by a. Rprin.g ancl the spindle The theoretical energy retj_uired to work the main 
is then in the position shown, with a trip arm D line in the condition of the h ea.viel:lt possible loading 
standing up vertically. The bell crank is also held is 5 . 9 horse-power, while the corresponding amount 
up by a. :spring ready to receive the catch. for the magazine Hne is 2. 5 h orse-power. A motor 

Just before the entry to a. shw1.t station a. :;top is of 20 hor:.e-power has, howeYer, been installed to 
arranged in the way of the trip ann. which is con- giYe a good margin. 
sequently swung l'ound to the horizontal p ol:lition The most intere t ing st a tion on the line, apart 
by the fo t·wa.rd movement. of tho ratTier. 'l'he c·at<'h from the :,;hunt s already tle~;cribed, i13 that. at B, 
B then locka; th~ bell crank C in the ra.isod posi~ion , I '""here thoro are the packing sheds, tho driving gear 
and a.s the catTter goes on the wheel on the crank and the branch to the magazine. A plan v iew gi.ving 

• 
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the gent'lral arrangement and detail;; of cons tJ·ur­
tion. of this station is reprochH·td in F ig. 5. 

by hand, t o C'l\rry the weighL in I he Rame way as 
thf'l . hunt rail. ·ro sen.<l tht'l c·al'f' ier on R>gtLin thf'l 

in case of emergency. At the sa.me time a coloured 
light. is switched on in the driving station, an(l unt.i L 
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"THE ENGIHECII11 SWAIN Sc. 

FIG. 4 - PROFILES AND PLANS OF MAIN AJifD MAGAZINE BRANCH ROPEWAYS 

'J 'he tll·iving rope coming from slat,ion A takes a. 
l efL-ha.~1d tum round a. guide sheA.ve, 24io. in diameter, 
n.t, the angle of the framing. The left-hand turn 
iH really only adopted in order to avoid ha.vin,g to 
bracket out the t-ipindle fo r thiA :'!heave. The rope 
then goes a.wa.y to the end of the main line, back to 
the !:!heave of the driving gear, over a. tension pulley. 
round another guide sheave and on to A again. 
'J'he t ension pulley is mounted on o. trolley which 
iH pulled back by concrete weights hanging on o. 
rope in the t owor. The run of the rope for the 
magazine line iH very similar except that the route 
is s traight. epa.ra.te driving sheaves, it will be 
not, iced , a.re provided for the two ropes. 

hauling rope is pullPd clown into the clip a.ga.in hy o. j this s ignal iH cancelled by Ute ma.n who s toppecl the 
hancl-op eratNl rollPt' fixecl on a long levt'lr . rope, t.he n.l tendant cEI.nnoL reRLEI.l'L t.he motor. 1'her·e 

The moto•· of the driving gear is connected with 
tho driving sheaves by chain, belt a.ncl .bevel geat·ing, 
which reduces the ~peed from 950 revolutions p et· 
minute down to 24 revolutions p er minute . Both 
the btvel pinions can be slid along the shaft so tha.l 
<'i ther ~heave <'an be put in or out of action. 
The sh eave are 24in. in diameter, and the rope ma.kt:o; 
ona complete tum round ee.ch of them. 

Two switch rails a.re provided a.t station B fot 
making a. connection between the branch and n1a.in 
lint>:; . These mils a.re shipped by hand, when ro ­
qui t·C'd, a.nd the carrier pushed over, but in the case or 
light occasional traffic the loads are generally tra.ns ­
f("rred from one carrier to another by hand. This 
illu.c, tration a.lso shows the guard rails which o.re 
pr·ovided at the stations for preventing the carrier 
boxts from fouling the stanchions if they happen 
to swing. The Rhta.ves a.t the angle stations and 
the terminals a re 6ft. 9in. in dia.met.er. At 1Ju~ 
tcnnina.ls a c:p.rrier ca.n be s toppNL by raising a. rail, 

• ----~--Poc~inuH~A------~* 
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PIG. 5- ARRANGEMEMT OF STATIOK "B " 

At each o( t.he HLations on t.he line t.here is a pllRh I is a lso an extensive system of a.utoma.tio telephonea 
butt on wit.h which t.}1e driving motor ca.n be s topped between all ~he stations on the ropewa.y. 
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FIG. 6- DRIVING STATION "B" 

• 

FIG. 8 TERMINAL STATION "F" 
• 

The half -ton<' c-ngravingx l'C't\lly nN•d I it tic- conun!'nt, 
fl.s they &T'P, in gc'nf'ra.l, 1-l<'lf·<>xplant\tory, but tla<•t'tl 
u.a·t• ~~ f(·W points to \\ldc·h rofcwenN' lrul.y h<' df's irnhlt•. 
I n tlac vit'W of tltf' terminal A Fig. J. of our i:iupple· 
rnent tho long ·~u·aining boltR for applying tN~ion 
to the rrul.in ropes N\rl ho Hf'en t~loping clown }wlow 
the rail, whilt· th" hand operated J'()))er, a. l rt•ady 
r t'ferrNl to, for· pulling the haul ing rope into the 
c·a.rrier clip i8 HhO"-n behind the guidf' pulley in t he• 
foreground. This view also gives a good impreiJHi<m 
of the carrier boxes, which , by the way, are hallas4 m! 
with about 40 lb. of lead to prevent them S\vaying 
in the wind. The loadH carried are light by com· 
parison with the area oxposed to tho wind by the 
boxes, and aA the win<lH at P enrhyndoudraeth are 
oft<>n vory high, it wa:; found nece~;sary t o add this 
ballast to Ht eady the boxes. In Fig. 6 part of the 
gantry between s tations B and 0 can be Heen, while 
tlw driving gear s h<'d is in the background. The 
rugged nature of the c·ountry traven;ed by the 
c·ableway can he appt·oc iatcd from the view~ given 
in Fig..-. 7 an<l in Fig. II I . of the Hupplement, whilo 
tha F~ystom of bracing the angle HtatioM t o ri:'HiHt 
t ltti pull of the ropes iH well illus trale>d in Fig. 11. 
of thf' 1 'uJ>plf'ment. Fig. 8 repreHt>nt:; the uppe r 
tt•r·minuK, r u·t~r tho nitratmg Hhe<.lR, whic·h, a~ will b., 
KI·N\, iH built up on a founclation of dry rubble. 

'I' lao 1·alu.t ivA po~;it ion x of the t.roiiAy whf'elx wl a on 
1 hf' c·lip is gripping tho Jaauling r opo is w e ll ilhu; · 
tr'tl.ted in the <~ngraving of tho bottom of the 1naga~ino 
llllf' :;ee Fag. V. of the Hupplf'mflnt n.rul thi~.; vic•w 
n l..,o showH the rnE-thod ()( br1nging t110 main rope d()wn 
under tho ra.ih; at the Htation.s. Two illustratioM 
of Ahunt HtationK are givt>n in Fig. J V. of the f)upple· 
Jrwnt. and Fig. 9 herewitJ1. In the latter , it will 
hB notic·ed, a c·arrier }lB.H been ~;witdtE'd into the 
"'hunt, while another m going through on the main line, 
On referen <:e to Fig. VI. of thE' :-iupplement it. will 
ilo Heen that. on the Ntd of the c·rOHH arm, cmtHicle 
1 h e rollt'r for the han ling rope, thM~ iH n hent pioce 
vi fl~t, Hlf"~l. 'r)l(' ohJ('C·~ of lhiH pi1•c·t- iH to g uido 

• 

FIG. 7 ANGLE STATION "C " 

-- • 

FIG. 9 - SHUNT STATION SHOWING BOX ON SHUNT 

tho ropo lmdc agn,in or\ to t)w rollpr·, in llw <'\'1'1\t of 
it dr·vppiug off. n~ tho nf'xl c ·1~r·r· u ·r c·omPs t\lo ng. 
Tl1E' il'OH\\ <Jrk on t ht' top of tho t t·c•s tlf' is for c·H.r·r•ying 
t eleplaonc' wir·es, u.ll(l was a.dcle><l 11.fter thn c·~thlf:' · 
way ha.cl bf:'f'n (•ompletP<l. 'fh~ tl'<'HI le sh own iH on 
the Jino A B , A-nd t hP driving s tiLl iou <·ttn hfl ~t'(l ll on 
the left. while ont- of thfl hut s hf' t \\'Pf'll ( ' Hnd I> i~-> 
::;hown on t hfl right . 

IRON AND STEEL INSTITUTE. 
• 

'fHE autumn meeting o f the Iron and 1 teel I nlltitule 
will be held at the }~mpire Exhibition, Wt>mbley, on 
Thursday and Friday, l'>eptember 4th and 5t.h . The 
following p rogramme has been arranged. On tlao {Woning 
of Wednesday, September 3rd, at. ~~ p .m., the pr<>>~ident, 
Sir Wm. Ellis , C.B.E ., and Lady Jt.:lliw, t!llpportecl by the 
Council, will reC'oive the member~; and ladieR ac·<'Om· 
panying them at l 'rinces' OallerieR, Piccadilly. On 
the T JaurHday morning, at 10. 30 t~. m., there will be a 
general mooting o r members in Uonrorenre Hall No. :l at. 
the Exhibition. A t~ole<'lion of paper -Nos. 6, 1, I ancl !J, 
in tho liAt. below- will he read and cliHr usl!ed . On the 
I<' rida.)'. HPptembC'r Gth, at JO.:l() a.m., rnl'mber>~ w rll again 
meet. 111 ( 'onr~>rem·<- Hall No. :J at. the' Exhibition, "h~>n 
further papfln; Nos. H, 7 and 2- "all ho r<'wl t\nd 1h~o~ . 
CU8t>6d. 

The following paper·H }HWO hMn off(lr'Nl rot• diHI'UHSion 
at the m~>eting: 

( 1) 1~. Ailrhison ;uul <;. R . \Vcwclvinc, " ( ' lu\II,I(Px in 
Volume of Htt>el11 during H eul Trea.lm('lnt " ; 

(2) C. Benedirks allCI V. ('hriHtianhc> n : •· Jll\c•st il(al ions 
on the Herbert P endulum H a.rclneHH TeHter " ; 

(3) E. J). <.Ja.mphell and C. W . Whitney : " The l·~ffed of 
Cha.nge11 in Total Carbon and in the C'ondition of ( 'twhidel! 
on the Hperific· Re!!i!'l tAnre •\nd on Roma l\fl\gnet ic· Pr·opt"rlie~ 
of Steel " · • 

(4) C. A. EdwanlH: " J>ic·kling : The Artion o . \ c·1d 
on Iron and Steel, antl t.he l>iff1111ion c1r H y drol(t>n ' l'hl'llugh 
t he Metal " ; 

(5) ,J. Nawton l•' t·iend a.ncl \V. 1 ~. ' l' laor·neyc·roft : " l•:x. 
tt.minaLiou (Jf rron fr'OIIl Kolltlrt\1. ... 

(II) \ f. A. G r 014SIIll\ll :\rttl E . ('. lbi n : " On t lw ~alur·1• 
of H rl(h·Rpeed ~Het>l " ; 

(7 ) A'el Hul tgren: " JlllprCJ\I•roHIIIIs in tlu• Br·rraf' ll ' L't'..,l 
on Hu.rdened St-eel, inc·lucling n N'<>w ME't hocl ur P roduc·m ,l( 
Hard Steel Balls " ; 

(8) \V. R osenhain: " J>r t"Hcnt l'o:-~ition of tlan ' l' laeMit•~ 
of the H ardening of Hteel " ; and 

(9) 1". C. ThompRon ancl \\'. K \V. ) [illiu,l(ton : • 'rho• 
Effec· t or Fr~ XnrfnN•'! on I he~ 1 111\~1 ic· J)plormal ion Ill 

<'ertain Metals. " 

PRJZE COMPETITION FOR BRIDGE PLANS. 

II 11:1 MA.JESTY'R ( 'onsu i· GNwra.l at H ot t.Mdarn )fr. 
E. W . P . Thurstan, C.M.G.- informs the. D epart.ment. of 
Ovel'l!el\1'1 Trade tho.t. the munici pality of Rot.terdam haH 
announced its intention to h old an internal ional prize 
competition for plam~ for th<' re<'Oililtruct ion of the Konin . 
ginnfl Bridge, \durh span.'! the narrowt>r o( the h\O 
branc·h<'s of the l'iver· Maa~ enrircling Noordl'reiland 
in the f'ity or Rotl <~rclam. Mr. Tlnrrxta n hns rorwar·cl<'cl 
fo!' inHpe<:tio n hy Hritbd1 fir·rns intt'lrNiiC•Il n. ropy of 
the ofTiC'ial progmrnrn<>, !Wiling ou t the c·onditions of 
tlw c·ompelition. ' l' lw c·ompl't it wn i.H in no sE'nwo a c·all 
for INHIPrx for thf• <·onst n trtron nf 1\ 11<'\\ hrrdl(e. hut 1s 
inslahrtE'd for· thC\ purpo~;e of ohtnlllllll( plan-< \\hirh rowel 
hOllt tl iRNI fOt' I lao p11r•pose of I'OilRirHNing tL hrarlg<". 'J'hi"' 
d oC's 110 1 A-ppa t·c-m t.l) pr('chr<lf\ fir·rr1x \\ hich hui lcl hrid~<'li fr0111 
1-lCIIHi ing in plans. The fir'l-ll pri:w offMed 0.11\0trnt H t o IIH• 
S Hill or I 0,000 gmldl'r'" · [t [<, 1'\ llj(j.(P~t f'd I hal Hrtl ixh firms, 
\\ luch might he' IIII C'r'hl !•d at ·~ l~lc•r d a tp Ill IPIHIPring ror· 
t Ia~ c•ow;tnrct rou of I h<' hrtd~t•, lllll(ht c•on '!ader· <> nlpring for 
thf' prc>"Nlt c·ompNitwn . ""the' tE'IIclt"r o( tht" R\ICceRsful 
fir·"' "ould pr·oha.bly rP<•eive KJl<'r ral <'OnRiflerat ron , despit e 
tlaP rart. that. it. i~ i!lO.t Nl that the muniripnlity l'OrOgniSets 
no obli~a.tion in thi11 reRp<'rt. Plant> may hl' drawn up i11 
Rnl(lis h . United Kingd om fir·1nx intE<restNI may apply by 
lettPr t u the D epartment ot 0\'~r~E'I\'1 Tradt>, :!5, Old Queen­
strPPl, London, K \\' . I (rPrE'renr<' A.X . 1189), for a loa n 
of I h 11 rloc·umpn1 ~. \daicla 1\l't' i11 J hrt r·h . nnd \\ hirh \\i ll hu 
lflnl 111 orriPr· of •\pplirl\t rou . 

• 
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AN OVERHEAD ROPEW A Y WITH SIDINGS 
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FlO. V LOWER £110 OF ldAOAZINE LIN£ FlO. VI.-TYPJOAL SHORT TRESTLE ON LINE "A" TO "8" 
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Railway Matters. 

A UESTRUCTIVE fire broko ouL at t he J,ondon Midland 
nnd ficottiAh Railway Works at. St.oke-on-Tre~t on I. he 
ar~rnoon o f .July 12th. Two loc-omotive sh edl'l wero 
dflsl.royMl, nnd a large quanl.ity of timhf'r And Rf'Vf'rn.l for o. 
lllOl.ivo ongi noa were da.magNl ho.flly. 

Tm·~ Mell>O\tmo goods yard of tho Victorian Oovclll· 
mont h~'l flf~y -two t rMks in its main aoct ion and iA capable 
~f d~almg w1th 3500 to 40.00 trurka a clay. Twice last year 
tt dad half l\9 much agam , na on January l 7th it d ealt 
wit b 6526 wagona ancl on 'Fehnanry 1s t with 6497. 

lT is f!l,<\tOO in t.he 0-reat W1'.9tr.m Ra.itway .lllagaztnc that 
1.he G~eat B ear enftine, No. 1.11, wo~t recently into the shopR 
nL Swandon for .general repnu'fl, wh1ch include new cylinders 
and a new hoilor, and arrangements nre being made ·to 
• eronatruct it ao that it. will bo simi lar to t.he" C'e.st.le "typo. 

As~lNlllOIA, Alberta. i1-1 to be lloadttii£\I'Lel'a for the con­
stnartive engineer for the now branc·h line of the ('. P.R .(() 
nan to Amulet on I hE~ \Veyburn-Lethbridge lint> in a norLII ­
we~terly direction to Dunkir·k on t I tEl Moose .Jaw.AAsiniboia 
line. lt iR Elxpe<'ted that 2!'i tni iE'a will h!' romplE'IPfl nnd 
lnrnE>II OVf\r for OJlMR.I ing t.hil'l RPilRO II . 

\\' 11 ~:N men tioning, on .Tune 13111. I hat 1\f.-. H eywood, of 
J uwwurie, was s ncceeding 1\fr. ChalrnE\t'" at. ('o,~lair~. w~ 
kugge'l tNI , as no surreRsor l.o t he fonner wa~ announced. 
that. 1 ho work~ at l nvernrie might he closing clown. \VA 
11ota liOW. howevel', t.hat Mr. L . H ydt>. of I. he Hull and 
Ha.1·nRiey sM·t.ion, got>H l.o ln vtwuri(\ Ak workR tnanager·. 

' I' HOSP. s ignalmt'ln who are mom bark of t heN at.iono.l U 11 ion 
of H.ailwaymen int.end to sot up a union of thflir own, t o hE~ 
know11 M the Union of Railway Signalmen . One of t.he 
threo unions t.hat made t.ho N .U.R . Wl\!4 a l'oinl·!-!men'K 
arul, 'ignalmen 's, ociety : the other two wer·e the Amalp:a­
mat.ed Hociety of Railway ."ervant·s and the General Rail­
way \Vorkers' Union . 

'J'u e proposed extension of the Ashover Light Railway 
o.nd i tK uti liAation for pa!-!senger M well as goods traffic 
formed the subject of an inquiry held by the Ministry of 
T ransport at. t h e Chesterfield Memorial Hall on July 11 th. 
'l'he CommiAsioner s were Mr. Alan ErAkme and Mr. T. L . 
l >au.erHon. Mr. Erskine promiRed to report to the Ministry 
irt favour of the Order. 

l N thi~ rolunm of our issue of A pril 6t.h, J 923, attention 
WM drawn to t h e fact that the rolling sto<'k on the Metro­
politan Dis t.rict R ailway hears no indication as to its owner­
s hip. Al'l this ia a contravent ion o f , ec. 120 of the Railway 
Ulau.seR ('onsolidation Act, l 45, it. is intert>Ating to noto 
t ha.t tho omission apparently iM being met by the cars 
being lettered " U ndergrotmd." 

THE spacing of the 1\Utomo.tic s ignals on t h e Central 
London H.ailway is being rearranged and, when completed, 
will allow the presont thirty traiJlA per hour to be in<'rensed 
t o forty per hour. When the Central J~ondon was opened 
the time occupied in running from Shepherd 's Dush to the 
Bnnk was from twenty-eight to thirty minut.QS. It is now 
twenty-two minuteR and may yet he twenty minutes. 

1'rn: Ai!Olal-box at Tat ten ham Comer·, on the Sou._h. 
l~ai<tem st>rt ion of the Sou thern Railway, wal3 <'Ompletely 
dPRI royt>c1 by fire last Wet'lk. As the hox is only uAec1 on 
the Of'C'a'lion of rares at Epsom. t.bere waR no one on c1ut.y 
nt t.h o t. im~. l t ir. ass1~mt>d that tho very brilliant sun­
F< hine a t. the time led t o t he glaKR in tlte windows causing 
liMlle Muhf!l.anre in.<~ide t he box to <~atrh fire. As t.he rabin 
WtUI I 2Mt. long, the replacement. of tl1o loc·king frame p oint. 
nnd 1-1 ignal f•OJmec·t.ions nnd "he hlo<"l< i nst.rumentH w ill he nn 
oxpenHiv(\ mal.ter. 

'L'Ju: ronlitt·urt.ion of tho fiN~t. olpc·! ri c· lof·omotiv<' fo1· 
I hn Detr·oit. T o INto a nd rronton Ra ilt•()acf. ownl:'d hy t ht> 
J•'orcl M otot· ( 'a.1· Uompo. lol y, i"4 about to bCI c·ontmeu <·t><l. 
'l'he engine wa.-. clesi~t>d hy C'n~inPeNI o( that. rompa n y 
to util iAe hig h -tenF<ion power from an ovr>rht>ad r ircuit and 
1 o c·arry it"~ own t ran'!fonnerH n.nd rotal'y c•on vert er·, t h er·eby 
obtaining the PC·onomies o£ both a dire<'l and Alte rnating­
c·urrent 14upply. 'fhe new loc-ntnot ivo will bn 117ft . lonp:, 
weigh :H() tons, nncl havo ~~ tt'll<'l in• c•ffor·l· of !!00.0()0 lb. 
It. iR clc>signccl C'F<pecially I 0 ho.udlo hlltWY t.t·aius or c·oal. 

AN 111H1Arg r·owt<l railway 11y111 Nn ou t he Jat~st European 
lllod el will. aay11 1 11dian /IJnrtinnring, not. he the only 
nttraction of Bombay in the noM· future. vVithin n. week 
of the announc-ement t hat the Government has been 
en gaged in boring operatioru~ for the proposed underground 
railway 011 the B.B. and ('.I. s uburban line. has rome 
another· referring to the novel chang~ undertaken by tho 
Oreal Jnd ian Peninsular Railway Company at Victoria 
'J'~rmin UFC. J£ t1le (·ompany's scheme fructiftes , the sub­
urban rnilwuy trains 'vill he ntn hy clectririty instend of, 
1\.'1 now, by Rtenm power. 

WH F:l' giving evirleoco beforo tho New SouLh Wales 
Puhlio Works Committee concerning tho proposed Tempo­
J ~alit Hills nnd the Bankstown-Cloorge'11 Rivet· railway 
lines, Mr . . J. J. C. Bradfield, ch iof E'n¢neer for metropolitan 
ro.ilway construction and Sydney Harbour bridge, stated 
thnt the schem(' outlined provided for elt>ctric railways on 

. hoth Jines. The t.racJ< milonge o£ the Tempe-East Hills 
line would be l:i miles 7 c hain11, and the route mileage 10 
miles liS chains. Provision would be marla for ten stations. 
induding a tenninal station at l<~88t Hills. 'fht'l E>Rtirnntt>d 
t·o-.t. waR .£493,049, averaging £45.922 p<~r milE> . 

'l'a .Jo~ rocent addition to the ni~ht expre1111es to Sf'otlnncl 
r e1ninda u A that no longer iR thore the c·ompetil.ion in spt>ed 
hflt,wMn tho )•;ast a nd We~t CoaAt. ron1 es that there u aecl 
t o be. ' r l1 iR furthN· remincls \lA o f t.l1o HMiouM d erailmont. 
t.lll\t O{'(' lll'l'Cl< l t o on~ of tir e fu111. 11ight. t.rainH on .h 1ly 1:lt.h. 
1 fHHi. 'J'hat train c·onai&-ted of sevnn <'OtlC'hes, including I wo 
Rlt>epinl( c·ars. and was drawn by t~ngiueil Shark nud Vulc•a11. 
lt ran non-!-ltop froxn Wigan t o ('arli91C', nnd wa.'l allowt><l 
112 min . fo r the 106 miles, or· an average s peed of li6J 
mile.<~ per hour. Neither ciriver had made the run before, 
nnci both evidt>ntly were anxiouA not. I o lose time. Con ­
Requent.ly, they t'l'm through PreHton at about. 50 mileH 
per hour, inRt~ad of the p rescr ibE'd I 0 rnileR p er hour. 
anrl thP whole t rain was wrecked at the n orth e11d of I he 
station . AA only one passenger wa'l killed, the per sonal 
resul t s wore m uch mor e fortunate than in n s imilar derniJ . 
rnent a.t ~aliAbury on July 1st, 1906, in whirh t.wPnLy-folll' 
pa.s<~(l llgNB and fou r· R<lrvnniA were killNI. 

T H E ENG I NEER 

Notes and Memoranda. 

Acoon ot:-10 to t.he JCnginuring New11.Record, it iH pro­
poRed to erect in Philo.dnlphia n garage for 10.000 cars. 
f(, WOn)(\ have t.w~nty floors nhnve nn<l tht•t>e bC\IOW fl(.rPOL 
Jewel. 

11' haq been dis(·Ovt>red thl\t, a mixt1u·e ()[ nlutninium 
powcle~· and Rodium s ilicate solutions Nm, uncipr rertain 
ronclit ionR, be made which fonn.s a very RatiBfac·tory 
well.ther-proof paint., rapahlo of rrsi.'!t ing abrn.<~ion'l to a 
romnrk11hlo ext(lnt .. 

'l'n F: Niagara Falls .Power Company l1as constructed a 
mod ol of the }'ails to 11. scale of J to 100, to c1emonstrate 
t.lte flron.k: efJect on. the :Fo.lla by varying t.he amonnt of 
water· used for power p ttrposC\H. Tho water ror the moclol 
iH RnppliNl by ptlmping . 

lT iM c;laimed that a record wa11 eMtabliahecl in Cuuadn 
whoH the No. 3 blast-furnace of the Algoma St.eel ( 'or­
porn1.ion turned out a total of 20, 12!l tons of ba.sic iron. 
It. i"4 a 600-t-on furnace. but had an average output in 
fay Of 682 tOllF< a ciay. 'fhe biggefrt nsl; Wf\.'1 755 tons 

iu one <lny. 

I 'J' iH Rnid that n permanent. paint, which til abHolu1 ely 
ac·id and a lkali proof, <'apahle of withstanding wit.hou1, 
cletrimont any temperature between zero and 600 rleg. 
F ah .. able to be rendered quite non-inflammable, and 
c·hco.por t o p roduce than any ovh er pnint now in uAe, 
hn<~ been prepared from a tar hnsis. 

l•'oRTUER development of the toerc·ury vapoul' turbi11e 
iN fo r·eshadowed in an article in M Prhawical JiJnginuring. 
in whirh Mr. Emmet aays thnt it is proposed to construct. 
~now hoiiM for working at a pressure of 70 lb. per square 
inc>h, as agairu~t 35 lb. in tho c>Me of the Hnrtford planf,. 
A three-s~~e turbine is a lao to be built. 

AT the annual meeting of t,he Canadian Trent W ater­
ways Development Asso<'iation, Mr. G. K . l!'•·aser empha­
s illed the importan ce of urging the C:overnment to complete 
tho T•·ent, Canal by finishing, n.t. lcMt.. one lock on t.ho 
Severn Division of the co.nal. ' l'he report for the yonr 
showed receipts for tho yoar aR 160:1 dollars, with di t'i­
buraoments of 1535 dollarM. 

WHAT is saiti to be the largest elect.ricaJly propelled 
po.~~Renger Ahip in the world is in. c>ourAe of construction for 
the Matson Line of San Franci.sro. The equipment. will 
<'OIUiist of two 'urtis st~am turbines directly connected to 
two 12,000 horse-power alwrnaLinft·<'urrent generatorA, 
whic·h will supply electririty to operate two 10,000 h orae­
power Hync·hronous motors, earh ronnerted with a pro­
peller Ahart. The plaru~ for the new liner call for a Rp eed 
of 21 knots, which will enable tho vessel to make a round 
trip between San Francisco and H onolulu every four·teen 
days, including two and a -half dayfi in oach port. 

JN the course of a paper on " Mechanically J'erfect 
Electrolytic Nickel, " presen ted at the April meeting of 
the American Elertro·r·hemiral Society in Philadelphia, 
Mr. Cha rles J>. Me..<iden remarked that hydrogen in itself 
is not the prinripal cause of e lectro-nickel trouble. Organic> 
maW>rialA and iron are far more important.. and their 
efft>ct dependf! upon their <'ondition. Sohable organir 
mnt0rial ia the prinripal cau.so o £ lack o r ductility. Or~anif' 
rolloid M l'ause failure af1.er h0at.ing tho metal , nnd large 
organic- particles may <'ause pitting during cathod e 
d eposit,ion. The use of hydrop:en peroxid e in the hath 
is claimed to h e a <'ltre fo1· pittin~, ancl hafl oth et· benofic·ial 
ClfTOI'tH. 

~h~.ll!l'MH•:s of oil and liqtaicl n1-1pho.lt and voiJtR nncl 
deposits o f fiOiid O..'lp lmlt are fo1mcl throughout the whole 
leng1.h of 'uba in all thc Mix proviJIC'el'l. Tl1o heKt lcnown 
l~ncl moat d eveloped or 1.he Holicl UHphalt mine!!. w1·iUIR 
t ho Acting 'British Comwl-(:fc'nel·al n.t Havana, is Hituat~d 
netu• the port or Mariel, SOine :Jfi mile!-! Weli1· of H avanA.. 
Jt iH ORtirnated that 70,000 t01111 of asphalt hnd lwen 
miawd and Hhipped rrom .Ma1·iel prior to HJ14 . During 
1.1w wnr op erations w~re ~tli4pended. ancl were HOt r·<mewecl 
until I 0 I !1. wht>n one of tho veinf! was attarkl:'d hy a shaft. 
nnd undMgrouncl gn.llerief! at a rlepth of 200ft. At this depth 
t.l1e vein ha~ flO fa r heen open E>d up fot· a length of 700ft ... 
vu1·ying from 21)£t. t o 35ft. in widt,h. H haa heen tt·aced 
on tho surfa(·e f01· over 3000fl . hy open pits, mtrl at one 
point showR a maximum width of 70ft. A boro.holo on 
t,he vein showed asphalt at 4fiOfL. 

'J'K e type light lorry which will ho acceptable under of 
the new subsidy scheme of the vVar D epartment will now 
differ very little from the light r har-t\.-banc allCI :JO-c·wt. 
and 2·ton lorries of the latest British-made types in com­
merc-ial use. Althoug h the specification describes a pneu­
matic-tired verucle with 38in. or 34-in. by 7in. giant tires, 
the RllbAidy may be g ranted in connection with vehicles 
whirh normally operate on Holid or twin pneUIIlQtic tires, 
but aro so designed that a quick change over to t he War 
))epartment standnrd pneumatic tires can be effected when 
clesia·od. Provision is made for electri~ lightin g, a speedo­
meto()r, and a power -driven ti re pump, but these iterosnood 
n ot nN·eAHarily be fitted to the vehicles a ccep ted for s ub­
sidy. Uopies of the specification and particular~:~ of manu­
factur<'rR building vehicles whi<'h comply with it f'S(l he 
obtaint>d from the Chief Inspector or Subsidised 'J'rnrutport, 
(

1axton House, Tothill-sl.roet., Wt>Htminst~r. S.\V. J. 

A NEW d<>sign of nozzle for bottom-pour ladJos, designed 
and patent ed in the Unit ed Rtatos, has t.he hole through 
the nozzle hrick derived from tho s hape o£ the compound 
tubo used in hydraulics. This typo of tube for discharg ing 
wa.t01· if! ono whlch convergeg 1 o t.ho minimum d iamotor, 
contim1Pfl cylindriral for n Rhort. difltan ce, then grllduA.Jiy 
divMges. The advnntagc-1'1 clniml'i l wilh such 1\ nozzlo 
are :- ( I ) A slightly largM volume of metal <·an he pomed 
I hr01111;h t hiR type than throu~h a cylindric-a\ one o£ the 
sam e minimum diamet<>r·. The ktream i.snniforrn, ancl there 
iA le.'IOJ of a tendency to s pray, e.<~Jl(>(·ially with partial open­
ings of I hf'l stopper. (2) Tho tendNli'Y to frE>e-~e up in ra'lo 
tht> met a l ia not superheat ed sufficiently ia IE>Mened, owing 
to t.h e Ahort length of the lea.'lt diameter c-ompart>d with 
tho c-ylindrical type a n d to I hn diver·genco of t.ho lower 
part . (3) T h e diverp:ence J'eatlll'O fac-i litates reopening tho 
nozzle in ra.qe oi a freeze up. (4) It. c-an he p t·od\IC·ed at 
low t·ost. •\nd subRtit uted for t.ho pa·eRent at.nndarcl nozzle 
without tnBI"ria.l f'hnn~o in 1.1tt' lndlfl. 

• 

• 
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Miscellanea. 

A LAROE coalfield is R(}id to have been rliscovMI'cl on t,ho 
FrMco-B elgian frontier. 

AN oxhibil ion or Alnerican inventioiUI iH to ho held in 
New York at t.l1e American Institute from J}erembf\1' 8th 
to 13th next. 

THE receipts of tho Manchester Rhip Canal for the fir11t 
half of this year Ahowed a clec·rease of £2G,!i!J7, as <'ompared 
with last year. 

Looo speakers are b eing installed on the Nord-Sud 
Ho.ilwny trains in Paris, for the purpose of ann01mc·ing t ho 
n ext Rtation to the passengers. 

1T ia eat.imated t.hat the cost of reconstna(·ting the bridgo 
between Duru~ton and ToamA will cost £20,00(), hl\lf of 
w·hirh will he p a id hy tho 01\t~llhead T own Co11nc·il. 

TJTF. Australian Government has just placed an impor­
tant. order for two automatic telephone e xchanges for· 
Sydney equipped for 12,000 s ubscribers. the vnh t€' h<>ing 
nearly £300.000. 

A H.nAnS Bu.J. WIIK introduretl by 1\!r. Gosling on lite 
15th im~t .. and given a firf4 reading. One of the bec·l ionl'l 
providf'!! for the l\finiRI.ry or 'l'ransport I 0 holrl inq\liriPH 
i n1 o road a<'rident~. 

'Ta'F. Birmingham l~le<· tric· Supply D epartment 11Bfl 
d e(·ided to <>q uip six hoilerH for burning pulverised c·oal . 
A water AC'I'Pfln is to be UANI t() prcwen" t.h e emission of 
dus t. from t he clairnneyH. 

.A ORAT!If elevator· iR to ho pu·t. up at Edmonton, Alberto., 
at n c·oRt of 1,000,000 clollarA. It is to have a capacity ()f 
2,000,000 bushel'!, And it i11 h oped to have it finished in 
roadineAs for the next crop . 

IT iB proposed to put up works nt Burnie, in Taemanifi, 
for making iron from tho ores of the Hampshire digt.riC'L. 
Hailway communication exists, and electric power and 
lime11tone are available locally. 

TllF.R l~ is a sch eme on foot in New Yorlt for the erection 
of a museum of engineering industr-y. Efiorts a1·e being 
mAde to raise a fund of 10,000,000 dollars for the purposn, 
A.nd 1,000,000 dollarfi has alreacly been collected. 

'fut>. new U lster collieries at Uoalisland, Co. Tyrone, are 
to be opened to-day, the 25th, hy the Duke 1\nd Duchesa 
of York. The coal found is said to be of good quality, and 
it. is expected that it " ' illlacrt. for forty years with an annnal 
output of 400,000 t ons. 

TuJ<: harbour at Kingston, Ontario, is to be further 
improved. A contrart has been awarded for the dredging 
of a 14ft. channel up t o the Canadian locomotive works' 
wha1·f. There i.s a. ledge of r ock which has p rohibited 
heavily coaled v esseiR flischarging their cargoes at this 
wharf, and this ledge is to be removed. 

IT is reported t ha.t a conference is being held at P rague 
for the purpol!e of c:onaidering the p ossibility of d e-con­
t rolling t he coal t rade in Czecho- lovakia. New regula ­
t iona will be published Rhortly. Jt. appPars likely t hat tho 
p ric:e.q of coal will n o longer be fixed hy the Governmont, 
lout will be left su bject I o the law of supply And demand. 

A FURTHER stage in the development of the Cast Jr on 
Rf>search Association was reached a few days ago when t.ho 
AAsoriation formally took posse11sion of it~ own laboratoriel4 
in Guidford-street, Birmingham, The capacity of the 
AsRoc-iation to deal with its work will be great.ly in creaHPcl 
by those laboratories, but it ia not intended to aban do n 
the policy of having investigo.tions r onducted in promi.nont 
University laboratories and in the workR of memhers. 

D URI NO t he quarter end<>d March 31!!1. last the tot,~ I 
vahn of imports into AuRtralia from all countries wa"! 
£36,507,484, whirh compares with £37,206,966 for the 
qual'ttlr ended D ece01ber 31st, 1923, and £33,776,268 for 
Ute first quarter of l 923. 'J'he l.mprovement in importR 
from this count.ry whif'h took place in the final quarter 
of last year ha..'l n ot. been maintained, t he value having 
declined by £1 , 100,000. Gennan and .Japanese impor1·H 
dect·easecl s lightly, while those f rom CanadA. and tho 
United, tates of America registered increa.qes. 

A SPEOIFIOATION just isHued by the B.E .S.A. rovers 
four types of magneto!! used for internal-romhustion 
engines--excluding those for aircraft purposes. Tho 
dimensions standardised are those which affect the inter ­
changeability of magnetos a s a whole. R ecomrnendationfi 
are also made in reg ard t o the width of the en~ine coup­
linp:, flange m ounting, and tho sparking p oRition m relation 
t o the keyway in the tapered end of the armature spindle. 
Full particulars are given for the plug and ring gaugex 
for checking the taper in tho magneto coupling and on 
the armature Rpiodle. 

IT is reported by tho Nat,ional Federation of Iron ancl 
Stool Manufacturers tho.t the production of pig iron in 
June amounted to 607,800 tollS, compared WLth 650,900 
tons in May and 692,900 tons in June, 1923. The numb<'r 
of furnaces in blast at. t.ho end o£ the month was 185, a 
decrease of 6 since the beginning of the month and tho 
lowest number in bla s t s inre January, 1923. Tho pro­
duction includes 181, 100 tons o£ hematite, 222,200 tons of 
ba!'!ic, 144,200 tons o£ foundry, and 31,600 toM of forgt1 
pig iron . The output of steel ingots and castings amounted 
to M l ,oOO tons, compared wit.h 809,700 tons in May an<l 
7 67,700 tons in ,Juno, 192:l. 

J>J~A N~'< £o1· t.he co08truction of storage dams on 1.h e Sw. 
Anne de La. J>era.de Rivor, tho Riviere du L oup ancl th!• 
Riviere du N ord, are now under review hy th o Queb<w 
R u nning :-itreal'YUI Uommll!Kion, And preliminary work may 
A1.nrt ea•·ly next. Ap r·ing or· in tho autumn. ' l' l1e dammin$.: 
or Lhe Ste. Anne River will C:OIIt about 500,000 dollar&, 
of the Rivit>r e du Loup :100,000 dollarA, and of thn 
Rivi~re du Nord 300,000 dollars. By the coni\Lruction 
or th('lse dams the flow of the waters will be 80 r('lgulate<l 
that the industries whic•h benefit will not be affec-ted by 
the winter. While theHe works have been under con­
sideration, the 2,000,000 dollar dam at Kenogami haH 
progressed so llf.\t.i.sfacl orily tha" it will , it iA anticipated. 
bo fm.ished late trus autumn. T h rough tho damming of 
the Chicoutim i and d~A ~ables rivers tbe flow of these two 
wat.ercouraes w ill be re~ulated and the powM tnrrf>M('<) 
from about, 150 ,000 t.o 11)0,000 horRe·power. 
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The "Standar (llsed" L igh t C r uiser. 

I N the course of the year five cruisers of t he new 
(( County " class a re to be laid down for the R oyal 
Navy: According to official statements in Parlia­
ment, t hey will conform in size and armament 
to t he type standardised by the Washington 
Treaty; that is t9 say, they will displace about 
10,000 tons and carry guns of Sin. calibre. Ships 
of the same general type are ah·eady being built 
or are projected for the navies of the other Treaty 
Powers. J apan has beguJl work on the Myoko, 
and between now and t he end of next year will 
lay down t hree further units of that class. Of 
10,000 tons displacement, t hey are reported to have 
machinery developing 120,000 shaft horse-power, 
and will mount eight Sin. guns in twin t urrets. 
Four smaller ships are already under construction 
in .Japan , viz., Kako, Furutaka, Kinuga.sa, and 
Aoba. In them t he di<3placement is limited to 7100 
tons. No machinery details are available, but it is 
known t hat the ships will h ave t he very powerful 
armament of . ix Sin . guns. The French programme 
provides for the construction of six 10,000-ton 
cruisers during the next few years, an armament of 
eight Sin. guns being indicated . Italy is laying 
down this year the cruisers Trieste and Tarent, 
also of 10,000 tons , but in conformity wit h Italian 
tradit ion the gun power of t hese vessels will be 
very formidable in proportion to their size, each 
mounting ten Sin. guns in two triple and two twin 
turret~'<. Finally , the American Navy Bill, which 
h as not yet become law, authorises the con~truc­
tion of eight cruisers, to displace 10,000 tons apiece 
and to have eight Sin. guns. 

In view of the restriction on tonnage, t he high 
speed which "rill certainly be aimed at, and the con­
siderable weight a llotted to armament, it will be 
difficult, if not impossible, to equip any of these 
vessels ·with side armour strong enough to re ist 
projectiles even of medium calibre. Their pro­
tection is ther efore likely to resemble that of most 
of the fast crui. ers now in service, which ar e plated 
amidships with 3in. high-tensi1e steel, in addition 
to 1 t in. protective decks over the machinery and 
other vulnerable part.s. When this sy. tern came 
into vogue: the 6in.. gun was the heaviest piece 
carried by foreign ships of recent date, and against 
shells of this calibre the combination of 3in. side 
armour with decks of the given t hickness was 
doubtle. s r easonably effective. But with the 
universal adoption of the Si11 . gun, ·which is now 
impending, the new cruisers will need some stouter 
form of prot~ction if t hey are not to be exposed to 
damaging hits, even at long range. The problem 
of how to confer such protection wit hout unduly 
sacrificing annament or speed i. one t.hat will t f\.x 
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the ingenuity of nav-al constructors to the utmost ; 
in fact , we do not see how it can be solv-ed on a 
really satisfactory basis. If t he naval demand for 
speed and hitting power is to be met-say, 33 
knots and eight Sin. guns-there v;rill be v-ery little 
margin left for armour. Probably therefore ships 
built on t he 1

' Washington " model will be deficient 
in resistance to gunfire, a failing which will compel 
them to fight at long range, especially as their high­
velocity Sin. guns should be effective up to maximum 
visibility. I tis not altogether a mibfortune, from our 
point of view, t hat cruisers of the new type should bo 
too costly to p ermit of their r apid mult iplication. 
If foreign navies were able to build t hem in large· 
numbers , our present fleet of cruising ships would 
soon become obsolete, consisting a::. i t does for tho 
most part of ships under 5000 tons, which mount 
nothing heavier than the 6in. gun. b~or the tirno 
being we have only fou r craft which in sizo -c;'Ulcl 

power come within measurable distance of t ho 
Washington standard. They are t he H awkin.", 
Vindictive, Frobisher and Effingham, of 9750 tons, 
mounting seven 7. !>in. guns apiece. The fir. t two 
have machinery developing 60,000 shaft h orse­
power for a speed of 30 knots. In t he second pair 
t he figures are incr eased to 70,000 shaf t horse­
power and 31 lrn.ots. These ships were notable 
for t he re-introduction of the 7 . 5in. gun, which had 
been in abeyance for about twelve years previom; 
to their laying down. It was a calibre unknown in 
the British Navy until we acquired from Chile in 
1903 the t wo battleships Bwiftsure and Triumph, 
each of which carried fourteen 7. 5in. guns in the 
secondary battery. Apparently it gave sati ·­
faction , for guns of t he same calibre were selected 
to arm the later ' 1 County " cruiJ ·ors, and subse­
quent ly the heavier ships of the " Warrior " and 
" Defence " class. It had a high Tate of fi re and 
good armour-piercing properties, besides a con­
siderably longer range than t he 6in., which had 
hitherto been deemed t he cruiser gun par excellence. 
The Vickers model 7 . 5in. 50-cal. piece, built in 
1902, proved capable of firing five aimed rounds in 
31 seconds, equivalent to eight round~ a minute. 
The most p owerful mark of t his calibre now listed 
in the Elswick ordnance tables has a muzzle 
velocity of 3000 foot -seconds, and can b e worked 
at the rate of six rounds a minute. All B ritish 7 . 5in. 
guns fire a projectile weighing 200 lb. W eapons 
of this weight and p ower should have sufficed , one 
would imagine, for most of t he tactical requirements 
a cruiser is expected to fulfil. At t.he same time, we 
are inclined to think t he Admiralty has done well 
to select Sin. guns for t he new cruisers, seeing 
t hat so many ships now b eing built or projected 
abroad are designed for that armament. It is an 
old-established and very sound princip le in the 
British Navy to build only such ships as shall b e 
equal in fighting power to contemporary foreign 
craft of a simila r class. Thus, when the Washing­
ton Conference agreed to restrict t he armament of 
fut ure capital ships to 16in. guns, and that of 
future cruisers to Sin. guns, it followed, almost as a 
matter of course, that t he next vessels laid down for 
the British Navy would be armed in accordance 
wit h this ruling, despite the fact that both calibre· 
were new to our service. It is close upon 
forty years since British ships armed with Sin. 
breech-loading guns were built. They were the 
four protected cruisers, F orth, Mersey, Severn, 
and Thames, launched in 1SS5-S6. They were 
of 4050 tons displacement, with a speed of 16! to 
17 knots. E ach mounted a.n Sin. 15-ton gun at t he 
bow and stern, with tt>n 6in. on the broadside. 
The big gun weighed 15 tons, it h ad a length of 
29.6 calihres, and its 210 lb. projectile, endowE'd 
with a muzzle velocity of 2150 foot-seconds, wa.s 
capable of perforating 14!in. of wrought iron at 
2000 yards range. 1 t was therefore a weapon of 
formidable p ower for t hose days, but for some 
reason it failed to win popularity, no other ves~els 
being armed with it·. everal years later an im­
proved Rin. mode), built on the quick-firing Ryst em, 
came into favour wit h certain foreign navies, ancl 
formed the main armament of many crui. el's con­
structed in England for the South AmericA.n 
R epublics and J apan . Many United KtatE's 
cruisers were al<io a rmed with guns of t he . amo 
ca.libre. While t here are, of coursE', no details to 
hand of t he Sin. guns with which our new cruisers 
are to he equipped, variou models of t.his calibre 
appear in the ordnance lists published by two of 
the great British manufa.cturing firms. Vicker~ 
Limited show an Sin. gun of 4S. 52 calibreR, 
weighing only 14 tons 3 C\\>ii., or leR. than 
t.he standard 7. 5in. marl<. The project ile of 
247.4 lb . has a muzzle velocity of 3000 foot .. 
seconds. Sir W . G. Arm~trong , Whitworth and Co 
]ist two marks of Sin . gun, 4!) n.nd 50 cn.libres 
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I'espectively, both discharging 250 lb. shell. The 
first gun weighs 18 tons, the second 20.4 tons ; 
the respective muzzle velocities are 2845 and 
3000 foot-second.·. 

Exceptionally powedul broad ide fire in pro­
portion to d isplacement promise~ to be the m ost 
!'itriking feature of cruisers built to the Wash­
ington standard. If a 10,000-ton . hip of this type 
is armed, a s it probably will be, with eight in. 
guns, it will dischargo at each full broad ide 
2000 lb . of metal. ARsuming four ai med rounds 
per minute to be the probable rate of fire in action, 
the ship would be hurling more than 3! tons of 
~hell at the target every minute, a volume of fire 
greatly exceeding that of which the average pre­
Dreadnought battle. hip was capable. Uruisers 
of this hard-hitting type seem to be cast for a 
leading role in the naval war. of tho future. Upon 
them will fall the brunt of tht' surface fighting, 
s ince the capital ship., limited in number and im­
possible to rep lace, wi II he too valuable to be ri. ked, 
save in th<' last reRol't . If t.he Admiralty's con­
Htruction p1·ogramm<> i maintainc:-d by succesgive 
Uovernment , fifty cruisers of the 10,000-ton cla s 
will be huiltduringthenextt.en years. This scheme, 
however, makeR no allowance fOL' any sudden 
expansion whiC'h t.he cruising fl eet of a foreign 
Power may undergo in the interim . Our building 
policy must be governed, as hE'retofore, by the 
concurrent development of other navies. T o defend 
our vast floating trade, we require, and probably 
shall always require, a large fleet of ocean cruisers, 
not inferior,. hip for ship, to the best types serving 
under other ftags. Thanks to the W ashington 
Treaty, we need apprehend no revival of that 
frenzied competition in tons and guns which 
(levelopecl in the closing years of the last century 
between this country on the one h and and France 
and Russia on the other, and led to the building of 
monster cruisers which ga\e no adequate return 
in fighting power for the high cost of their con­
struction and maintenance. The five principal 
naval PowerR h ave mutually agreed to accept a 
limit of 10,000 tons displacement and Sin. guns for 
all the new cruiser · they may lay down o long as 
the Treaty remains in force. The effect of t his 
agreement may be two-fold. In t he first p lace, no 
Power is likely to build ships of smaller size and 
lighter armament, which would be bad invest­
mE'nts from every point of view ; secondly, the 
c·ost of the standard cruist>r will be heavy enough 
- £2,000,000 OL' more to doter any nation , even 
t.he wealthiest, from embarking on a programme 
larger than itR requiremE>nts urgent ly dema nd. 

Vlslon s. 

'rHE science of propaganda which was developed 
during the war by all nations and was then pur­
sued with an unscrupulou ne which wa deferu ible 
in the circum tancE"R, has remained with u~. It 
may Jurk in the most innocent seeming paragraph 
or hlazon itsE'lf in a great exhibition. lts difference 
from the Ol'dinary advertisement is clear to all 
oyes. Without openly proclaiming the value of 
~;pecified ware. , it creates an atmo phere in which 
those wares a re concealed. W andering within that 
~~otmosphero, the public finds itself brought ffl ce 
to face with the merrhant , who promptly benefits 
by the occa~ion. The origin of the W orld P owor 
Uonference leaves little doubt that propaganda for 
the electrical industry was the inspiring moti ''e. 
l t was hegotten by the B .E .M.A. , which is an 
association of electrical trader. , and although t he 
technical societies were induced to assist, and 
although there was more technicality than trade 
in it--indeed there was very little of the latter­
there can be no doubt that its original object. wa 
less to encourage the dissemination of technical 
knowledge than to fill the air with the Rpirit of 
commercial electricity. In that object it was 
Hplendidly seconded by the PreRs- particularly t.he 
lay Press- which was quite carried away by the 
prospects it held out of a completely elert.rified 
world. W e n eed not say that we sincerely truRt 
its desires mav be realised-in reason . We do not 
believe that e'lectrification iR t.h ~ only solution of 
overy problem , but wo do recognise that the en­
<:ouragement of the ele<:trical industries will bring 
more trade to the country, ancl that the purely 
mechanical indu tries-machine tool building, as 
n. notable example- will gain thereby. Individual 
exhibitors at Wembley give not very r osy accountR 
of business done, but most of them appreciate t he 
fact that the r esult of the Empire Exhibition will be 
to augment the total volume of trade of the country, 
<\nd that, in the long run , a ll individuals ·will 
benefit. The World P ower Conference may be 
regarded in a ~i milar light. !n its r haractor of 
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propagandist, it has provoked a livelier interest 
in electrical developments which sooner or later 
will exhibit itself in the form of more orders for all 
branches of engineering. 

Whilst it is plea.sant to coruider the material 
benefitR that we h ope to enjoy from the Exhibition 
and the Conference, i t is refreshing to t urn from 
the trade aspect to such visions a. Mr. A. A . Camp­
bell winton opens before us in the letter published 
in our corresp ondence columns this week. R efer­
ring to the illumi.nating James Forrest L ecture 
which Professor Elihu Thomson delivered on July 
8th-see THE ENGINEER of July llth- Mr. 
, winton discus es briefly the po sibility of deriving 
electrical energy direct from the rays of the sun. 
That is, he says, a subject " singularly appropriate 
for discussion at t,he present time ina -
much as its solution would olvc once and for all, 
at any rate for the next few hundred of tholli and 
of years, the ques tion of the exhaust.ion of coal, oil 
a nd other fuel." H e dismisses the possibility­
which has unsucce fully engaged the attention of 
inventor for centuries-of employing the heat of 
the sun to drive s team engine . ·· No form of heat 
engine," he says, ··could give the desired result. 
What i. wanted is some direct and efficient method 
of converting the r eceived electro-magnetic radia­
t ion into what Professor Elihu Thomson calls 
'electric current energy,' utilisable in ordinary elec­
tric motor (), without a llowing the radiation to 
turn itself into heat at aU. Once we allo'v the 
radiation t o produce heat, we have of necessity 
d egradation and lo S1 and all the consequences of 
the second law of thermo-dynamic . " I t is well for 
the world that it should have such a v ision as this 
revealed to it by an electrician a nd scientist of 
Mr. Campbell Swinton 's s tanding. For nearly a 
century and a-ha lf- the rotatory , team engine 
dates from the last quarter of t he eighteenth 
century- we have been, especially in t his country, 
where water power is scanty, under t.he dominion of 
the heat engine. Our engin eers. our physicists, 
our mathematicians, our chemi ts, even our elec­
tricians have devoted themselves solely- water 
power excepted- to the development of energy 
by the destructive oxidation of fuel ~. • 'p oradic 
effortR have, it is t rue, been made to genera,te 
electricity direct from coal, and in a small way we 
employ galvanic batteries, but by far the greatest 
volume of power in the world is produced hy burn­
ing fuel under boiler. . Hence we are so absolutely 
dominated by the heat engine that we a re unable 
to think outside it at a ll. Under t he influence of 
Sadi Carnot and Joule. we have become more and • 

more confirmed in t.he belief that the only mt'an of 
genera;t.ing power is by the degradation of heat, 
until we have reached a condition in which our 
minds are unable to explore other physical source 
of energy. It iR only in quite r ecent year::., act.ually 
since t he introduction of t he thermionic ...-alve, that 
we have begun to see, very vaguely and dimly, the 
po sibility t.hat the vast resource~ of t he atom may 
be exploited fo1· t he usc of man, and now Mr. 
Swinton Ruggest.'! that we may do even bct.tel', :l.nd, 
orne clay, derh·e the power w<> need by trapping 

the electro-magnetic rays of the sun, which fall 
upon the surface of Great Britain at t h e rate of 
1000 h orse-powc:>r p er acre during the h ours of 
daylight. 

uch vi ions, called up by a Hcienti.fic imauina­
tion, art- very salutary. They take us outRid~ the 
grooves in which we ordinarily work, and oblige 
us to think in other factors and other units. That 
they are not immediately practicable, is no reason 
for dismissing them. W e have the a surance of the 
highest physici ts that t hey are not impossible, 
and that in t h e search for them we sha ll not be 
chasing chimeras. The t iny beginning of realisa­
tion ~re a lready visible. By persi tent and un­
swervmg endeavow', by constant thought, by 
endless research , by scientific devotion to an ideal, 
the quest will he achieved. 

One Hundred Years of British 
Railways. 

No. IV.• 

PA.ttT I . 'l'HE STOUKTON AND DA ltl.lN<:TON RA II .WA Y 
AND ITS PREDECF.SSORS. 

THE SURREY IRON RAILWAY AND THE CROYDON, 
MERSTH AM ANn ClOD. 1'0N I·~ J RON RATT.WAY. 

'fA Jo: first railway, as a J'ai lwny aHd independPntly 
of any ranal, to obtnin an Ac·t. of Parliament. fo1' 
the inr01·poration of the owning company, for its con­
struction and itR toils, was the ~11J'rey Iron Railway. 

No. TIJ. appeared July 18th , 1924. 
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The company was certainly ~be ~irst ra.ilwa.r com_Pany. 
The fullest account of this line was gtven m an 
artirle in TRE ENGINEER of January 5th, 1900, and 
from it some of the following part-iculars have been 
gathered. It may be added that in the M&<:hinery 
Division of t.he Science :Museum, South Ken~mgtou, 
are to be founrl a plan of t-he line, some views of the 
works AS thev now exiM, and an original toll sheet 

• 
dated .J nne 1s t., 1804. 

The line was part of an ambitiO\L'i scheme-e­
no loss than a. railway from Wand~worth to Por~c; ­
mouth. The pcwiod wa.~ 11. time when the English 
Channel swa.rmE'rl with French cruiser::; and privateers. 
These dftn~ers, it \VW cons idered , would be a~oided 
hv the protJOsect railway. Not only was the lme to 
can ·y the large (ptantit.y of military s torE'S that had 
to he sent to P ortsmouth, bnt t.he blea-ching workF<, 
RouL' mills and snuff fflctories in the \Vandle Valley 
at. \Vauds~orth would be able to send their goods 
to the Thames and thence up the river to Brent.· 
ford , where ronnect.ion would be made wit.h t.he 
Midlands anci t.hf'l Nort.h by mean.~ of thE' Cranci .Tmw­
tion Canal. 

The s tockholders wero mostly lo(·al men, and 
\Villiatn Jessop was the eugineer. The Bill received 
t.he R ova.l Assent. on May 21st, 1801 4 1 Ueo. ill ., 
c. 33. · The Art recited at its opening, " Wherf'a.'! 
the making and maintaining a railway for t.he passago 
of waggon.s and other carriages from or from near 
a place called Ram Field in the parish of Wa.ndR· 
wOJ·t.h to or near a place called Pitlake Meadow 
in the town of Croydon and a. collateral branch from 
the ~aid ra!lway from or from near Mitcham Common 
to or· near to a pln,ce called Hack Bridge (now spelt 
H ackbl'idge) in the parish of Carshalton and the 
mak ing a dock or basin for barges and other vessels 
with a lock cut and othet' works from t.he said railway 
at or near Ram Field aforesaid into Wandswort.h 
Creek and thereby to communtcate with the river 
Thames in t he said parish of Wa.ndsworth, all in tho 
County of Surrey, ·will be a. great advantage t.o 
several considerable manufacturers eatablished in 
the neighbourhood and t.o the inhabitants of many 
town_q anrl placeR and of a very populous country 
lying on or nen,r to the line of the said intended rail ­
way hy opening a cheap and easy commmuca.tion 
for the conveyance of coals, corn anci other goocl.,, 
wares and merchandize to and from th<> Metropolis 
nnd other vlaces." The Act proceeded to say thAt 
the line was to be ca.Jled the " 1'>11.rrey Iron Railway." 
The land required was to ho 20 yards in breadt.h, 
"excevt in those places where it shall be judged 
necessary for waggon.s or other carriages to t w·n, 
lie or P!lSS E.\ach other or where any warehouse~. 
cranes or weighbea.ms may be erected." Rec. G5 
provided " That all peN;on.q whomsoever· shall have 
free liberty to use wit-h hor~e catt.le and carr ia.gf'R 
th<' roads ways and passages to he made by virt.uo 
of thi::; Act for· the purpose of conveying any goods 
wares merchandize or other things to an.<l from the 
said railway anci donks basin anrl evf'ry part thereof 
wit.hout payi ng anyt.hing for t.he use of such roads 
ways and passages an d also to pass upon and n:-~o 
the sa.id railway wit.h waggous or other cani n~e-s 
and into and uso t.he said dock or· hR in with ve-ssel'~ 
properly ron.c;truct.ecl respectively. a.-. hereinbefore 
mentioned a.ncl to employ the said what·f~ and qnays 
for loading and unloading such good~ and other thing8 
upon payment of such ra.tef.l as Rha.ll be clema.ncied by 
t.he said company, not exceedtng the resp E'd ive sums 
herein (section 59).mentioned. . . . " 

The line wa!-1 double trackC'd. The basin referTt:'d 
to ill the Act , with lock gat,es leading to the Thames, 
is ~ t.ill in existence, beiug s ituated a few yards ea.st 
of the ri ver Wanclle. At the time t.he present. writer 
visited the place he found the \Vandqwort.h , 'Wim­
bledom and Epsom Dist.rict Ga..<; Company- the 
presf'nt ownet· of t he property- busy replacing 
the outer gates of the dock. The original gates 
have disa.)Jpeared gradually within thf' Jast few 
years and an a.rm of one is nll t.hat remains. The 
original inner gates are intact aud o is a dra'\vbridge 
a. little fnrt.her from the t·iver. Inside the inner 
gates is the hn.<~in, built. to hold thirty or so barges 
for the traffic to or from the railway. At the t ime 
1'Rll: ENGINEER article of 1900 was \\'ritten a 
wooden crane was in existence, but it has now 
di~:~appeared. Tho sito of the railway Rtation and dork 
iH to-clay known a...;; t.he R ailway 'Wharf, and whilst 
" Ram Field" cannot be identified, there is the 
Ram Brewery, and until considerable st.t·eet alt era­
tions were effected and York-road wa..~ crmtinnE>d 
up to High-street. and R ed Lion-Rt.reet swCipt awny, 
thore was a R am-square. 

The route of the St1rrey Jr·on R ailway is shown in 
Fig. 2. It cam~ ont of t.h~ Railway \!\7harf and 

• 
proceede(l a long Red Lion-siroet. Until t he altera.-
t ionR jus t named wt"re made a kerb of the stonfl 
l:!1eepers wn.~ in Clxistence from the wh1wf gates to 
thf" Ram Brew('lry. The line cros.'>ed High-stl'f't>t. 
and pt·oreNled along what is now known a..~ Buc·khold . 
t'Ot.HI up t.o t.he l'i vor \V a.ndl t:>, which was crol':sed by 
a. wooden bridge. Tho I ine curved t.o the left and 
again crossed the river by a senond wooden bridge 
and entered narratt-lane at the s ite o( t.he hlar k­
smith's shop netl.r the Waggon and H orses Inn­
both la.ndmarkR have now di.c:;appeared. The eru:;t 
side of Garrat.t -la,ne wa<; followed, and when the 
London and Houthampton Railway was built the 
latter ~:ro~sed t.hc' Km-rey h on Railway1 near whet·e 

• 



• 

,J UI.Y 2.), 1924 TH E ENG I NEER 1 09 

Ear)sfield Btntion is to-day, hy an arch of 22ft. span wM a sepat·ate undertaking. It wa.,q AAnctioned 
~ncl 16!ft. high. The lino was continued through on May 17th, 1803, b y 43 Geo. III., c. 35, British 
Suromerstown, crossed. t~e Lon~on-Epsom high- · which gave powers for the construction of a 
way on t~a level at ?olhers vyood JUSt abo,re Mert.on tailway from the sout.hern end of the Rurrey 

Wire-drawing and 
working Machinery. 

Wire-

No. H . W!R.B DRAWING. and contmued to Mttch~m V11lage along the present L·on .Railway to Merstham, 8~· miles, and Reigate , 
<..'hurch-road. Thenre tt. followed the courso of a ful'ther 3-f miles, together \vith a branch. 3{ miles. 
Ra.ve_nsbury Park and. Baron \Valk, and, nft.er from Mer:.~tham, by Ghovington to Godstone Green JN t.he fu'HL article of this series a short descript.ion 
crossmg the Sutton mam road, followed a course on the high road b etween. Croydon and East Grin- was given. of the process of making the rodR which are 
to the south of tho exist.ing Mitcham Station along s tead. subsequently drawn down to form wires, and it was 
\Vhat is now a }lublic_ thoroughfare known as Tram- William J essop and hh; brother Josias were the engi- p ointed out they are generally from 3/ 16in. to fiJ'\, in 
'~ay-la.ne, part of whtch w_as Hsed for the coru1trnc- neet s. Their est ima.te was £52.:34 7. but thE>~ company diameter, round in the case of s teel, and square with 
t10n of the Cl'oydon-\Vtmbledon Railway. The could not J•aisE>~ more than £.J.5.500, and Ro the line rounded comers for most alloys. From the~e raw 
latter_ l ine struck the courso of tho old railway at only got a!'; far as Mers tham limestone quarries. materials wires of a remarkable fineness are regularly 
Beddington-la.ne 'tation. and t.he direct.iou takE-n whither it was openecl .r uly 24t.h, 1805. Neither drawn. ~"hus the smallest commercial s ize in low or 
by the Jatt~r cannot. now be traced unt.il \Vacldon Reigate nor nodstono wa.q rf'a r hed. Its course m edium-carbon s teel is 0.0025in. in diameter, while 
:Marsh-lane ~s rearhed ~ear the level crossing of tho followed the Brighton main road and can s till be hard-st<:'el mus ic wire is drawn down to 0. 005in. 
Croydon-Wtmbledo_u lme- over tho main road t.o secn in place~ . especially nf'at· Purlfly. At Hmitham diameter. Copper ran be reduced to 0. 001in., and 
W addon. Thence 1t went by wh~tt is now a rough Bottom t.he line of routo wM <·nt. through by the nickel silve1' and pure iron to 0 . 002in. IJ'he very finest 
lane near the Croydon Corpor·ation Electl'icity \VorltS, ('hipstead Valloy Railway. H erf' there is still wire made is of platinum, 0.00003in. in diameter, but 
and ended near whE>~re the C:un Tavern s tands to- a piece of the original embankment which carried it is not produced by a s implE> drawing action. The 
d~y, a little sh?rt. of ( ' roydon Parish Chnrch, a total the railway up to a bridge -s ince removed- p~atinum iK encased in silver to bring it up to a 'vork­
dlstance of 8 m1lcs. ovet· 1.ho Epsom Conlsdon road. On tho other s ide able s izE'I, and thi.'! fl ilver is sub sequently dissolved 
~ear where Mitcham .Jutlction 't~ttion now s tands of this road was anothE-r bit of E-mbankment. NPat·ing away. Another rathEir finE'~ example of wire drawing 

the branch , 1t rnilP., for Hackbridge and Carsha.lton , Men:;tham the lin<' wenl into a cutting nearly a mile waq catTied out at thE>~ Gla gow Exhibition , when a 
wa.s led away to the South. It. ·follmved what is to- long, and. in place~. :lOft. deep . On this section Ringle piece of copper wire over 100 miles in length. 
day known as the 'l'ramway Path. There is also there were three overbridges which still Rtand. but with a weight of only lllb. , was produced. It. 
a Tramway T errace, behind which the line passed The line of the London and Brighton 'ompa.ny I took forty h ours to run the wire through the machinf'. 
and was continued past t.he " Goat" inn at BPd· was planned to pas:~ over part of the Croydon, Mers- 'l.'wo other fine examples of wire drawing in roppPl' 
dington Corner, over thfl ~mmd n ow roverf'd wit.h thA.m A.fl(l Godst onp 'RA.ilway. 'T'hP Art of .July l!lth , A.re f'xhihitNi. at thf' 'Rriti~h Empire Ji}xhihition . One 

WANOSWORTH ~ 

I 

•• •' ... .. , 
<>' ,. 

" 

0 
, I h 

• 

p 
0& 

,, , . , 

... 
• 
'i 
~ 
> • ~ -• 0 • 
~ 
7 .... 
\ 

• 

. " ' 

M trton> 
~ , 
:., 

• • 

p A •• •• A ... .. 
·· . .. . 

MITCHAM 

- --
CROYDON 

,. 

• 

HACK BRIDGE 

FIG. 2- MAP SHOWING THE ROUTE OF THE SURREY IRON RAILWAY 
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r-;d10ols, nnd in rr·ont of somo old wC'atlt<'r-boo.nle<l 
houses, to C:ar·sl1a.lton PMk, which it entPrf'(l at 
Culver's-avenne lodge gates ancl crossf'd to the 
bridge over the \V A.nrlle. 

The gauge of the railway wa.s, nccording to 'L'HF. 
ENGINEER. article, 5ft. from rent.re to CE"ntre o£ the 
~deepers, and 4ft . in. wit-hin t.he out er fare~ of the 
flanges. The rails were re<"tangular platE>~ 3ft. 2i n. 
long of cru t i ron , 4in. broad in the t.read. and lin. 
thick, exc·E>~pt for Sin. or 6in. at each end , where they 
were tin. thicker. Below Lito out.~ide edge was a 
1·ib ot· fish -belly about 2ft. long to givo additional 
s trength. Above the inner 10argin roso the flange 

1 :l?, or lho forJnC' l' C' OJI\J)SJ'I.y, th t·erore . A.ltlhorisP<l 
the purchase of the linE>. which was made by the end 
of 1838, and by an Act passed .July 1st, 1839, the 
Croydon. MersthA.m and <:odstone RailwA.y ('ompany 
wA.q di~~olvPd. 

Obituary. 

'L'H'OMA~ LUM~DEN. 

'VE r<'gret to have to announ<·o tho deat-h , on the 
which guided the wheels. ll was about lin. wiclo 17t.h inst ... A.ft·<'l' a. Rhort illnes.~. of 1\lt·. 'T'homa~ 
at the base and rather Jess at lhe lop. The flA.nge IJunl.'iden. aL hiR home, Jtn.venswoocl, Low Foll. 
was curved, being only 1 ~ il'\. high at tho end-> and 
:liin. in the middle. At level cro ings the flanges Mr·. Lumsden, who was only fift.y-six yeat·s of age. 

. wa.<~ a. Northumbria.n by bi rt.h. l-;ome thirty y<>ar~ ago 
were lin. high and s traigh t, throughout. The ra1l:.~ 1 t t 0 t h d d t t d 1 · 
were laid on stono sleeperR l 5in. to 16in. ~quare 10 ~n~n °b a .e. ela f andi s ar

1
' eL >usdtne!'IMS ash _an 

b 8. 9· 1 't h 1 1 ol , nk abo t engtneer, s u . t"quent y oun ng t. 1e ums en t ac m e 
y m. Ol' m. c cep, Wl a. pug 1 e . .,u u I T l C I . . I f h ' h '11 h ' J th 1· 

half way down. J nto this an octagonal oak t renail 00 omp':"ny, :untte< • 0 w •c • up t.l . IS <)ea. ·. 1e 
l · 1 t th b tt d .. off ... en was managmg dtrector. B e devoted spec1al attentiOn was c J'IVen. nea~· y o . e o om an ... wn .,v . d ' h' d h · f 

with thc top of the stone. A hole was o orf'd in to grm mg rn~c tnery, an was t. ~ mvent.or o 
tb t n il and into it \vas driven a spike that fittPd a nurne~ous tools m that ~ategory. Durmg the war he 

e I'(>. a ' . . was d1rectot· of the Nat.1onal Tool ~A.ct.ory a t. Gates-
notch m the ralls. The wagons were A.\lthon:-;pcl to h d }::[ b f th ( t -1 , · r 1\tr 1 
b dr b:-., h d nk u1 ea. . e was a mem 01· o e ns ,J u.,1on o Jflr la-

e awn 'J orses, o eys or m es. . 1 E · 
On the 'urrey Iron Railway a test of the capacity nt<'a . ngll1eers . 

of a horse as a means of locomotion was carried out. ============= 
According to the " Annual Regi ter " for 1805 there 

BOOK S R ECEIVED. 
was, on J uly 24th o£ that year, a trial as a re ult 
of a wager. In this case a horse drew, with apparent 
ease, twelve wagons, weighing 38 tons 4 cwt. 2 qrs., Briti~h Oil Enqines. By W. A. Tookey. London : 
a di tanc·e of 6 miles in 1 hour 41 minutes, and brought Percival l\farHhall and Co., 66, Fat·ringdon-street, }~.C. 4. 
hack sixteen wagons weighing 55 tons 6 C'\.Vt. 2 qrs. :--4 P r:c·e 2R. 6d. net. 

The lino was opened on July 26th, 1803, but. I 'PM R;rth and Developmmt of the Ame,-ican Sulmtarine. 
never made any headway, the opening of the By }'rank 1'. Cable. London : Harper and Brothers, 4fi. 
Croydon ('anal from Rothf:'rhithe in 1 09 set·iously Alhemarle-street .. W. 1. 
affecting its \vorking. Its want of snrcess, in Traitr de Sta'>ifile rlu J\fnthiel d eJJ Ohemins de Fer. By 
fa<·t, im]>flr il1ed, at. one tim~, t.ho adoption of a Georges Mari~. Jlari~t: IJibra.il'ie J>oJytechnique Ch. 
railway in.'{tt>ad of a canal h f'lt WE"f"l\ l-;torkton and B6ranger, 15. Ruo elf's l-;aint!'I-P~re!'l. }>rice 58L 
Dar lington. :Mat te1 s became wo1~<' wh~n its <·om- (J(J(tl and Oil-fired Roilers. B y }<;ngineor-Comrnander 
]>3nion linf', the ('!'oydon, MElli s thatn n.ncl Uodslone }' .. J. Drover, R.N. LondO I\: Ch<~.pman and H nll, 1 1, 
_ see below- wa:-; <·losed in 1 38. Jn 1844 t he Kurrey Henriet.tft-Rtreet, Covent G~:wden, W. '. 2. J>r·it·e His. nt-1·. 
J1·on .Railway was nominally p w·chasecl by the U~ol r11uf Po.wer. R ef-lu lt. of inqu.i1·y presided ovf'it' by 
J,ondon a nd 'outh-Western Railway, which <·ompA.ny Davttl Lloyd _<·e_orge, ?·~\ ~-P. London: ~~dd~r and 

ld 
· th Lo d d B · ht ( ' 'l 'h toughton, Lnntl:.t'd. t. jani s How~e, \Varn tcl<-:<quart-. 

xo 1t to e n on an rJ~ on ompany. e 1 E .C. 4-. Price Is. net. 
Jatter found no use for the hoe except where the A D . t ' { E'--t · I T 1:3 S n R 1 

W . bl d d Or d · d tC tolutrlf o w:c ra·a t!l' lll q, y . n.. :>ge .. 
~·oute o~ t he nn e on an . oy on mtersPrt~ M.A. (Cantab.). A RSO<'. M. l nRt. C.E., A.M.I.E.E. London: 
tt, and m ~ 846 an Act wa~ obtamed to abanclon lt. Sir Isaac Pitman and , 'on.,, Limited, Pnrker-stt'E't't, Kings­
T he matE'rw.l waH recov~red and rf'moved to the way, \ \'.0. 2. Price 7s. Ud. net. 
wharf at Wandswort.h and_ t.hMe s_olcl. ' ome o( the The Planning, Erec-tion and Operation of Modem Open­
stone sleepers were uAed tn making hanks fot' 1 he hearth Steel Work.~. By }:f ubert Hennanns. Translated 
1ll1.:k and a re still to be seen there. from the German. Lonrlon: Ernest Benn. Limited, 

'.J.1\o <'l'oydon, l\ff'rRf ham nn<l C:ocl<it one 'Rt\ihn1.y 8, Bnuverit--.,trf'et , )<;.C. 4 . Prir.~ 42~. nf'lt. 

is n roil or ~in. wiL"c. 7 ~ mil~s long. inn ~:~ingle piece . 
weighing 2120 lb., while the second is a spool of No. 47 
gauge, which weigh.q only 16! oz., but contains 20 
miles of wire without a joint. 

The proress of reducing the s ize of a piecE> of metal, 
by forcibly pulling it through the contracting orifice 
o£ a die, to the extent indicA.ted by t.he foregoing 
notes, mUAt obvious ly change its physical p roperties 
very considerably. nnd it. may be as well to givE' ht"re 
some cowideration lo t.hiR a . p ect of the iudu~try. 
The subjec·t. has b een. dealt wit.h a t considerable length 
by several authors. notably b y ,J .D. Bnmt on·. Jom·nof 
of the \Ve. t. of , cotland lron and ' tE"ol lnRtitntc, 
1900; J . )). Bnmton, ,Journal of the Iron and ~tf"t>l 
ln ... titute, 1906; P. Longmuir, .Journal or tho Jron 
and, teel l n.--titute. 1912; an<l by D1·. F .. John.'lon in 
a lt"c· tm·e bE-fore the Binningham Local ~ertion of tho 
l ru;titnlc o£ Metals. T he following notes are largE~Iy 
based on those '\nitingA. 

'.rhere Aeem.q to be some clif:)'Eirence of o}>inion among 
wire drawer1-1 as to the neces ity for annealing rod.R 
before t-hey are st"nt to the draw benrh, and thil'\ 
difference n'lay be aC'C'Ounted for by the relative 
importance attach ed to the va1·iatioru; in the charac ­
teristics of the rod at d ifferent parts of it s length , t o 
which reference has already been made. l\1r. Long­
muir found, for instance, that even when special efforts 
were taken to ensure uniform conditions in rolling a. 
rod over 1000ft. long, the maximum tensile strength 
at the beginning of the coil was 47.6 tons per square 
inch, with an elogation of 14 . 7 per cent. in 2in. , while 
at the entl of the coil the corre ponding figw:es were 
50.6 and 1 :~. 6 respectively. If such a rod be sub jt"cted 
to the rold -working of drawing through a die, w ithou t 
first. being annealed. he suggests that the prore.ss will 
fix the .. habit " of tht" metal, which will persi~t. 
through Rubsequcnt annealing stages, with the r~11lt 
that the final wire will lack uniformity. 

Jn surh c·ase:'> t-he wire drawE'Ir is a:pt. t o blame tl to 
stE-el ma.kPr for thE' bad quality of the wit·e, whereas 
if lw would atmPal hiA ro& befor<' drawing, the trouhle 
wou](l probably b E'I overcomE". 

Annealing is ef!'rrted in murh tho sarno mnnnm· a.s 
irt onlirul.l'Y engineE~ring prartic-e. 'fho c·oils are put 
into cest iron. pot~. the lidR of which arE>~ lntt>d on. The 
pots A.re then ht>atecl up to rednes and allowed t o 
cool again beforE> being opened. On t.he Continen t a 
spPcia.l furnace for annealing is som~what. in vogue. 
l n it. the wire iR gradually heated to a temperatm·e of 
850 deg. in a rlo. ed retort fllled with inert gas. 'fhe 
temperatme is then allowed to fall tdowly to about 
100 deg. before t.he wire is taken out.. Wire thus 

• '\"o, I. appel\rod .Jul)' 18th, 1924. 
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annealcct is Rai1l to ho rc>n.cly immNlia{oly for furthN· Cent. was thon canircl out., anct 1\0\\ tN<tK Hhowf'Cl :- 700 ueg. Cent.., but. SOmet..iJ r\CR t,Iao tN~J>e~-aluro 11'1 

ca.cried as high as 950 dog. Cent. 'Iempormg lH meN~ly 
a modification o£ the patenting proceAR. The fnrna.Cf'H 
for these proceAses will b e deHcribed later. 

drawing. Mo.ximum atros11, to1111 por squnro 
Barron and Crowthor, of Preston, make the sp ecial inch .. . . .. . . 62 . 1 .. 61.4 

furnace and annealing pot shown in Figs. 7 and 8. Elongation, per I'Mt. · · · · Hi · · l 7 
Tol'8ion 42 42 

The pot, it will b e seen, has two lic\J! 5 and 6, tho lower Speciflo gr1\~i.ty :: :: :: :: 7 7110 :: 7. 719 
ono of which is formed Bfl a. tray for holding charcoal. After 0 final pic·kling, the two Mmples woro cb·a.wn 
'l'he wire t.o he annealNl iR put into lh<'llight container tlown through K<wenteen pa.HR<'R, <lurinp; which the 
7, which ifl Hlllo<lo of t.lt•ol plato about No. 16 S.\V.C. maxiu'Hitr\ ktreRH t.lc>adily inc·reaHC'<l to 1!)2 tonR pm· 
t~tic·k, togothor· ~vith a fflw }li<'('('H o( C'luwcoal. 'J'he t-~qua.ro inc·h in tho <'a.se of the unlr<'alc>d btl.l' and to 
lrcL~o~ two t hen_PuL m pla.co, tho top ono pe~gec~ clown and 165 tot\R for the o.nnealed bo.r. 'L'ho elongation an <I 
l h<> pol J?ut m the furmwr. \Vhcm lhl' Wll'? tH arm<>Alccl r<>siHtanc·o to tor..-ion varied orml ic·elly <luring the 
l~te }lot '" tr..k<'l\ ~ut o£ tho ~ur•U\C'O as <tuiC'kly t\~ }>OH- l'NluC'tion of tho wire>. hut. thM<I '"l.H 1\ notic·<>ahlo 
~rblo, tl.':'-<\ a f1<1xablo mo~all1c· tuho 2 \IKO<l. to ~Ol\Oect I tlC'<'l'<'A.~~ in hnth towArdH tho Pnd of tl1r d11~winj:(. Ono 
11. up wtth tho go.f'l HOl'VI<'<'. ' l 'hn c·onnc c·t 1on 11-1 ma.dP 

'J'hore are, of courf!o, other peculiarities of wire rodR 
which affect. their suitability for drawing, Bu<'h t\H 

HCgt'<'f.(t>.t ion in the ingot o.n<l colcl RhutH in rolling, blll· 
they t\l'e outHi<l<~ tho c·ontrol of tlt<' wiro cbnw<·r·, an1l 
neecl not b o rlu·wusAC'< L hero. 

'l'ho pi<'lding or c·lraning pro<'E'HH alr<•acly •·(lfcwrNl 
to iH one of tho mo~t important f!tagc•s in wiro <lrt\win.L{. 
t>.rHl i.- not onl y c·onc·<••·n<>ll with I ho rc\moval of t lao 
mill H<·nlo f•·om.tho l'Ocl, but. nlHO with t lw }ll'l'}ll\1'1\t ion 
of tho wirn rods fot• tl1o drawing hlodu~. 

hy Hl<'anfl of t\ weight :l tl.nd 1·ono joint 4 . 'l'ho gas 
filh~ the ~-;pac·o lwtwe><'n tho lldt-~, nn<l iH ke>pl ort until 
I ho c·harge c·onlH down. AH it. iHHIINI from tho outlot . 
it. iH li~htocl to givo H.n in<li<'ation that th<' HpaN· 
hc>low i" fillN\ "ith gt~H. rn thi~ \\AY oxidation. of tlw 
wiro iH ]WOV<•nt Nl, ancl it c·OJIU'H 011 t <t uit 11 hri~h t, l't'Acl;\ 
10 go lo tho ch·awing lJioc·k. ' l'hiH l\l'll\1\gmtlCII\1. ito~ 
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Rpec·ia.lly Vt\lunhl<' whc>n <l•·t\\\ ing hnn\ m<>tal, t·n l<'h a~o~ 
Rta.inless steel wh ic· h mu1-1t hCI nnn<>alecl Hf'V('J'tl.l limPs 
dtu·inp; the elm wing p•·oc·PI'IH 1\'1 it ol illlirmtc>R tho l o~o~t-~ 
from Healing. 

1\{r. J. n. BruJ\tun )IU\1\tl I'IIJI\C' (''-l<'tt.'liVo (IX))Ol'i · 
ments on tl1e effect. of atmPaling rod~ hc>for-o thoy wet·o 
<lrA·wn, and c·onummic·o.totl Lho resultH to tl1o Iron t~n<l 
~teol Jnstih1to in 1906. UHing a HtE>ol wire roc!, hot; 
rollc>d, <'Onto.ining 0. 7 r; per c·ont. c·Mbon, he found a 
JOo.xim\ITn ~lrNIH of ()2. r; ton~ J )(W ,.;quP.ro in<'h, o.ncl an 
c•longa.lion of l 5. !l por c·c>nl. i1t Rin. 'I' he l'Od would 
s tancl twenty t cm;;ion~ in 100 tlianwtPll'. Aftor being 
am\E>alcd fur two houn; inn <"lo~o ovt•J\ without; the 
flame touc·hing tho lllP.lcwial o.l a Jinnl lomporat\n·<• 
of 7M <leg. Uent., nncl then allowed to coo l Alowly, 
tho waximwn AlreH~ '\t\fl r·eclucc>tl to 47 . :l tor\R, whilP 
the olongal icll\ wa.,.; inc·r•eaHc•cl to 22. 2r> p1w c·E\nl., and 
the torsiot\R to t.wenly-thrc><>. It is notC'wol'lhy, also, 
tha t, t\nllN\Iin~ l'f'Cluc·Nl tl10 1'\H'C·ifil· WAVily from 
7. 7r>:i to 7. 74!i. 

Aft C'r c·IPnning I o fr1•e l h<•m from :-.1·nlo, n pl'O<'CHH 
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of tho mu~o~t. Rt rikinK fcalur'<'~"~ waR, howovcw, a suddon 
drop in the spec·ific gravity aft PI' tho la"t pa!-iR, follow­
ing a HtC'acly in<'J'<'UHO up lo t Ia\ I ]>Oint. 'r ho maximum 
<leru1ily at..lt1.inot\ weH 7. !)98 Hp.g., •\ncl tho next. }laHH 
p roducc>cl a rccluc·t ion to 7. !l97, whi<'h Rhow~:~, ac·cord­
ing lo Mr. Brtmlon, thl'~L it. iH impo ... ~o~i ble to increase tho 
donRit.y heyoncllhe Ja.rgor figuro hy p111ling tho molal 
lh•·ough a di.e. H o aiRo kay,.; thtJ.L th<>se oxperimontR 
Hhow that. " aLm<•aling lho rod before tho futal a.nrwal­
ing dot>K not , in any "ny, produce bet.tor material, 
ns it has b C'on thought to do, nncl is therefore not. 
ne<'eSAn.•-y." 

On tho otht>r hand, tho dlf\U\C'tcr of tho final wiro 
c·nn be vory malorially aff('ctc<l by the h<'aL t real mont 
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' rho )lrirnnry ohjl'c·t of )li~klinK i~o~, of l'lllll~tl, to 
l'~li10V1 1 t hn lll'ill hf'l~ l c•, KO t\H t 0 pr<'Vt•rtt, it dl\11\1\~in~ 
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tho d it>fl, and dil·u Lo hyuroc·l !lor ic· o.c· i< l i,.; \IKC'<l for t.he 
pu11loso. 'J'ho coils of wire rod anl h~fl in tho acicl 
bath until all the scale has be~n <li~o~Holvt'd, n•·o then 
wa.Ahed in c·l<·an water, and " bangc><l " on the floor 
to romove any adh<>ring c.lirt.. Mac·hinea ha.vo heon 
evolved for doing the banging, notably one b y Mr. 
'I'itloy, of llinningham, hy jolting tho c·oilH of wire on 
cxc·~nt..ri<"a lly opera.lccl peg..- ; hu t altl10ugh tho wodc 
of manual banging is certainly arduouH labour, it. 
t~ppe&HI to be preferred in moRt. fa.clori<'fl to nwc·hanic·t\l 
mc&IU>. It. it~ not, however, always neceRsa.ry to hanK 
the rotlfl, and Home c·ome out. of the bath so ciC'an thl\l, 
tl1ey <·un he passe<l on to the noxt operation clirc>cLiy. 

'J'he roc~ MO tl1en. thoroughly wa~hccl and nllowccl 
to ... tan<l for ,..ome time until they a.ro "browned," 
01' (•oo.ted with a. thin film or forriC' ·hy<lmto. ThiK 

• 
• 

$p6u for 30 Sw1fta 

c I 
c- ] 
Spore for JO Swtfl!l 

FlO. 9-0ENERAL ARRANGEMENT OP TYPICAL WIRE- DRA WINO PLANT 

reft•n('(lfn l•~tc · •·, nncl p•·c·pumtion for <lrt~"ing, th<' 
two ~li.Jcl)l lc•s ll•ul tl11• folio" rng c•harA<·I<'l'iHt i1·s : 

l'lnin rud. Annnnlo•cl roll. 
1\fnxiu'\llullllrf'~>~. ton" pCir Aqunr1• 

IO<'h ...• ,, .... 18 . 1 ,. 17 . 1 
T~lon~r~ticm in 8in., JWr l'f'lll. • . II . . ~ 1 
' l'or.~ion 111 J()() tlu11111•f••r".. .. lri .. :11 
Hptwific· grtwi f y .. .. .. .. 7 . 7 !i f .. 7. 7 1 H 

' I' he Ha.mplcx wero llwn drt\\\ n tl.l a Hpeed of 142ft . 
p er uunut<'. and a rP<ln<·tion of 7 por c·ont., "ith tho 
following J'(>HIIltH: 

\(1\ximumB'rf'~"• tonH ]><'rAqunrn 
1rch •• •• • .. • • 62.0 . . r.u.o 

}!;Jongn1 um, )ll'r c·t•n t. . • • • 7 . . II 
,-ronion . . . . . . . . . . 1 :s • . :!U 
Hpf'f'iftc grtwily • . • . . . . • 7. 770 . . 7. 7(},) 

A flf'('(md nnnPnl illJ( at a t (•) HJ>f'l at Ill(' () r ~Hill rlt"g. 

whi<·h tho matc'1 ialrC'C·C'ivt.•t-~ in tho I'OlllHO of ciJnwinl(. 
anc\ HtC'ol wire iH hahilHally RuhjN·tE>Il to tlw p rclC'C'HKf'K 
of ")lt\tCIHI ing " n.ncl I Plnp~l'inF( t~L 01111 l'f'l iod or 
anolhcw clurinf.( itH l'<'duC'tion from tho m· i~innl 10d. 
" Patflnt _in~ " iK a tenn IIKNl in tho "ir<'-<IIO.,\ing llu.de 
to _dPsc·•·~hn a p1·oc·e~s Romewlw.t ,~){in 1 o 1:.nnealing, 
whwh aJmH nL lc>u.vmg the mat<•r•nl in the RClt'bitic 
t~lnta. J)ifferrnf mtl.nuftwturon~ ht'v<' difl'c•lt>nt mE>thod~ 
of JlO.l<•nt ing, hut t110 proCC:'HH may lw g(\ru~rally 
clt>HcribC'd 1\!i h<>nting tho wire to Hlldl o. t<mp<'lrn.Lm·e 
that tho c·l\rhon and the iron in tho Al<'PI bN•ome 
homogent'OUH t hroughoul, and JWl'fP<'l inter·diffutiion 
of the car·bon all(l iron iH offectecl. \Vhon in thiH (l()n­
dition the wir~. iii c·~olcd d?wn fmffiC'iont.ly u~pidly 
and tho contl1t •on Iii 1 <'ltnrnccl. l'alont ing lPm· 
perat urc·~ gt>nf\rally rango frorl\ ahout. fir)() elf" g. 1 o 

~·onting of th~ ro< l iK v<•r-y illtpul'ltutl , nncllmA n g1N\L 
anfluorwo on 1ts Rt ll>t-~equ~nL behav io11r in. bei ng clr·aw1\ 
~ l o':'' lt I o fine wi r<'. During the hrowning proc·t>'~~-~ it 
IK . ll nportant. that l he met u.l Khou tel be )"'PI moi~-ot. 
w1th water, and hav(l fr<>e nccesfl of air to geL tho 
dt~sit·<'<l <"Oo.l i ng. If tl1o c·o i IH are allowed to tll·y t h<'y 
writ gelnJHLy, encl ra11~o~e trouble in the drawing. 'l'ho 
~xtent to '\hid1 the browning iH allowed to progres!! 
IH clPpPndc~nt Oll the fineneRs of the wire to be <h·a." a\ 
- the finer the wiro the thicker tho coating. 

'J'he coils are thf'n dipped into boiling limo wal<>r, 
to neutralise any free a<'id, and finally baked a.l n 
t~mperat ure of about 100 clog. Cent . 'l'he coating of 
llme f!~rvt's the two purpOK('ti of (a) prot..ecting the film 
of fer'l')(··hydrale fromda.mag~. an<l (b) or prevont.ingt ho 
Htn·fnc·<' from c·o1To.cling. ]n ~o~omA wire mi11H the rodH 
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}».\~ through an inlon nediale proce~:;~, known as 
"lacquering," b etween. the browning and liming. It 
C'Ousists of dipping tho c·oils in a bath of dilute <·opper 
Rltlphate and flour , with several other ingreclientl:l, 
twcording to tho fancy o f the man in. c·harge. The 
l't>SLtlt il:l a faint dep o:sit, of copper, which help:s to 
JWOtect tho browning. 

The baking is very e~l-1<'1\l ial , a-;, W<'ro it omilt <'<l. 
t Ito rod would p robably ho very h1·it tiP or pn:-"<>~-'" 
" bt·ittlo of Jlit·kling.'' ali it it-> tcrnwcl in tll<' tnul<'. 
'l'his charnct<'r i~:;tic WI:\>\ ro<·ogni:;t'<l ax long ago 1:\s 
1 80, when Hughes found that unhnnlencd s t col 
pi<·kled in hot tliluto l"ulphw-ie acid became vt•1·y 
brittle. Ht' found that tho steelab~orbt>d Rome of tl{e 
hydrogen libl'rated fwm the acid, aml r~maine<l 
hrittlc until the hydrog<-'n had be<•n dissipated again. 
Thil:! di::;~ipat ion ('an b e <' ffcc·tcll eith<•r hy long CX) lO· 

~"Uro to tho air or by heating for a shorter period of 
time. 

A pi(.'<:c of high·<·c.~l bon ~'>tN•I "ire, tough cno11~h to 
lwnd on its<•lf without fnw turing. will , inunedi1\l ly 
after J>ic·kling, brct\k ofT ~hort on bt'JHling- lf, how· 

FlO. 12- POlNTING FURNACE G. CROSSLEY 

I'\ 1.'1", it i"" lt•ft in the air for :-otm• tim~, or h~~l~d fur 
a ~-ohort time to froH\ 2!50 deg. to 300 rleg. Cent. imme­
tllately after pic-kling, it will bend double as readily 
as the unpickled material. Although Hughes at tJ·i · 
butetl the cmbrittling (l.f\cct to hydrogen, soma in­
ve::;tigators put it down to 't-be a cid itself, but, whi<'h· 
<·,·er may bo tho cause, the C'frect il'J ve1-y :marked , and 
JHIIAt be ~uarded against. 

'l'ho rod iJS llOW rt>ady to go to the wire-d.rawiug 
mn<:hine. bu t, before dt>scribing the various types of 
dJa\\·ing block, it may boas well to make a few com­
m ents on. the genCJ a l Jay-out of a wire-drawing 
factory. 

LAY-OU1.' O.b' FACTOltiJ~S. 

T hat U\N·t ia of thou~ht , or c·otl.Hl'l"\'t~t i~-om. 1\11\0Hg 

manufacturerR which iH t-o often tho cleA~ir of 
l't'Onomists, ia perhaps m ore in O\'id<.'nto in the wire­
drawing hade than in any other branch of engineering. 

\\'ben wire drawing began to take a prominent 
place in tho industries of Birmingham in the eighteenth 
<'Cntury, tho wire drawer did all tho work pertaining 
t n h is buAin es"" ; that il:l t o Aay, cleaned , tlrew and 
at\nealed the wi.ro in turu, be::;ide· maintaining h is die!-. 
m working condition. Tho resttlt WR'> that the shop 
"as clutter<'cl up with tho p 1t\nt neceHAAry for all thes<' 
opNation.~. crowded doHe togeth<'r, and thet o nr<· 
" till shops in Birmingham working on almol'lt, identical 
pnnciples. In such eircumstsnce;; tho gear become~ 
gr1med \\tth dirt, and it i.-. 1·eally remarkable thttl n 
presentable piece of wiro can be prod11ced. 

There ar<.' , of course, tlome e:-.cellently <'quipped 
"trc-dra" ing works in tho Bioni!lgham d istri<' t. but. 
1t i~ not itt>ablo that ns one goes North the working 
<'onditiolll:! imJHOVC'. 1n Birmingham tho bE-ncla('t3 two 
ahno~::;t, invariably set agairu;t the walls of tho ~:~hop, 
and ~ a coru;cqucnce thero is a tendency for refuse to 
<·ollf>ct beneath them, to tho detriment o f the gearing 
\\Orking tho machines. 1n tho North, h owever, the 
linf'l'l of drawing blocks are generally an·anged out 
in the midtUe of the room, " 'ith tho m en wo1king 
nlt crn.ately on either s ide. This scheme has tho 
ndvantage that both sides of the machines aro a<·C'eli· 
ttible for cleaning ot· overhaul, while the staggered 
tWI angement of the oporat ives reduces the overall 
length of the plant for a given output. 

ln m odern works tho pic·kling, aru1ealing and point ­
mg pt oc~l'lCS aro caJTi<:'d out in dPpartment tl tillit e 
dt"tim·L from the <hawing t-hopK, t\n<l thero ito~ t\ tOJl(l· 
f>Jlt') for tho maintenance of the eli<'~ altlo to bo takE> n 
out of the wire ciJawer's handH. 'l'hut lS to say, Ill 

• 
the most modern factorie . ., the d1e, aro prepared in a 
fipecial tool -1oom, and are lbbued t o the wire drawer 
according to requirements. When they are worn, 
the dies are sent back for adjustment. Tho rods, 
e.!bo, are pointed ready for threading through tho die:> 
before they are sent to tho drawing null, aud every­
thmg po::.s1ble is done to sect10nalise the work of the 
factory. 

The power requiJ:ed for dl·iving a '\\ire mill itl ron­
&Jderable ·as mu<·h a1:1 oO horso-power may be abt:~o 1·bcu 
at a single die and various formulre have been put 
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forwanl fm· its tltolermination. Uno, Mtggt>-;led by 
an anon) mous -wr itC'r in the .1\leclumiml Wotld of 
1916, Vol. oO. pa~e 16.). iK as foliO\\~:-

F 
II L> 'I' ( \ ) 1.! 

• • • - (( I) :3:!,000 

T - T~nsile ~tr(lngth of mah·rial in lh. pN· t-(ptarc 
inl'h he foro <h a win~. 

~ - ~pc<'tl of drawing in f<-t'l per minuh·. 
.\ = Cro:-s ~-'E'<·t innal area of "ire it\ F<!IU\ro ill!· hex 

befon • drnwing. 
a = l'ros:'l ::;ect ional area of "iro in R<tuaro inehe8 

after <lrawing. 
F = A fn.C'tOr s<•lc<'ted from a <' \U"\'C in "hid\ p er· 

<·cntag<' n ·duct iou .. ~ n£ arE-a aro plot t<"<l 
1\l-i abt·wi.-K<e a.nd fad on~ as ordinatel'. 

'l'lllll'('~ i.-. howev(lr, no uu.animity on the subject. 
and it must b e borne in mind that, tho fr iction of the 
material in the d io iK HO important and so variabl<' 
that it is Vl'ry difficult to p redict the po"·er requ ired. 
except, on the ba~is of long exv~rit>l\('0. 

Tho power iJ:! t H\lt.~mitted to tho m.achi.n.es in tho 
m ore old-fashioned mills b y means of undCirgro\md 
shafting, \)ut thero is n decided tendency to t\uopt 
electric driving. For tho heav iN· classes of "ire, it 
is be~t to provide a motor for each drawing blo<:k. 
whilo for l ighter win•"" the block i'Jare generally grouped 
and urivon by moLorK through shaft R in the bat>es of th0 
m a<'h incs. Tho elN·tt·ic drive ha tht' a d vauh\g<>s 
that tho speed may b<' varied as 1 O(tu iretl by different 
gauges of wire, thttt, tho stoppage of ono mac·hino need 
not affect any othen.;, "hile the machino <·an bo Ktartt'd 
and Htopped morn C'onv0nien tly when it iR beu1g pre· 
p~~l'l't l fo1· work. 'J'Iu• oJeet riC' motor •'•!~o~o ]lttl; tho Hleri t 
that it givcK a \'l'l)' :-:mooth clriv<·. "hit·h iK almost as 
impol'lant in t\ "ir<'·llraw ing faf't ory 1\t; it it3 in a 
spinning mill. 'J'hc drawing. Fig. H. Khow:; th<' 
general a rrangt>mPnt u£ a mill ec tuippe<l w ith sixt y­
ro~..u· main tlrawing hlo<·AA 1:\1\tl theit• H\lh!:!i()iar~· 
applit\nc·C's. and gives~\ good id<>t\ uf a typi<·al York­
~-;hire facto ry, as rcc·orrunend<.>tl by Ueorge ( 'l·oAsley. 
Limited, of <.:leckheaton. lt "ill b e se<•n that, the 
benches of bloclo; are an anged well out in tho t·oom. 
and that each b ench has its own electric m ot or, while 
the soveral deparhnont ~o; are well Heparated . 

There are, nevertheless, many notablo wire­
drawulg factories in the country which are s till 
driven directly by s team engines, and for some classe~ 
of work that sy~-;teom i"" very hsrd to beat . Tho wire· 
dra" ing block ruM at a corupau\t ively low bpeed. 
and a large amount of p ower i.; t·equired by the 
machines covering only a modetate floor Apace, so 
that with an engino and Rhaft ing tho power <:an bo 
deli\'erecl to the drawing block very economically 
and by n\eeru· of plant not liable to get out of order. 
1'he question of reliability ili naturally one of import ­
an<'e in any facto1·y, but, in a wire-drnwing mill it 
is of paramount importauco if thot·e is to b o pea <:e 
among tho m en , a~ thcy aro alntobt invariably paid 
on piceo rate:;. and if the engine ~:>top · or anything 
g~ wrong with the <lriv ing gcat· tho men got very 
irritable. 

At, th ( ' l<·<·khc-t~lon work.-; of .E. n.ml A. ~mith and 
Co.--oH<' of t lit' largo Htcol wire finns of York."'hire­
t ho two mill~ aro driv<'n by two tandem compo\md 
C'On<l<'n"in~ <'ngin<'~ of ~o;nntO 00 horse-powN· ca<:h. 

.. 
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\"ery c·om.monly iru.tallccl. The grooves an) 1uado 
excentric to the roll , and by working the lever back· 
wards and forwarcL:o, while the rod is pushed forward, 
and, if nceest~ary, mo\·ed from groove to gt·oove, quite 
a fino p oint ('an he mad<.'. Fig. 11 show~> how a set, 
of these rolls is a<lapted b ) ( :eorgo Crol"sley, Limited, 
to be driven off tho main t-hnft, anrl Jit,ted on n 
<h·awing b eo nc·h. . 

A 1 ather <'I lido aJTangouwnt ~-'lllll<'ltJHl'K u:-;cu •" 
that sho\n\ in Fig. 12. It iK m<'n·l~ t\ t-mall gas· 
ht>ated fm·nucl', t lu·uugh "ltich tho end o[ lhe r oc l il'l 
threadetl. \\' ht•n tho nU~otN·it~l ha!i h<'<'l\ brought ll)> to 
n bright r<'<l h<'at , it i~ pulled npa1·t h~ the hand lt•vt.•r 

FIG. 13 POINTING MACBJNE G. CROSSLEY 

~o;JtU\\ n , aml lhc J'C<luct ion of area at. tho fracturo 
lJrOVideli the l'Cflttirell p oint. 'l'he Hyt!t em hM tho dit;· 
advantage that the end pullt.>cl off is s<:rap. 

Another form of point or il:l the toggle })rOs!i sho" 11 
in Fig. 13, which ncecL:o no tlostTiption; but tho 
m ot-t, p opular tn>o in worktl having any <·onsiderahlo 
out,put is tho tmaging typo of m.achu1c. One of theso 
machines, by 1 'u· Jame:s Fnnuor , Norton nncl Co. , n( 
Mt~udleostE>r, is illtu>trate<l by tho tmgravutg:; J<'i~s. ll 
a ncl 15. 1t, i.J.! ve1·y silllpln 11 1 1·mu;;truction, hut very 
e ffecttvc iu o1•<·n~t iou. Ou rl'f<'rt'HCO to Fig. 11 , tt. 

FIGS. 14 AND 15 ROTARY SWAGING MACHINE SIR 1. FARMER, NORTON AND CO. 

The~o cngll\<'S W'l\ <', chrc<:tl~·, ~-ohaft s running tu1d0r tho 
floor in the centro o f E-a ch mill. 'l 'ho drawing 111.1:\Chine~; 
are arranged at right angles to tho main t<haft, and 
are driven, through bevel gearing, by trans\·erse 
shafts. With such an arrangement there are very 
few points where power can be l o~;t in tra.nsmtb~:>ion, 
and with a fau·ly continuous programme of product ion 
it appca~ to be quite satisfactory. 

RoD Poi~TL.'iG M .\ CHmEs. 

There are several different met hodo o £ }Jo mt ing 
wires in vogue, and the one adopted depends prul­
cipally on tho output, of the machine~; it, ~;;cn'eH . 

}'or small~::~hops an<.l odd job~J in tho d.H\\\ i.ng t-~hop, 
grooved rolls, such as those aho~·n in }"ig. 10, are 

wtll ho soon Utt\L inJo.ido n ('i rcular t·a~-otng ll ll'n> '" a 
HOt, uf roller~:; .in a t·agc. The path Clll "'hich the~'>o 
rollert~ nm il:l of htn-d zstet'l, aJl(l is held lll the ca 't 1ron 
ca~:~ing. Through the centro o f tho machine thelU 
runs a hollow spindle , driven by the gearing behind. 
The front end of this spindle is enlarged and slotted 
across its diameter. This slot p10vidcs accommo­
dation for two rectangular clies, and , outs ido them, 
and two hammer block b. 

'rhe spu\dle i!; rotated at a. bpeeJ uf about 300 
revolutions per minute, and a. a cont-equence tho 
hammer blodcs aro thrown out by <·entritugal fon·c. 
As they pa-;~; tho rollort~, hO\\ vcr, they are forced in 
again and givo tho die~::~ t-~baJ }J blowt~. '!'he roll<'n• 
rotate, but at a F. peed different from thai of the ~:>pindlo, 
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a n d the dies colll)equently ~:;trike tho rod iru;erted 
between t.hem at different places all round, and it iH 
quickly swaged down with a beautifully smooth 
SW'face and to a shape which correRpontls to tho form 
of the dies. 

International Electrotechnical 
Commission. 

A 'L' la~-;t "cek 'H lilX'Ci~l meet ingx of t.he Ad viHOl'Y 
( 'onunit.tce o£ the 1 ntf'rnat.ional Elt><"t.rotecluucal <"'om­
mission the linel5 of important work wero laid tlO\\ n , 
and it was mado d<'ar t.hat t.his organisat.ion will in 
futu ro take a larger sharo than in vast year:-; in the 
development of the olectrical illd uHt.ry. The largo 
field open to tho <.:ommi~ion- in which t.wenty-sevo'l 
nations are now repre. onted- has not ~!ways boon 
recognised, and it may be pointed out that in mo ·t 
c·ountries the rational Commit.teo of t.ho Conunii'Rion 
is affiliated to the national Rta.ndtwdi~i ng im>titut.ion 
a n d any overlapping of effort avoided. 

The meetings hold in London Jar;t week, which 
oxtended over fou1· days, were c~llc<l part.ly for the 
'J)W'pose of reviewiug the new fields of activit.y for tho 
( 'ommU.Sion opened up by tho World Powor <.:on­
ferenco. Prominent among the Mlbjects which came 
up for cotl.«iderat ion . was that of the rating of elcc­
t.ric·al machinery, and a.Jt.hough it. was not found pos­
Hible to r each international agr eement,, tho i. suo has 
been narrowed down , a.ud it )a a,.-, boon shown Lhat the 
only satisfactory method of obtaining tmiforw.ity in 
p ra.cLice is to compare the performance of electrical 
machinery on tho basi - of temp<wa.tw·o rise. The 
London discm:. ions bavo raised hopes that a basis of 
agreement is now in sight. A l'eport will b e mado in 
t.he course of tho noxt few months. 

Another sub ject which came up for discussion was 
t.hat of tran:sfol'lner oils. The Brit.iHh Engineering 
• 't.andards Association specificat.iou has been widely 
adopted, but was not accept.cd by one of the big 
American oil companie:<;, and it ili difficult to predict 
what may happen when an intornat.ional specification 
is put forward tlu·ough the Elt'ct.rotE>chnical Com­
m ission. 1'he chief p o iot t.o b o dec·ided is, of cour~:~e, 
t.he permissible perccnt.ago of s ludge, whit:h is highor 
in AmeFjcan t.ha.n in British pract.ice. The position 
nt the 1>reseuL tirnt• i:-; that all tho ncccs ~ary iu.fo,·ma­
t.ion has b een. supplied to t.he CommiRSion and t.he 
Yariow:; speci/kat.iom; t\re bei11g carefully examined. 
Attention is a.lso bein~ g iveu t.o ' Lhe evolution of an 
international system of g raphieal r;ymbo)R, and it is 
probable that a rt'lport on this s ubject will be made in 
tho H<'ar futuro. NomenclatLu·o, traction moLor~ -
a n ew subjeC't - and waylctwe~ in connection \\ i th 
high-teu~ion in_HtaUations were otller subjects on the 
<~geuda. at last week's meetings. Wayleaves for high­
t ensiou transnussion sy~tems have been a ourco of 
trouble, and it, is hoped to put. forward a model for 
rules and regulations which will ~:;irnplify Lhe work of 
t.hose engaged in different cow1tries in the erection of 
t.ransmission lll1cs. The modol will ho ha:sed 011 t h e 
excellent work which has been d ono by tho Belgian 
.National C'Qmuutt<'O. The lntornat iona.l Committee 
on eleet.rical prime movers, whic·h did useful ~e•·vice 
in earlier years, has now beon ,:;t.rongthened , par­
Lictrlarly ou U10 h ydraulic s ide', and will includo t.he 
uominees of nation s not hither to J'Opl·cscuted. 

The position with t·ega.rd to Uonna.n ropreseutt~-tiou 
ou tho Commis::~ion haH not yet been set.tled, a nd it 
r emai ns a. somewhat d eli<:aLo quest.ion. ( :emmn 
"orkers have Rh O\\ ' ' \mwilJiugncl':; to come iuto the 
<.:ommission in t.ho ·role of " ohHcl·vers," but the 
(:ermau Conunittcc which .is still in existence has 
rovea.lcd a dispol'iitio n to assist tho work in every way 
b y conespondeu<·o pas:;ing through tho central office 
of tho CommiHsiou. This ct~-n b o l'Cigarclcd as a ~tis­
factory temporary arTangemcn t. pending the f ul lor 
rec·ogu ition in this case, whi<-1\ Ucnna.n iHtcrcst ~ 
obtained fot· tho fu·st time in an int oma.tional gat hc1·i ng 
at the \ Vorld .Powc1· ConicrCt\cc. 

Wit.h tho general ohje<·t. of iutoro~ting a largor 
uumber of eugineot·s and w;en; of e loctricalntachinery 
i 11 t h e work of tho Uotwni~o~siou , it ha~-; been decided 
t.o invite a. limited nwuber of experts to make r epot'tH 
on the work in hall( I. The writerx of these reports 
will beselected by the pre~ident:sof the national groups, 
und it is intended to pre~;ent the repo1·ts to meetings 
at which tho a.ttonda.nce of u 'OJ' • and others will be 
invited. 

The next gonora-1 assembly of Lho Commi. sion will 
bo hold at tho Hague next spring, following Lho 
reception of a sorics of progress ropod s by tho central 
office. 

J N ~ report uu ll re elec.;t.•-iticat.iun of Hweueu, dr~:~.'' n up 
by the Minister of Communications, it is stated that the 
total annual production of hydro-electric power in Sweden 
normally amounts to about 2800 million kilowatt-hours, 
while the Swedish waterfalls a re es~imated to be capable of 
productng a. maximum of 35,000 million kilowatt-houl'b, 
e;o that only e1ght per f•ent. of the available power ha ::.. 
hitherto been exploited. 'fhe continued exploitation of 
water power for industrial purposes cannot, however, 
be expected to reduco to any considerable extent 
Sweden's need or fuol, a.s t.ho dovelopmont of inrluRt.t·y 
will simultaneously increase tho need for fuol for hot\t­
iug, &c. 
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The Iron and Steel Industry in 
Canada.* 

By Cli.\It.LES :)YMONDS CA~lli.H.ON. l:!eoretary, British 
Empire Steel Corporation, Limited. 

'l'HE it·on and steel works of Canada fall into t" o uat ural 
geographical divisions. One hat~ its ha~e on tho <:reat 
Lakes and draws itH supply of coul, and for tho mo~;t part 
its tmpply of ore, from the United State:;. In thit~ division 
lie the workt~ of tho Algoma Steel Company at. Hault Ste. 
Marie, at the junction point of tho lakeH Hm·on, Superior, 
and Michigan, and the work:$ o( tho • 'te<1l Company of 
Canada at Hamilton on lake Ontario. 

The other d i\•isiou ia in Eat~ tern Ca uada, in t.ho l'ro\'ince 
of Nova Scotia, and is ontiroly llelf dE<pendent, having 
ample supplie.'l of coal iu that province a.nd of ore in the 
neighbouring island of Newfotmdla.nd. H ere we lind the 
works of the Nova • cotia Stool nnd Uoal Uomp~ny and 
those of the Dominion Iron t~nd . 'teel Uompany. both 
of which are merged in the llrit i.sh Empiro ::>toe! Uor­
poration. 

' 1\ ADA. 

The pioneer<> in the iron and .;tcol ind tu;t I'Y, t.lti i L now 
exists in Eatltern Uanada., were a pait· of metal workers, 
Fraser and Mackay, who in the yea.t· 1872 founded in 
the village of New Glasgow, in Nova . Scotia, a modest 
forging plant, which they •·ailed the Hope Ironworks, 
whose capital did not exceed 400~ dollars;-£ 00. 'l'hese 
men had more than the hope whtch furillShed the name 
for tlleir company. They hacl comago and t~kill and 
faith in t.hemsolves aud iu the futu.re. Their operations 
at fi.rat wen~ largely devoted Lo t.he fo1·ging o[ ironwork 
for wooden ship.;, the building of which we..; tlteu exten­
sively carried on throughout. t.ho province and of railway 
axles. 

The bm~il1~ exp~nded gL·a.tlually and successfully, 
and in 1878 it was incorporated undet' the name Nova 
Scotia ]'orge Company, and the "orks were t•ernoved 
to Trenton just beyond the limits of tho t.own of New 
Glasgow. 

In orde1· to supply the growin~-: requireme11ts o£ the 
forge ·works fo t· itt~ raw mater ial tho Nova ::icotia. Steel 
Company wat~ formed in 1882, with a. capital of 160,000 
dollars, Ol' a. little less than £32,000 ~>terling. This com­
pany made steel in au open-hearth iumace by the Siemens 
process. It i.tl wort.h mentioning here that when, from 
this fw·nace in 1 79, the fin:Jt t~teel ingots were ca.st, these 
were the first to Le produced in Canada. These com­
panies wtited on Janua1·y l st. 1889, undex· the ua.rue 
Nova Scotia Steol and F'orge Uompany, which had been 
incorporated during the previous year with au authoritsed 
capital of 1,000,000 dolla•-s, or about. £200,000. 

There existed in t.be neighbourhood of New Glasgow 
some dep<»>its of iron ore which attracted the notice of 
the foundera of tho Nova Scotia Steel Company, which 
was now UJ:Iing a cousider!lble to11nage of pig irou . In 
the year 1890 the New Glat<gow Iron, Coal and Railway 
Company was orga.uisecl, and nt once w1dertook t he 
constt·uction o£ a bla.-st-fwnaco a.L l"errona in Pictou 
County, a railway to connect it with the oro deposits 
and with the coal mines in thu neighbowhood o[ Stel­
larton and the t~teel works at Now Glasgow, a cOt\1-washer 
and a battery of coke ovens. Tho blast-ful'llaco, which 
was first blown in in 1892, was quito .succes:>ful, and \Uttil 
the supply o( ot·e was exhausted, continued to p1'0duce 
Fen·ona. pig iron, which won for itself a ruo~:~t favourable 
reputation throughout the Maritime l'rovincO'.:.I und as 
far west aa Out!.u·io. 

On January l st, 18~5, tho Nov.\ ::>eol ia Steelaud Forge 
Company aud tho New Ulasgow lron, Uoal and .Railway 
Company wero united under tho name of the Nova Scotia 
Steel Corupany, which was inco1·pot·ated iu 1894 with 
an authorised capital of 5,000,000 dollan;, ot· about 
£1,000,000 ~:~torling. 

'fhe new co•upauy's oporations now compt·ise<.l t he 
mining o( OI'O aud. coal, production of coke for it.t; own 
use, pig iron both fo1· its own uHe ~ud fo r ~;alfl, t~nd the 
manufacture of steel in variom~ forms, giving Hpecial 
attention to forgings, axles, and other railway •mpplieJ>, 
shapel> for agricultural implement makers, bolt~<, ~;pikes, 
steel 6hsfting and merchant ban;. J t.s opet·ationtl were 
expanding rapidly, and were a.-; n1pidly exhaustil1g ita 
available supply of iron ore. Tho beds in Pictou County 
were worked out.. Oth er nearby I!Olli'Ces were Lried with 
varying r~ults, but without a.ny promir:;e of an adequate 
and sa.tisfactoL-y supply. 

It was u.t t hi.tl time that the t~ inco famous deposit o( 
iron ore ab Bell I sland, in Conception Bay, Newfowtd­
Jand, c~mo into notice. It was tin;t heard of in 1893, and 
po~el<sion of pat-t of it was obtained by tl1e New Glasgow 
Iron, Coal and Railway Company iu 1 94, the Ju'!!t cargo 
being shipped late in tho year 18115 and brought to 
Ferrona. 

The poHSI:'l'l)icm of the lloll .L:Ill\ttd oro Wtlli 11111louhtedly 
the g1·eatest contributiou to the <'Omrnou fund when 
the assets of the New Glasgo'' <'ompany wero morged 
with those o( the NoYa Scoti•~ Stcol Company on New 
Year's Day, 1 95. 

Only a small part of the oro immediately a\·ailablo at 
'Vabana, as the mine was t~.amed, could be u.sod at the 
furnace at l<'(.'rrona, but an outlet fot· a. large louuage 
was soon found in t.he Eastem , 'tat es of Arnerict\ a.nd in 
Great Britain and Germany. 

With the essmance of an adequaLe supply of iron 
ore o( satisfactory quality, it "as now poS!iible [OJ' the 
company to look forward to ltugor ox'tensioru> of ita opera­
tions than had previously been within roasonablo ex­
pectation. The Govemment of Canada iu 1895 passed 
an Act to encourage the me.ntlfacture of iron a.nd tlteel 
in the Dominion, providing for the payment of bounties 
upon all the pig iron and steel ingots produced in Canada. 
during five years from 1895 to 1899 inclusive. In order 
to increase its operations in any large way it was necessary 
for the company to make such arrangements ae; would 
insure a lasting and sufficient tlupply of coal which as 
yet it did not possess. 

Immense reserves of suitablo coal were at hand in 
the island of Co.pe Breton, and so situated as to be con-
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veniently accessible to excellent harboun.1 to which _t he 
Bell Island ore could be transported with the least possible 
expense. . 

The existence of coal in Nove.\ ScotLa has bee~ known 
for a. long time. The French explorers had noticed out­
croppings in the cliffs on the north shoro of Sy~ey 
Harbour, and elsewhere along the eastern coat:.t of <?a_pe 
Breton, a.nd early settlers had taken ~:~mall q\lantitles 
of coal from them. . . 

'£he British Governweut was not euLu·ely 1gnorant. 
of the value of the coalfields in Nova Scotia, but for a 
long t im o after the country c~me into its po~:;.-;ession took 
no stept> to realise any matenal benefit Iroll'_l them,. cou­
fiJung it.s operations t.o the aupply ~f. fuel ~or 1Ui ga~n.so.ns, 
and refusing to graut leases or IIUrung r1ght.s until King 
Georoe the Fourth jursL ~bout. one hundred years ';'go, 
used 

0
them for th; purpose of relieving the pecuw.ary 

nece.ssities of hili brother, the Duke of York, to whom t~ 
lease was given of all the minerals in the Province of Nova 
Scotia. The Duke, who i t~ J'eputed to have owed large 
sums to hU:i jewellers, &tJsigned the leollle to them, and 
they, i11 1825, organ.i.tsecl a company calle~ the Gen~ral 
Mining Ae;sociation, for the purpose of workutl? tlte m 1_ne:; 
in Nova cotia.. The colonists, howeve1·, a.[ter a._ tune 
began to resent thi<> whol(>sa le disposal of tho mmeral 
resources of the province, and protested ~tron~Jy aud 
successfully a.gainst it. After a. long dJsout~Sl?H an 
arrangement. was made in tho yett.r 1857 by w~lCh tl~e 
Duke of York 's leat~e was abrogated, and l\11 l'tgh tl> m 
the mineta.ls of the province were vet.ted i!l ~he local 
Go,•emment. 'fhe Genoral :Mining .At>l!OC~atlOn . w~s 
allowed to continuo pol:!t>~ion of the areal'! m wluch It 
had w1derta.ken operation~'! in Pictou t\ud Uumberla~d 
couJl tie:; u.ud in the island o( C:apo :Bl'otou, where Jt.s 
large~;t ~ntorprise wa.os ~:;itualed, subject to the payment 
of to~ royalty to the Provincial Government. Upou ~he 
removal of the Duke of York':; monopoly the exploita­
tion of tho coal depotliLs w~ tlu·own open to private 
enterpri:;e, and during .the next. tw_enty-five ye&l'b many 
companies were organu;ed, to which tho greater part 
of the coal in the remaini11g land area..s and the con­
tiguous ijUbwarine areas was le.8.1:sed. As UHually hapP_ens, 
some of these companies succeeded and <?ther~ fail~. 
' 'Vith tho abrogation of tho Treaty of Rectprocr~y w1th 
the United States in 1867, the market for coal m New 
England waR lost to Novt\ Scotia .• and iu ~r~a.sing com­
petition in a. restri?ted field n~ade_ It very d!fficult f01; ,tl~e 
surviving compames to mamtam an ex1stence. ~ ~s 
condition continued m1til I 93, when some bolder sputts 
conceived t ho idea of consolidating the whole of tho 
companies in the Cape Breton field, enlarging the scope 
of their operations, and replacing the lost New England 
market by increasing t.heir disposals in t~e S~. La\vret~co 
region in which at the head o£ ocean naVlgatlOn t.he c1ty 
of Montreal had bef'Oroo an impo11ant industrial and 
shipping ceo t.t'E'. • • • 

The Doruinior1 Coal Uompan~. Lun1tcd, was m.cor­
porated by a special Act of the Legislatur~ of tho ~··onuf'e 
of :ron~ Srotia in the ye~r 1803, and hanog a~qwreLl tl.1o 
rights and property of nearly all tho compame.s then m 
existonco in t he district south of • ydnoy H arbo\tr, was 
gmnted t~ ninety-nine years' lease o[ t~te <·oal iu a la~ge 
territory. partly on la.ncl nnd partly m tho l!nhmarmo 
area adjoining. 

The n ow company pl'udi<"ally coni rolled. t\11 tho coal 
on the ('astern coa~:;t of Cape Broton, exceptmg what "as 
stillret.a.u1ed by the General ~lining Association, which by 
this time had parted with ~u it.s propetiy in Pirtou a~d 
Cumbel'land counties and south of Sydney H~rbour 1n 
Cape Brot.on, and now coutined it s opernt.ious to its hold­
ing~:~ north of that hclorbour. 

Suoh were the condition~:~ in 1896 when tho Novn ::icotit\ 
::iteel Company was considering an en ltu·gemeut of its 
w1dertakinga and wac1 looking for that a.bsol\lte pre­
requit~ite, a.n adequate and at~t~ured fuel S\lpply. 

OverlureH were made to the Dominion Coal ('ompauy, 
which for a time promised to solve the <.lifliculty, but 
nothing wa.s accomplished. In 1899 a large part of the 
compa.ny'a ore prop~rty at Bell Island Wtt.S sold to th~ newly 
organised Dominion Iron t\od Steel Company, which we.s 
clo~:;ely t\~ociated with t.he Dominion Coal Company. 
Thi.i left the Nova Scot.it~ 'teel Compn~ two alterna· 
tiYetl. 'l'lto fin;t wa.!-1 to enlarge its ~>melting works in 
Pictou Uounty, tt:anspo1·t from Wabana tho oro ro<l;u~ed 
for their use to Pictou H arbotll·, and enlMgo t he exlStmg 
arrang(>ments fo1· n .supply of coal from 1 he Pictou col­
lierie.s. The second was to pt·ocure its fuel fro1n the mine~> 
of the General Mining A.s13ociation on. tho north side of 
Sydney .H'Mbom, and e:;tablffllt new i.rouaud tlteel fumace1:1 
near tho coal mined nnd within oa.>y l'Cl\ch of tho ore 

• mmes. 
The latLe1' alt cmati,·o \HIH adopted, and in 1900 the 

company a<·quired tho prope1-ty of the Uener~l :t.fiuing 
Association ~L ::iyd.uey mines, con~:~~t~g u{ Urown Iea:res 
of exteusive coal areas and four coll\er1es conueeted w1th 
them, a railway to the port of Not·th Sydn'ey aud ~:~hipping 
pie1· thet'C. 

In 1901 tho Novu , 'cot it~ ~tee\ ami 'ot\l Uompauy. 
Limited, wat~ iucorpore.ted "ith ~ capital o£ 6,030,000 
dollan; - .£1 , 206,000-of "hi('h 5,000,000 dollafl; wat' in 
ordinary ~;haretl, and J ,030,000 dollars was in 8 pet· cent. 
prefetont:e shares. The now cotnpa.ny took over the &t;!;Elts 
o( the Nova :)cotia ::>teel Uornpany aud proceeded to 
erect. aL :)ydney mines a blast-fw'llace, opon-hearth ~:;tee! 
furnaces, colce ovons, end ac<"essory works, and to develop 
and increase the colliery output and the fMilities for 
shipping coal and rEl('eiving ore at North Sydney. At 
the same time t.be work.Js at New Glasgow were enlarged 
and unproved, and e. new shipping pier was built at t he 
ore miu~, whi<·h were now being rapidly developed. 

Meantime the Dominion Iron and Stool Cotnpany, 
previouslv mentioned, had established itt~ works aL 
Sydney. ·For .some years tho two companies pur llued 
their operations vigorously ancl independently without 
serious interference or difficulty. 

The Dominion Company at first confined its business 
to the production of pig iron and the heavier varieties 
of steel in the form of blooms, billett> and slabs, later 
adding rails weighing from 60 lb. to 100 lb. to the yard, 
and mining little moro than its own requirements of ore. 
The Nova S.:otia Company produced pig iron of a slightly 
different g-t·ndo and fol'm!l of steel thuL were more or 
Jess coruplemoutary to thoau made by its larger ueighbour, 
and miued largo quantities of ore for salo iu Emope aud 
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the Uuite<l t~tos. It~:~ output of coal boyond its own re­
quit·ements Wt'.H u o t. la•·ge in. coruptwi.'ton with that of 
the Dominion Uoal Uompany. Latet· 011 , howeve•·, c Oli · 
ditions changed. 'l'he Nova ~cotit\ Uompa.ny, having 
mined most of tho ore in the portion o£ t he Bell I s land 
p roperty which it re laincd, had to O:\.loud it t> workings 
to later acquired areas ly ing bey ond thotle which it sold 
to t h e Dominion Company, a ccess to which was obtained 
by going through the property o£ that company. The 
Nont. ' .:ot.id. Uompany tmd t h e D ominion Uof\1 Uomptmy 
wero oxt1·a cting cou.l f•·om area s lying s id e by ~>ido Ot' one 
heyond the o tho t· to t.h eir commo n di~advantt~.go, nud 
1:1omet irnet> wit.h complaints that 0110 "as on<·roa<,hing 
upon the ptopert.y of the o t hor, ot· t hnt ono <:ould not 
profill\bly win its coa l without. pll~->ing throug h the 
properLy of the other. 'l'he int e r<'sls o[ 1 ho Dominion 
'oal Uompauy c\nd D outinion Iron antl , ' tcel Compt~.ny 

had becotne ltlorged by the format ion i 11 J 90!1 o£ the 
D ominion Steel ( 'oq>ot·atiou, whit·h M·quirocl tho whole 
of t.ho <:ouunon. .,;hares of t h e::;o <·om pt\11 ie~, so t l u~t. all 
i11tore::~ts relating to ore and coal tmd ),JL<.'ol we1·o \Ulit ed, 
on the one hand, in tho Nov a 'cotia Ht col tmd Coal Uom· 
pany, and on the o t.h c r lu~nd in tho D omini on. Steel Co r­
poration. 'l ' hei•· propewtit>fl wer o inte r laced t\lld the ir 
field of a ction Wt\!i becoming identical. 'l'o put. t'o l\ end 
to compet.ition and intetoferen<·o o f ono kind ~~ond ~~onothor, 
and to permit. the mot> t economical a.nd pJ·o!itablo dov<'lop · 
m ent o[ their propEwtiet>, the nntuml cottt'tle wa:; to j oin 
forces. This WQI:) offccted in t ho ycM 192 1, when the 
British Empire Steel Corporation was [onnod , and nc­
quired t he wholo o[ t he conuno n s hares of tho N ova 
• 'rotia ' teel and Go~~ol Uompauy and o£ the D ominion teol 
Cor poration. 'l'hl> merger was a<·complishc<.l without 
a ny addition t o t.ho previously existing capital stock, 
except enough t o covor the equity of the holders of theso 
Ht.o<"kl-1 in t he sccumulatoo su rpluses of t.he u\erged c·om. 
panies . 'l'h e Uo.pitt\1 'tock i&med and in tho h.andt~ of 
the public amount~:~ to 91 ,164,4 75 llo llan;. I n addit ion 
to the share capital there a re bouchi and debenture ~;tockK 
outs tanding to t he value of 37,800,000 dollars. Of thctiO 
probably one half were issued in !ltorling denominatioJVl 
and largely taken up in Ureat Britain. 

Another not.()worthy attempt. to es tabl ish an i•·on· 
works in Non1. Scotia. should be mentioned. 

About 1849 u. company was formed to utilise a. dC'po~it. 
of u·on ore which had been dil:icovorod in tho <:obCllllid 
Mounti\W., in tho central part of tho pt·oviuco, and which 
for some time gave promise of impor tance. Furnu.ces 
and other works were established at L ondonder ry a few 
miles from the maiu line o f the I nt.orcolonial Railwa.y. 
Although the ent.erprise was moro than once interrupted 
by difficulties of one kind or another, it was intermittently 
su ccessful in producing m erchant u·on of good qua lity. 
L ondon der ry pig it·on and bat·s wer o welt and ~a.voun\bly 
known tluoughout. a w ide a t·ea in Oanaclt~. fot· many year~.<. 
The early promiso of the Cobequ id depos it, however, 
wa;; not. fulfilled, and the mines fa il('d lo furnis l• 11. suffi­
cient. supply of t;uitable ore. Otho t· !loltrcos. notably those 
o f Torbr ook and Nictaux, on. the south t;icle of t h e Bay 
o f Fundy . w ere t.riecl, but wit.hou t l:! uffic ien t succel:iS to 
jw:;tify contiHutmco of opea·at.ions , which ceased in 11108. 
Since then t ho cow pany h as boon l iquidt~.tod awl I ho 
works C'10sed wtd clli!ma.nt.led . It ht~.~ been est imt~tod 
t hat about. 2,1JOO,OOO ton!! of oro w~ lt·oatcd during tho 
time they w ere in op emlion. 1t il:! t;uid that , 'i1· Will it~.nt 
Siemens made lti.o.; fu!!L exper iments in the com·orsio11 
o £ ir on into steel at thet;e works in 1874 and 1875. 
~uch in brief i.<; t he h i!ltory of the iron tmd s tee l iuduKt ry 

in Bas t e r n Canada ft·om its iu<'ept ion to t.ho present. Limo. 

(1 1o be continued.) 

• 

A Large Diesel-Electric Dredger. 

A LAJWE 30iu. Diet~el·electric suct.ion chotlge t· i.-1 t.o be 
built by t he Por t of Portlnnd Uommission, of Oregon, 
U.S.A., for use on tho Wi.lliamette R-iver·. The n ew dredger 
has been d esigned by Mr. James H . .Polhemus, who for 
seve ral years was general manager a n d c hief engineer of 
the Commission. In an O.C<'OWlt "ritt.en by Mr. Polhemus 
for our contemporary, the Am~ricw~ l.Iotorship, the 
leading features of the design are given. '!'he Uom mission 
a lready po~:>s~ three 30in. ~:~te&m·driven suotion dredgers, 
but th e Diesel ·eleotrio design was decided upon a f ter 
cnreful consideration of the couclitioutl under which the 
proposed new clredget· will have to work. Most of the time 
it will be far a way ft·om electric t r·ansmi.slsion lines, aud if it 
had been s team driven con siderable exponso would have 
heeu incw -recl by tranl'lporting t.he neco ~:~ary fuel fot· bum­
iug i n the boilet'tl. 'fhe powet· x·equired to operate the 
dredger will be furnished by fou r Diesol ongines coupled 
to d il·ect·current dynamos. The engines are to be built 
by t he Mciuto~h. ~eymom aml Co., of Aubum, New 
York, and t he e lectl'il: generatora aud ~:~witchhoard t>quip­
ment by \ V eatinghoUHe. The eugil1et! aud dyue.mo~:~ are 
placed longitudinally in t h e ship in two pairs, the larger 
units consisting of six·cylinder 900 b rake horse-power 
units and the smaller W1its of eigh t·cylinder 800 brake 
h orse-power units. '!'he total engine power is thus 3400 
brake h ol'l:le-p ower and the generator~:~ will have a total 
d esigned output of 2350 kilowntts. The main d1'edging 
pump is to be oxceptionnlly heavy in detlign and will be 
made of cast steel. It is arranged to be coupled djrect to 
n 2700 brake h orse-power ve.rmblo.speed m otor giving a 
cons tant torquo with a speed regulation of from 2.>0 to 
360 revolutions per minute. By mean s of this provision 
for speed redu<:tiou tho varying d utioo for pipe lil1e.:l of 
from l OOOft. to 7000ft. in length ma.y lJe met by one size 
of pwnp impeller. The ladder or hinged a rm to which t h e 
revolving cutter U! attached is to be furnished with h eavy 
ttunnions at ite inner end. A 250 brake horse.p ower m otor 
operating through reduction gearing will serve to drive the 
cutter shaft, while the cutter itself is to be of the epir.al 
type with a ce.st s teel body and specially designed knives 
for d ealing with v ery hard materials. There will be three 
setH of electric winches for swinging the d redger, raising 
t he cutter arm and lift ing the spirals r espectively. T he 
two lat te r winch es will be ope.<-a.t.ed by n 4 5 brake h on;o­
p ower direct-cmr ont so,·ie.~ wouncl m otor fil,t.?d with r oduc · 
tion gear-s, while tho m otor for swinging t he dredge r is to 
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be of the vu.riablo.speed typo ,.,.ith au output of 75 hrl\ke 
hon;o-powet·. Jt. will bo opera.tcd on t h e Ward Laonard 
~:>ytltem. All three m otors above mentioned are en tirely 
independent. All r.lutch and brako controh; w iU bo e lec · 
trice.lly operated from the pilot houRo. 

The <hedget· ill t.o be furnished with SlC(>l e;piral <~ :luin. 
in diameter tmd 80ft. in length, carried in 'vella at 
the back of tho dredger t~.nd supported by hen.vy ~teel 
brackets with (·nst steel keep ers. The bull of the ~Jhip 
is to b e ~;pocially constructed t.o accommoclata the oil 
engines and gonorating plant, a nd a number of wator · 
t ight. compartments ate to be provided . 'l'horo will h o four 
longit.udina.l and fO\U' transverse bulkheads with tho fn91 
b\u1kcrs forl)led outsido the longitudi.ua l bulkhead!!. 
Sufficien t oil--tit'y, :iOOO barrel t> fo r a thirty days' ~upply 
can be carried . 

' l'ho t ote.l " oigh t. o( tlto completed dredger wit.h 1000 
ba.tTel!! of oil in t.h e bunker:; is expected to be l'bout ?.300 
tons . When working on average good m e.teria.l it. ill t·a.lcu· 
latecl t hnt an output of a.bout 50,000 cubic yards of nmlerial 
will be obtained. On the top d ecl<.ti comfot't·ablo qua.rte1 tl 
are t o bo provide<l for the offiCN'M ~~nd crow, and 11.n olect..r ic 
kitchen and rofrigerating p lant with a laundry a.ud a soc-ial 
hall com.'tituto n ew features in clrcdgor de!!ign. On the 
main d eck thoro is to be proviaion for power.driven work· 
shop~:> for engineers, carpente.rt~. and blacksmiths. 

The comr a.c t. Ior the hnll o £ t he vet~~el haR been t\Wtuded 
t.o the Walla.co l•;quipment Company, of Seattle. When 
this dred~er is completed and set to work some intel'\lSt ing 
compare.tive fi~ures on d rerlger w o rl(ing with s loam r.nd 
elect r icit y IIIP.y ho oxpcctod . 

Letters to the Editor. 
( IF c do 11ot hold our11cl vu ru p 011.$iblc jf>r the up i ni<M-' nf ottr 

w rrCilp ondcntll . ) 

---
1'0\\'I.;H. FHO.\l '!' Il l·: :o;l, .'\. 

:-:uc, nut !.!lud 111 "<''' front tho rl!por·t of hi>:~ Juntt'"' Florl't•><l. 
1.-cl'lul'<', c·o••tuiuNI in your ii<S tt<l for t.ho lith in<St .. tlotLt ProfC>'>SOt' 
Elihu T houumtt htt>' inducll'd tiiiiOII,I!; tho " uusolvocl pt•ohlottl><" 
- >'olution of whi<' h 1nuy it j,.. hoped bo t'()U<:hod in tho ('Our>So of 
futlll'O ('[{'('(ricnt progre~-·· thO direc t produl' tiou of <•lo<· lric 
currOill Oll l'I'~Y fr0111 th11 rtly.; of thO M ill hy 1'<01110 fot'111 uf ahxorb· 
in~ iouie vuc·uu 111 appara tus." 

Thix ix u ;,uhjcct to whid\ [ luwo drtt\\ n t\tl ontiol\ ou lllllll<' rou:,. 
or·t·o::;ion .. during tho lm•1· fow yonr>~. p<•rhap" mo>'t full y in n 
lt>ttor whid1 l puhli .. hod in N ature for· ])ecembN· 18th , 11119. 
Lt i ~:~ al:;o 11 problom ,.in.e;ularly uppt'op•·iato for di~<c· \t ,.siou tLl· the 
Jll'f'"ent t i uw, wh0 11 we ho.vo hl'Ol\ holdi n,.-: u. \\1 orld J>o,, N ' <:on· 
[cronc·o, int\'<llllH'h ''" it " solution '' ouhl "olvo onr <• tllld fo1· »II , 
t<t o.ny I'Ultl for tho next. f<'w htlltdrod" o£ tlt OUl't_~nd ~:~ o( yC'ur,., tho 
qul'><tion of thn t•xh nust io rt of t·oul, 011 und o thor fue l. fo•· the 
l\1110\1111 Of "Ohll' Nl l'r~y l'tlllt inuOta>'ly l'('r•OiV<'d Oil tho C,'tll't h <hll'ing 
t h{l h<mr>< of duytight. if on I.'' it l'tltrld ho l' llkicnt ly lllll'lll'>"ecl . 
i" 11111pl<' fur ullh tllllllll ne-ed,., 

'J'II(Itllnnunt vf t1 11N'IZY ntdiulc•d c·out itttlllll,.ly into "I' '" '< I l•y t Ito 
"1111 iR prolliJ.(iuw<, hl'ing "omo !HIII(l hm·,.o·Jl!IWOI' pN· ><qtt tll'(l fo<>t 
of thl' s11n 's >'lll'fuc·<'. utod ll" tir o diumotl'f' of tht' """ i,. llfi!i,OOO 
Juil,.~. tln•ro nn• u J.(rt•nt llltltt y "lfll tlr<• Cc•t>l . Our ctu·tlt . of c·tt\tr .. o, 
t>nly iut !!n ·t•pts ~~ nrinut o portion (If \\hul tho """ "l'llrl >' uut , 
hut ('Vf' ll >'0, tIll >< i'< hy 110 ltleOU>l 1111 illl<lgnific•t\llt l\IIHJ\1111. 0 " (W {'II 

Ill tho d illltl(tl lllld positiuu or l•:nKiond , l\ lld ufl l'r altO\\ I ll~ fo•· 
uh -<orptiw• by tho utmosphero nncl tho doutl >~ . th o av(lruglii!Oior 
llll<' rgy I'C'I'(IivNI p(IJ'tu•ro o( tho curth 's surft~<·o in our ownl·uunl l'Y 
thtring th o hotu•x of duylight OXl'<'OO" 1000 horRo-powot·. lf, 
I hl•n. MOIIIO Hl l•Lh od l'ould only l>o dovi ><ed fo1· c•Jlinioutly t'Oir vo•·t . 
i11g this ><Ohll' (lll(lr~y int o n form in whi<'lt it. <·otllcl be rNulily 
11pplied for 1110tivo JlUWl'l' t\11d other P'"'PO>~t:'>< . tlt l' guin " ould bo 
{11\0rmou><, for i 1\ 1111.\llY <·a sO>! ><uflil'ie iiL <' nN'j:!Y to I'll II ull tho 
nttl<'h i rwry in ~~ ftwt ory n)llld ho l'HIIt'l'l l'd r rt•lll 11" 11 n.•o 11nt 
grl'tlt <' r thnn tho ftl<'tory·,. roof. 

l Ait it. bo und<• r" l llod, hO\\ Ovor·. thul 11u fur111 of IH•ut t' IIJ,ri nc 
t·ould givo tho dt•sir('(t l'(.'>i\llt >'. \\'hut ix Wtlllt t'<l i>< """'e dir·t•t·t 
and offi<'ion L 1110L ltocl of uon vorl i ng tho 1·ec·t•i v(ld elcot I'O·IImg11ot io 
1·ndintion intu wht~t ProfOI:!I"OI' Elihu ThomMon l·ttll>< " t•loctl'i<: 
t' lll'r<' nl. Oll (lt'j.!y," utih .. able in tH•dinm·y ci<'C'Iric •uot Ol'l'l, "ithnut 
111lowing tho mdiution to tum it>c(ltf into hN\t. nt ull. 011 <'1' wo 
1\llow t Ito n«:J il\t iou I o prodlll'O h<'t~f , wo htwc. of IH't'<'"'~'ty, 
degradt\l ion uud l o~<>~ {lltd nil tho t·u~t ><U<ptelll't'~ of t h t' "t'l'Ond lo.w 
of t heriiiO·dy ll tllllil·"· • 

.\ II tiJi,., h owovor, ,.hould ho po>'~<i blo of tL\ oidnllt'l', fo•· tv·thty, 
"ith our n yl'!tol und ionic dott:'c t.or>~ in modern wiJ'(IIe,.,. tc:>le. 
grnphy, wo ltnbilutdly couvert. l' ll'l'li'IHtH\s;(I\Otil: l'ttclil\tion i11to 
<'Ontiouowl e lect •·it· 1'\IITOnt. with f11it· olftr ion<·y. oud without 
b•·inging in )H.'nt <>ngino net ion nt.11ll . Tho only dillenmt·e i" thut , 
where~~.!! in wirc iC'II,'! tt•tegraphy wo tLI'O dealing "ith t' IN·tro· 
1111\jlHOtit· \\ll\'C'! w1th t~ wa,·o loll~,''lh of hundrcclo: o t· thou,.tut<l-. of 
utelre:<, in tho t' t\"O of mdiation fro111 tho sun tho \H\\ 0 lt•ngth i" 
only n minute frlt{' liou of a millimC'tro. Thi,., ho""''<'r . i,; only ll 
lf ue>~t ion o( deg••cc, und thN'C doe;c nuL up pour t o ho •~ny t h t'rmo· 
dyuamiculut· oLitor· objection to tl111 pos~ibili ty u( I} utotlood being 
di11coverod u( dotdiu.e; with the ><lwrtN' WM'Ot:l un i'lt>IIH' t<imilur 
principlo t u wllllt io~ulre11dy found po,.>~ihlo in tho cu~o of tho lougf'l' 
Olll'S. 1.(\t it ho tllldOrl!t ood, that t hero i1:1 h l'rO 110 l{liC,tiOII Of a 
M11xwt>IJhlll " d l'm•m ,'' Hl<' h Ut:l i1:1 IH'CO..,.ttry to rcnciN· II\ tliluhlo 
Cor moth o po" N ' JHU'po,;e ,; lbo f.(elllll'lll ~<tock o( ht'11t {' lll'l'JrY ut 
uniform tt>mperoltu'tl, nor doe$ tho "olution of the problem " t'Clll 

'"' remote as tho obtuiniug of powo1· from the liberation of lito 
inlcrnul oncrgy of tho atom. 

At. present wo do not. know of any 1iOlution o( I ho problom, b\lt 
that is not to ~<ay that. it is a problem inc·a.pt\ble of t<Olution. l 
wish that Profl'><.;or JWhu 'l'hootson had ptll'l:!Ued tho l'lllbJCCt 
furt he r than ho did, for I am ~c~ure ho would havo beon illumiunl · 
ing : but any" ny. it is somothinf:: to know tho.t ho rolo(ttrd ,; tho 
prohll' lll n ':! ono for which ho hopoo~ t1111L un l'lectl'i<'ltl "" httion 
umy bo found . 

• 
In couclut~iou , lot. nto )JOin t. uut tho.L it. i~:~t~ }JI'oblclll c>f MII'!Jtt><i:!· 

ing intere:~t, und one of ~:~upreme impot·ta.nce to the ru.oe. 
A. A. C.UIPB£LL SwiNTON. 

London, S. \\' . 1, July, 2 1st. 

~l.\}..li\lUM POTENTIAL U.RADII::~T ·. 

• 'm,-l n .Mr. Llowllyn B . Atkint~oll ' i:! very vuluablo papl.'r 
on tho subjooL of cables, contributed a.t tho World Power Con· 
foronco, romu.rk11 woro mado--t.l\Ough 1 nm suro I hoy wor'O 

not. mado wit.h Uu~t objoct--whi<:h might load ono to imllgino 
tbut. every efiort ~o moot tho condit.ioru; in extra high·tOu~:~ion 
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cnble>1 h~ t-col<i ug t o distribute 1 ho muximum poton~i al gradi~trl i:! 
t )r rough tit(• <· ahle, \Hill ba~:~c'd upon i u ... t't·u r-c, o r at. l<'o.,t, <)lll'i-t tOll· 
11hlo, pnmti,;cR. . . . 

[ quito heliovo lln1t """" .1\lr Atkinson hllll p•·tnH\rJiy 111 
mind were tho utlompto; which hM o been mad<>--" hNiter by 
intt·odul'iJt~ c! ifl'c ront imprcgnatiug bubst.aU('C>! into I ho pa~cr 
ot. d iffol'('nt dl><hln<·o-< from tho copper <:o re, Ot' "hcther hy u,.:1ng 
materials h tl\•iug different cliclcctrio <:on .. tunt l'> t o muko tho 
pot.cnl ial gn\di (I IIH more uniform t luough t bo I'Ublc. J\1 Or<'· 

ovor, tho l\llu-< ion,; whit-It ho 11111tlo <luring the di>tt· u ~<Sion to tlr f' 
ftwt thu L t· ublr>~ lu.wing uop)'llt' cor(l,; of smtdl d ia•nolot• hu.d Mtootl 
up "ithout. bt'N\kuown to d il•lodriu Rt.resses wltioh , cah-ulut ed 
:\{'<'Orcliug tu tho retogui~<t'd fonnull(', ntu t'lt. havo boOil very 
<·ont<idemhl<•, need not, I submit , c·nu...o auy u1i1:1giviug. 

J n "Ju\lovor· dogrce prtWt il'O ~ern!:! to depart lrou1 I hc-ory 
t\,-< rog11 nl >< 1 h!'.~e effect ,. Ol\ very l'!llH\Il t·oppcr core~<, tho depart \11"0 
is all in tho diJ'CCtion of wlwL l mlly Ql\11 tho" Stlfo " wido. H cucf•, 
it foll0\\ 1:1 thr~t if, 8 8 f htWO d011e, ('t\blcs a.ro Cttlculatod OUt 0 11 

th o hush< of nmking tho llltl).ill11111\ potontittl grudiont ~~ quitn 
•·ca;;ontLblo t\IIIOUIII. and ono t1111t ix l(ltown to bo r tlfO with largor· 
l'Oblc>', no wor>~o rosnlt. will obtnin t h t\n "lmt lwx olrcudy bol'n 
found , 'i~ .• tltnt the cubh will d n it " work C!<<·ollont ly. 

Tho p oin t, "hi<-h , ho" cver, J desire to ompltt\'!i><o i>i thot 
"hen " o l'llnlo 1 o ~:~iugJo.coro <'lthll''! intended for, .. oy, 1 :JO,OOH 
,·olt M in "hwh the makcr11 IHW<' rCllChod absolut<'ly tho limit. , . 
of dt•pth to wltil·h they <'1.111 Hut i"ftu·t urily impl'CJ.(IIl\to ~ho IHS\1· 
latiou ; whot hor t ho:<e <· t~bh•s htwo huon u<'~ignod ou tho n1axitnum 
gro.diout. t hllo•·y Ol' tiro u.von1go gnt.dir nt. thco•·y . j ,. of 11 0 n.'omon~ 
ns rcgunl:~ furth er proj:!I'OII,"l. Tho f1wt. ronHUIIIi Lllut. '" any 
cO.'>O tho mukof'l! hovo reud1cd tho li111i ts t o whi<· h the-y c11.n 

·i mpr<'gnut (', 
If, uow, it bo gmnled thul it i, po",ihlll t •1 lul-o ll\\liY tho 

r·tt.blo ut. t it il'! ,.,11\I(O, bof oro t Ito 1<'1\d !'heath it< pta I on , und t ,_, 

iutJ·oducc lwo " iuter:tlicut h ~:~" in tho way tuut. J proposo !<1 
do for tho " Hoxapha.'IO " ~>ystom. und if t.}JCI>O i~tlorshoat.t. ..; 
a.ro of "ll<'l\ o. largo djaruoh~r that thoro is a. t·omptu·o.tivoly small 
differc n<·o but.weon t.beir nunimum tutd thoi.r llii.IXltOlllll sll'e&!O,:, 
thou ~~ grot~t gaiu hl!.l:l immoclint cly boon mado, quito ubovo 
any uhallougo whulover. . . 

Tho "holo point. a~ i81>uo is "holhcr tho conlrul lllHUit~tton 
of tho <'ablo can bo modo to withstl\nd two soparato impro.e;nn· 
tion:<. Tho <·ablo to whieh I u!Judcd tbo othot· day J)l'OVCI:! cou­
clu~ively tlu:Lt this ctln bo douo; it nlso proves tlmt. thoHe inter· 
sheaths 111ay cnch bo of tho order or thicknei'>:~ of 0. 3in., nntl 
thut thoy (l l\1\ withstand 110mo 36,000 volts opict·o ; which , 
multiplied by J 3, gives 121,000 volts o£ tram<ntis..,ion . . Thill 
hat:~ bt'On ndclod to t.b e origim<l 1:10,000 volts, after tho ~:~mglc· 
cor•o tt.d V<X't\tO~ htw o confeS~;Cdly rctu·hod the end o( their tether, 
by tho F:implo <'xpcdion~ o( tho two inton:;h cathR, und wo obtain 
immedil\toly t\ cable, F:ubjoot to tho joint que8tiou being. satis­
fact oritv Holvcd , suitsblo lor o. voltage o£ 250,000 volt!!, wttbout. 
excecdi;1~ n nmximum potent iol R''a;dient. uuywho~o of moro 
thon 50 K V /<· m., und thi ,.;, too, with o. 0.11) l:l<p•oro uwh copper 
core. 

A>J olrcttdy poi.ntot.l out, o. C'tlblo hus been made, ut•,ignutl 
ouly Co•· 1511,1)00 volt,., wbil'h hu.<J como tht·ouglt " bmiling" 
afto1· t\ t c;~t. NJuivolcnt to :J3g,ooo volts mainh\iuod fo1' thrce ­
quorto•'tl of 1111 hour ; t~ncl " orking on idonti<'nllinl'~ Lmd ~oimilur 
l'alculntionll which , o;; I havo ah'(•tuly ,.:ho\\n, C' l'l' " " tho s11fo 
sido--wo ought. to bo ublo to tlc><igtl t\ l'tlhlu fo r ~ :W , IItttl vvlt >~ 
with tll\ ml'nlll diu111olor under tho teu.d of <t~i11 ., O l', Kt~y , Gliu . 
ovt•r tho lemt. 

Jn uny t•t• ~o r\ <'uhlo h tl>< b<'l'" ltlt\UO wldc·h tLJ>JIOUI':i lo ho 
thoroughly ~<N'' ict•ablo fo•· ! 50,001) volts, tlnd i t~ ouly ~lu•. 
di111netor undt•t· tho leud. 'J'hi~:~. 1 believe, it. i.; quito beyond 
the po&cibility of ~::oinglc·<:OI'O ctt.blc:s to accontpli!ih . fo r equal 
tim it ing ><l r\'">3 l\nd for un l'<)ll!tlly ;; ruoll <:oro <'ro.~>< t<oot ton. 

J\ . M. TAYI, OII , Mojor S.0.2. 
Erdinglon, .July l!Jth. 

:::;111,- Muy I ""I'Plumonl "''· Dt•ndy ll lan•hull 'x ntO>'L in­
tllrC'Riing (•ontr·•hution in ~·our iM>~liL' of .July <Uh. "ith informution 
l'('('()lltl) hroujZht t u Light by Mr. Mu ,.,..holl hinl ~<'lf lll i'Onto <1r•ginal 
J c~tt <' r" fl'<llll Hohc• t'l Ht t'pht'n,.,on to hi,. fathN' G!"urlo(t'. ThC''<O 
let tor,. tH'I.l 111m in po><.-.('>'><ion of l\ll'><'<rs . Hol>c•·t Xll1J>h(ln,.;on 
nnd t'o., to" hunt l 1U11 iudt>btc•tl for c·opic>' . 

Y o111· ltt·tic lu 011 Lol'Otllotivo No. 28 of tho LiH•l-pool ll tt•l 
llhutr h<',.ll' l' Huil" llY in 18:12 rd(II'M to tho <:ompotit iun uf Edwartl 
R ury with tho :o;t ephcu ><O IHI tlS 1\ d l' .. i,l(ll<'l' or loc·omntivcs, tliHI 
Edwurd Bury',. n tllllO is \\ C'II lot0 \\11 in this r!'"fH't'L Hut 
when '"'iting •· .\ ('eutury o( Locomotivo Ht•ildiu!(,'' J nr rivt'tl 
llt tho "tuno t'OIH·Iu,.ion u:~ ,.onlO other "rit en;- that thl' dc><il(n 
of Bwy',. lot·OIIIotives "a-< ll\l'g<'ly duo to ,J t\111!'>< Kcuned) , 
who OYt•utuully bcnuno ~~ purt••<••· inlti l'l firm. t\Jttl tl111t. Kennedy 
him>~ol£ o~>ecl ltiiH·h to h i,. [H'I.lviotat< O!<pcriont·o '' it lt Hobl' l'~ 
Xtopholtt<on t1111l ('u. 

This ' ' i(l\\ Jwx l'C'coivcd >'lri l<i11g <·o11finmttiun f•·u111 n pu~u~<· 
in 0110 o( I ho l <1ttor>~ r rom H ohf'l1 :o-:t !'pheuson rof l' l'l't.•d I o t• bon'. 
\\' l'iting to hi t< f11thcr on Dct·~·•nlH' r 18th , I I:!:J:?. \\i th rofertllll u 
to o Jli'OJN"c<l uppoint mcnt ut I• i ~< N <'" <·1\.l!t lo " ork,., Ill• oxplaiu-; 
hi~ umdlhngn<'M t o intru<ltat·o n :-trauger inlo tho flldor~ , 
hc<·mt>~C , ho ><tty;,- " Jt. i,; only l l'ltdttnJ:: l\nothl'r ho" to nl!llll:ll.!n 
the• d(ltuiiM <"f lo<·o•notivt' cn~inN< . I C Kt'uucdy hnd W>l 11htn.in••cl 
n ~I'NLt· cl<'nl of infm·tmt.t.ion (nun nx )1{11'0 " o " hm d<l luw<' ><too•t 
111\lCh higltt•L' II" loCOIIt<l) i\ 0 t'lll:(iiW ltlllkt•r>! l lm tt \\ 0 do II f)\\. 

Hury ll'fJtJirl IH'<'rr hac•· mrulr (lit tn~in••. " 
'l'h<' itulir>< t~ro min<'. .1 . (!. l l. \\ \11111·, '\, 
.July :!:?nd. 

~l'l!:AKJNO "t t.ho Oeneml 'Fedorat.ion of 'l'l'a d ca Unions 
at Bournemout.h on the 11th int~tBnt , Colonel J ohn Ward, 
the mt>mbe•· for Stoke·ou-Trent, said that t.he Government 
he.d und <.>l' <.OtUiideratiou at. t ho moment. schem es j'or 
improving intemal waterways involving tho expenditure of 
million~; o( money. Two weeks ago t wo Cabinot Committe<'s 
s at on a H<'heme for the inlproveruent o[ tho canal b etween 
the Potteries and the l\1er-sey. 'rhe ll<'heme involved tho 
taking over of the cana.l by t h e Government f rom t h e 
present owners, the London, ~ idland and Scottish R a ilway 
Company. T he comp a n y for its own reason& woulrl n ot 
evon negotiate the Sfl-le, but the Government proposed to 
tako the bull by t h e h orns a n d compel sale at a r easonable 
figure . The scheme when complet.ed would provide the 
Potteries with a \-"Bluable means of communication '"ith 
~he ::\let-st>y. To this we would a.<ld tha.t it is n ot. surprising 
to h ear t hat the railway company objects. The T rent and 
Mel'ti('Y Ot\nal is an impot·tnnt int ogral part o£ the North 
Staffordl'lhiro soot.ion and is tho only railway-ownod call61 
t hat makca a p rofit. 
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Railway Wagon Body Making 
Machine. 

1 machine cut, Hpur gearing from a. coJnlnOJI wllaft, <·oun(•c·terl 
by a flexible coupling to an olectric moLo•·· 

\Vt: rc<'enLI~ hall t\1\ oppot·Lunil.y o f im .. pef·tiu~ an 
ingemouH c·olllhiualicm machine for perfonning all the 
importGnL upomtionH in conno<'lion "ith tho building 
of hodiPH of wood <'H n\i lwa.y wa.gonM. Tl11' lll twhine, 
w h ic·h htl't l>o<' ll dnKigHeci•\JHl pH.I f' JdPtl hy 'J'I• rmm"' H.ohin ­
ttoll tmll Honli, Lilllil<'d, ltc)(' lidalc, c•oJJKiKtH, IW "i ll bo HCCII 

• 

The travelling t a ble is made in two Hoc·tion~. llH> ••prw• 
part of which form s a jig which N!.ll bo c liangNI to •wit 
th e 11ize o f d oor required. Tho lowar JHLr L uf tltc I H hie 
iH furnish ed with •·ollerl!. }~a<·lt jig iH filtC'd with two 
t~ ide wcrew crampH and a feuc·e for IH>IrlinJ.< HC'Vt•ral l)li.tlPnt. 
togethet·, and alt~o with u I'!N 'iOH of q uic·k-ud111g nt~IIIJI· 
fo r Hf'C'UI'iug the ltingcH o1· irt>H worl< iu t l• t•i 1· c·c>J'I't•t·l 
poKition , l1111 ltiugoH Hcn. iug to l•old the• I irnh••r down em 
t ho tuhlo. Ia opomtion lite hut II'IIH fol'lllllt;.( tit<• d ocm; 

RAILWAY WAGON BODY MAKING MACBlNE 

fi•JIII f)lf' UCC'IIIIIJIU.IIYiHg Ollg t'U\'Iltgt-, 11f 1\ lt'ta.\ eJlmg tuiJJt• 
for ca.rryi11g tJ•e jigH, the table bei11g mounted on a. r ai l 
ga.nt.ry. on each t~i rle of wl1if'lt u. rnoll}r-driven c rOHR·Cut. 
H&W is provided. The Raws c·au be adjusted apart to deal 
with Ute le11gth of work in hand, and cau be canted fo r 
cutting on the bevel. Tltei•· Hpindles are alHo extended 
t o. carry cut Ler block8 fo r tren ching. Behind tJ,e H&W 
s pmdleH, a.nd m ounted em a sep arate tran1werae s lide are 
tlu·oe bo~iug h eadti.wltic·l• a.re a.d)ualu.ble to suit, the ttp~cing 
of tJ1e J11n gets for u·on worl<. £Ito Lwo flaW spindles and 
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1)1' HideH at'(l U.HI:IOII liJlod Oil a j1g 01' I'U.I' I' Jtt.go awl I J.o IJiugeH 
u.t·e placed in position over the p egs, whic l1 3t'e pro,·idcd for 
localill~ purpoHf'K. 'J'I•e ct·ampH u.t·e lh<'tl c·loHed &ncl the 
work iH fed pu.Ht. the Ht~.Wo whiclt croRK·Cu t. lhe ha.tte.nA 
eit.h e1· ~<quare o•· ou the bevel as requirc:> d , tlte l r·t>twheK 
being a lso cut. on tho un•le t·tsid e wh"'" deair<'d, after 
which the drilling operation il:l ca.rs·ied out.. Tlw w•\F~h<>r­
pla.tes are now plar·ed on the underHide a,JI(I sev~ral of th<• 
holts a t·e insert ed by hand, after which Lhe crawp11 nrc· 
rolea.Hcc l ami t ho <·owple lo wuL, wit] 1 i lH iro n worlc, i!l 
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~OCoJtdl,>, lixiug lho hinge~:~ iu pobilion with lhe aid oF 
lho j iszs; t.hirdJy, c rof:ltH'utting the wagou door to a bevelled 
ed ge; a.nd, fourLhly, boriug nil tho foUl'teeu l• oloR, usinJ( 
the !JiJIJ{Pii a~ jig~<. All f 110 ubovo OJH'rr~ticm!l WMO ct~rried 
on I. hy t.wCJ opcralorH ' 'Ill). 

The Future of Technical 
Institutions. 

A1· Lho 1-C'c·oHt.l aunual mcoLiug of tlto J u.HI,it,u t,iou 11£ 
(;lteruical E ugutCOI'H IH<sL week, the l'l'OHideuL, l;ir Ari,J,ut' 
Dtwkham, gave an addreFIR in wruch he Haid that when he 
wua a'lked to partic·ipate i11 bringing into being one more 
technical iu.st1tution he promptly r efused. The number 
of <."XisLing t.echrucal in.stituttoM, Kociet.ies and a~soci.a­
tiow~ wa~ IPgion, a.nd it Hoomed to Jilin ridiculous to add 
another. However, h e conHent ed eventuf~lly to join tl1e 
Ktna.ll nd /we Comm ittee, ~~nd in. time the Institution wa~ 
launched. 'J'he new l n.xtiLution had t wo att.ra.c:1,iou~ for 
him the fi t·st that, it, might be the lust lfLraw thtlt would 
hre~k the c·a.rn('\1 of tc<'l•nical societ,ic:-R' back ; t he KEwond, 
that it. woulcl g ive u, d E" finite KlaLWI to tho body o f mcm wh•J 
mut-t. bo J'<'kf! OJ\f:lible for industrial d ovelop111P11 t. i rt Uw 
fut 111'0 that. ix to 1-ay, tl10 daeJnk·al engineer H. 

Undot~hwclly, l11e rapid inc•·ea.He of lo•owledge l•~~o.d led 
to t•ver-illf'l'<'a,..illg !!pec·ialit!ation in investigation, a.ncl 
inJ-<lil.ut imlf! t~ncl e;ociet.ieH l1ad been formed in which meJL 
awl WOJI)<:'H workiug on Hilllilur pi'Oblem H may meet to 
d i.Kt'IIHH kimlrc <l ~;uhJe<:Ll<, awl hy pN'!!CHl.al t ouc·h 11e lp 0 11 

1110 work of l<•c·hni•·al do ... Plopmf•nl, for tl•c~ h m1efit of 
huma11il.y. H owever, if W(' lo 1>k ecl at. U1o roc·o,·d K of any 
t ec·llnic·al l!oc·il't.y it ·would ho foulld tlaaJ; xpecialiHat ion 
~>X iHt·Pd (' \ c•n I hc-rr•, '~"d that c·CJIIIIJtlrat.ively few papel'l~ 
\1 ld1·h were• of rPal i11lerc ... t aud wm (() n il JHemhot K wero 
JH'<'HOIII ed; and it. wo11lrl he found t.hat. LhoHe paperH whir· It 
WPI o IJf gcu<'J'al intereHt \H)ulcl hnve hOC' II of c·mlf!idet·abl c~ 
, aluo t o a fat' hW~f'r I.HHiienc·o than tho members of Lito 
Htll'iPty in quc•tstion. 'J'Jw n~pi• l t edmic·al d evelopment tl•aL 
had t 11.keu place du•·ing t..he cont.w·y ltud largely boon tl1o 
work of l!jJ<'<·ialiHLii under. U~l't>Ction .. Jt. \~at:~ easy Oll01111;h to 
pro\'ido wh~t .tlte ~:~pccml u~t reqwr~d m th!> .111tt.LI.er of 
c·outH'iiK, but, 11. waH to the techrucal admJJIIHLraLot· Ol' 
clirtwtOL' that, tho JogioH of societies and inxtit,ut,ioua 
hecam~ »Jl A.hKolut..e burden. lt WaH to that r·lat~>S of m un 
I hut WO 111UKI. ltJI>It ftw oiJi<-iOIIL t.t.nd I'<'OJI()mic· <love.lr>JIIfl6lll. 
Jt, WUH )1()1, JHIHHi hie that 11\ll'h 6 man HIJouJd be UIL tif'l.i VH 

memhcr of alle;uch HociolieH t\!3 c·a.tered for 0 11e IJ r' llloro of 
1 hP Jin ~>F! of hiH adivitieH, HOI' c·ottld ho he oxp ed.ec l to have 
int ima.Lo kuowlerlgo o f tho mauy ht·ancheH of work I hut 
went I I) make tho FIUJJI toLal of hiH reHp Ollhibilities. 'J'nke, 
for example, a ~flH euginPM l ' roperly ~<peaking, ~~ g&K 

"ngiliCN' Hlwuld b11 u m eHlbor of at leu!it t~ix Lechni(·Hol 
HOc·iet.iPH, for no r;ingle society C'al..et·ed for the reguirem~>n tH 
of Huch a man, but it was lmp ol!sible for J1im to belong to, 
and l11ko part in, the twtivitief:l of t h e several bodie8 
<lealing with l1is in t e restR. O ther example8 could be 
t·•~kC'H \1 it h Jii<O J'<•Hult.;, and in c·om;icle ring Rlii'IJ I}XtunplPH 
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ARRANGEMENT AND DETAILS OF RAILWAY WAGON BODY MAKINO MACHINE ' 

the three boring heads are mdependontly driven .by turned over OH t.? a s~.u.table s tand for tl•e remammg 
electric motors. The saws and cutter blocks are ca.rned I bolts to be placed m poSltton. 
on exteMions of the motor sh afts which are mounted in The machine will d eal with doors, &c., from 3ft. 6!in. 
ball !Jearing 11 the motors b eing bolted to ttaddlett t o enable to 7ft.. 7Fn. long up to 4ft. 2in. wide. I t carries f!aWij 
thorn to be ; anted by means o f a hand whee l and f:ICI'ew. I UJ? to ~~in. dio.~neter .and c ut.ter bloc·kf:l ~o trench 2~in. 
The two !:!awing units are bolted to a. c&Ht iro~ ~tide and wtd~. 1 lao b orm g 11pmd~es have a .verllf'!J.~ movement 
a.re adjustable a part by means of rack a nd pm•on gaur . of Sm. a1~d carr y augers w tth shanks ~tn. by 2m. . 
The boring spindleR are carried on l1inged or radial br~ketH . Some tdca of the arno unt of labour su.ch a mad.une 
8 0 that. t,J1e operator can adj ust them o,t, will t o su~L u,,, I wtl~ l'ave can b~ gathered from the. followm~ op eru.t1oM 
exact pos i t.ion of U1e h oles in the hiugea, &c. T h e HpmdJes ,~Jucl • were ca.rrted ou t, wLder two mmutes; iinlt, Blisemb­
of the boring heads a re driven by a s teel and bronze hng the battens on the table to form a wagon door ; 

we !llUI!L begm to rea:hf>e tltat t.ho pte&ent condition o f 
afiatrs could n o t contmue. The t echnical adm.ini.Rtrator 
would g radually lose interest in til<' genera l societ.ief:l and 
would confine himself to t.akh.g purt in tbe work o f the 
11ociety which &pecially applied it8elf to his own ~>phere. 
Thus, such bod1es as Ins titut.ionl! o f Civil a nd of M:echa­
nic~l Eng~neet·a! the, I1~-titute o f Chemistry, the ln&Li­
t u tton of .J<,IN:tl't.c·al Eng u tect·H would g r·auually lose vigour, 
and HI.Ch soc·•et~es a s oatet·ed for ttLation e lect.rical eng i­
nee~s, g u.s anRtneers, c:oke oven mlllu.\got'ti, tramway 
engmeers, sarutary engmeerf:l, cou crete engineers , &c., 
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would gain in v igour, because they provided, not only 
more valuable assistance to their members than the 
more general societies, but better opportunities to meet 
men closely interested in the samo lines of work. 

To what end, said Sir Arthur, were we moving? ·we 
could not go on as we are ; we must attain some co­
ordination between the varying societies ; we must en­
deavour to prevent the overlapping that existed ; and 
above a ll, wo must try to eliminate the large amount of 
redundant effort that was apparent to-day. He therefore 
made the following proposals with due deference:­
That a Commi~tee be ~ppointed, composed of, say, 
two representatiVeS appomted by tho Council of each 
technical society to consider the whole question. He 
would suggest as a line of consideration that all members 
of such so<'i~t.ies as might agree to join together could 
become affihated members of tho other societies in the 
group whose work was of interest to them at a small 
annual subscription. That each society sho~ld contin ue, 
as at p~esent, to publish its independent records of its 
proceedmgs, but that the group should publish a joint 
record. of all papers and discussions of general interest 
that mtght be ~resented to any of the societies during the 
year. A conuruttee representing the societies in the group 
sho':'ld be formed to make the choice of the papers. Each 
affiliated member. should receive the joint publication, and 
shoul~ have the ngh~ to attend the meetings of any society 
to wluch he was affiliated and take part in the discussions. 
A central building should be obtained to house the officials 
of t.ho affiliated societies, containing conference rooms 
libraries, reading rooms, &c., to meet the needs of members: 

It n:'ight be possible to combine the existing accom­
modatt?n owned by the var ious leading societies into this 
ce~ltrahsed schen;te, ~nd so make full use of existing pre­
!UIS~S. On. constdermg the whole problem, one realised 
1t.s ~mmenstty, and he had but touched the fringe of the 
subJect. Nevertheless, he s trongly urged the Cowlcils of 
the various technical societies to consider the proposals, 
and to take steps to form a Committee of Im·estigation 
into the existing conditions. 

Provincial Letters. 

THE MIDLANDS AND STAFFORDSHIRE. 

(From our own Corrupondent.) 

A Quiet Spell. 

THF; weekly meeting of the Midland iron trade 
at, Birmingham to-day- Thursday- brought very little 
new business, and the dulness which has characterised 
t.be iron and steel t rades persistently in this a rea con­
tin\~C~- A quiet spell has nO\V begun and little change is 
a.ntlttpated before the autumn demand sets in. A few 
inquir·ies have appeared, indicating an impression that 
prices are approaching s tability an d that the market is 
now rather favourable for advantageous buying. The 
market, however, was dull and generally the mood was 
pessimistic. Even the hardiest optimists were con­
s trained to confe s that demand left a good deal to be 
de ired. 

Steel Works Strike. 

The Spring Vale Steel Works of Alfred H ickman, 
L imited, at BiJston, which, owing to the strike of a section 
of the wor·kers, as recorded in this column last week, were 
last week clo ed down completely, remain idle, and at the 
time of writing there is no clue as to whether the stoppage 
is likely to be of long or shor t duration, though at a recent 
meeting of the workers it was intimated that the men's 
leaders realised they " were in for a heavy fight without 
quar ter." The strike, which has cast a gloom over South 
Staffordshi e, is an unpleasant breach of the peace in an 
industry which has been notably exempt for many years 
from any serious rupture. Moreover, the Spring Vale 
furnaces were the only furnaces in South Staffordshire 
a rea to resume after the coal strike, and this sudden stop­
page of between two and three thousand workers is calcu­
lated to have a damaging effect, apar t from the serious 
position created by the direct loss of wages to so many 
families. Manufacturers in the Midlan ds generally hope 
that reason will prevail and that dissatisfied strikers will 
s peedily devise some measures of procedure which will 
make it possible for the fum to open its doors at any rate 
to the thousands of workers who a re not directly concerned 
in the dispute. 

Staffordshire Iron Trade. 

There is little movement in the Staffordshire 
finished iron t rade. In severa l directions opexations a re 
being suspended or slowed down. Fortunately, one large 
• taffordshire concern which had decided to close down last 
week is still at work, a few regular customers ba,-ing placed 
orders anticipating to some extent their future require­
ments. It is regretable to have to state that the local iron 
trade continues in a very unsatisfactory condition, and the 
di trict would be in a serious plight b ut for the opportunity 
of sharing in the steel re-roUing trade. I t is even more 
regrettable that the outlook so fa r 1\S South Staffordshire 
is concerned must be " Titten down as g loomy. Only a 
vory small amount of business accrued from the quartel'ly 
mooting of ironmasters, and for some little time past works 
ha,·e been drawing nearer and nearer to inactivity. What 
with the ordinary seasonal slackness and the absence of 
any coun tervailing demand in the \vay of big contin uing 
contract!~, a number of man ufacturers have had to suspend 
production for the time being. or to run plants inter­
mittently. • everal forges have stopped altogether . and 
in more than one case dismantling is t he order. Marked 
bar makers a re the only section which a re moderately 
busy. T he bulk of the Staffordshi re mills a re re-rolling 
Hteel; competition, h owever, has become rather keen in 
t.hja line. There ar e no changes in native bar iron prices, 
but some remarkable discrepancies a re noticeable in 
Belgian No. 3 iron for nut and holt making, quota t ions 
ranging botweon £7 17s. 6d . and £ 1 Os. dcli,·ered. tl~f . 
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fordshire iron for the same purpose at £12 is increasingly 
ne-glected. 

Galvanised Sheet Prices. 

The galvanised sheet mills continue well employed, 
though as the result of some slight falling off in the demand 
one concern has run short of orders for 24-gauge. In this 
solitary instance supplies have been offered at £18. 
Generally £18 5s. is quoted,·and some mills that are spe­
cia lly \Vell booked require £18 lOs. There are fair orders 
for black sheets, prices of which are well maintained. 

Sheet Works for Canada. 

Considerable interest is manifest in this clistrict 
in the acquisition of sheet works in Canada by John 
L ysaght, Limited, the business of which originated in 
South taffordshire and is now incorporated with the great 
organisation of Guest, Keen and Nettlefold. The Lysaght 
concern already had important interests in Australia, but 
this is its first venture in Canada, and iron and s teel mas tors 
hereabouts express their interest in tho result of tho 
venture. 

Raw Iron Values. 

There is no change in tho pig iron situation locally. 
Demand continues small and values are weak. If the posi­
tion does not improve within the next month further fur­
no.cos will go out of action. But there is a clisposition to 
give time for the usual seasonal demand to develop. Never­
theless, smelters talk of effecting further reductions in 
output rather than submit to the pressure for lower pig 
iron prices. It is apparent that the slump in values has 
not been arrested. Some furnaces have this week been 
quoting a shilling per ton less than they required last week ; 
other makers are quite stiff in their attitude, Derby­
shire No. 3 being quoted at something over 90s. and 
Nor thamptonshire at 87s. 6d. There are yet others who 
will take 89s. and even less for D erbyshire, and quotations 
of 85s. for Northamptonshire are now the rule rather than 
the exception. It is fairly evident that producers in ordor, 
to obtain relief from their present anxieties, would shade 
even the prices mentioned above. There is so little demand 
for forge pig that quotations are nominal. Users of pig 
iron are looking for even lower prices. 'They build their 
hopes on further reductions in furnace coke. There is a 
good deal of this fuel available through the stoppage of 
furnaces anrl the steady diminution in exports, but prices 
appear to be fairly steady at 21s. at ovens. Some of tho 
blast-furnaces are buying their coke from week to week, 
so as to be ready to shut off production if the slump gets 
worse. With prices falling Midland smelters who have 
been adding to stock for the past two months are naturally 
concerned at the losses which stare them in the face. Yet 
they hope for the turn of the tide and do not like to commit 
themselves to a passive policy which, apart from tho 
expense involved, may rondor them unready to take advan­
tage of any improvement in the situation when it c:omes. 

Steel Business. 

Business is quiet in the steel t rade, and while tho 
building strike is having an ad,•erse effect upon trade, it 
has not prevented the negotiation of some fairly good 
bridge contracts chiefly for railways within the past wook 
or two, and more work of this sort is undet; negotiation. 
The railways are still wanting rather large quantities of 
steel, but the buyers naturally want to be satisfied that 
something like staple prices have been reached. Any slight 
ttpward movemen t it is considered would be follo.,,•ed by 
the giving out of considerable tonnages of work. Steel 
values, however. tend to weaken rather t.han improve, 
and most finished .steels of English manufacture can be 
shaded in price. Semi-finished steel is not mu<'h in demand, 
ro-rollers' stockyards s till being congested with heavy 
consignments of foreign steel whi<'h must be used up befol'e 
buyers re-enter the market . There has been a little 
oa.<;ing of continental prices this week. B illets have been 
bought at £6 15s., £1 less than the price asked by plo· 
ducers at home. M:ild st~el scrap is weaker, sales having 
been made as low as £3 18s. delivered. Foreign scrap 
imports maintain considerable volume and a.1·e utilised by 
s teel works anxious to cut down their C'Osts of production. 
P rofit making in the steel t rade is now approaching t he 
,·a.nishing point. 

• 
Less Continental Material. 

Manufacturers of iron and tee\ in the ) [idlandK 
and .'taffordshire consider tho setback shown by the 
import and export figures dur ing June disappointing. The 
cont ra<'tion of t he iron and steel trade was more pro­
noun ced than the incidence of the 'Vhitsu .l holidays 
and other c ircumstances affect.ing the comparison ran 
explain. Nor can the displacement of British products by 
foreign be accepted as a conclusive reason. In some 
directions foreign competition was no doubt mot·e aggres­
sive. Belgium has been offering iron and steel on a. larger 
scale, but, measured by our own imports, trade in con ­
tinental iron and steel uffered a relapse in June. The 
United Kingdom took only 55 4 tons of forge and foundry 
pig, against 14,933 tons in the previous month. The basic 
pig landed at our ports amounted to 9912 tons, agains t 
22,092 tons. Our total impor ts of iron and steel and 
manufactures thereof declined from 300,067 tons in May 
to l 75,476 tons in. June. The d1eck in the big purchases of 
pig iron and semi-finished steel h11s caused buyers hero to 
pay more attention to the situation, a.nd they ate now 
watc:hing the position very carefully, in doubt whet her 
tho time has not already a rrived to place orders, if tho 
most favourable moment is to be seized. 

Fall in Exports . 

The fall in exports of iron and steel during tho 
month of ,June was substantial, though it was not so pro­
nounced as that in imports. It amounted to about 20 per 
cont. I n May 406,919 tons were exported, the largest 
tonn age for a year. Last month the total was 324,432 tons, 
12,000 tons below t he April total ; but considerably bettor 
than that for March. P ig iron shipped abroad declined 
on the month from 75,749 tons to 40,792 tons. Reduced 
oxpot-ts to Germany, Belgium and Italy wero tho prin-
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cipal cause of the diminished total. The U nited States 
took only 1085 tons, against 5355 tons in 1\fay. Fer ro­
alloys dropped from 10,548 tons to 5740 tons. 1\Jost of 
the main categories of finished mater ial were affected by 
the falling off of demand, the only exceptions being hoops 
and strips, plates and sheets n ot under one-eighth of an 
inch thick, wrought tubes, pipes and fittings, bolts and 
nuts, and manufactures of cast iron . 

The Shrinkage of Production. 

The June record of iron and steel production puts 
inlo figures the shrinkage of output of which everyone was 
aware. Steel ingot output during the month totalled 
651,500 tons, against 809,700 tons in May. P ig iron dropped 
during June to 607,800 tons, a fall of 33,000 tons, the figuro 
comparing \Vith a pre·\~ar advantage of 855,000 tons. 
The total number of furnaces in blast--186- is the 
lowest total since J anuary, 1923. As to figures of steel 
production, it; is well to remember that they are stil l well 
above those of July and August last year, when steol ingot 
tonnage fell to 639,500 and 567,500. The prospects of 
trade recovery in steel business in the autumn are generalJy 
considered quite as good as they were a year ago. 

LANCASHIRE. 

(From our own Corruponden.U.) 

:MA N (.' lll~!:'TF.R. 

General Outlook. 

ALTHOUGH one finds very little business being 
done on the Manchester Exchange this week. there appears 
to be a slightly more cheerful feeling , and a belief that 
perhaps after all we may not ba,·e to wait longer than 
until the late autumn for a change in trade and a less 
depressing outlook. One <·annot find any very definite 
reason for this change in feeling, and, of couxse, it would 
be rash to rely upon it, and to suppose that an improve­
ment was bound to come tlus year . There are many 
difficulties in the way, and one fears that those who take a 
cheerful view are inclined to under-estimate these diffi­
culties; but; no douht if the German " reparations " 
trouble can be settled, the Ruln· industries x·estoretl, 
and some success obtained in the stabilisation of exchanges, 
the elements of an improvement in commerce and in­
dus try will be present. 

Metals. 

I n the copper market prices ha,·e been kept. 
fairly st.eady, and there has been rather more buying 
in this district, apparently under the impression that 
prices for refined copper a re now at the bottom. There 
is, however, still a. good deal of doubt as to whether the 
Americans mean to continue t he policy of restricting 
output; to an extent sufficient to counterbalance the 
falling off in consumption. lf this determination is 
maintained, no doubt the market is n ow safe for buyers, 
e, ·en although t he European demand sh ould remain 
small, as at present. • tock Exchange movements in 
America have suggested lately that a more favourable 
opinion of copper is g rowing there ; but if it be t rue, as 
rumoured, that in future the official monthly statistics 
of stock and production are to be withheld from publica­
tion, one cannot forget that vague unoffi cial reports are 
far more clisconcerting to any market than even unfavour­
able official and reliable statistics. T he suppression of 
information always conveys the idea that t he information 
is bad. In Manchester best selected ingots have been 
sold by merchants at £68 l Os. per ton, and this is ro.thet· 
above the level of last week, al t hough there is n ot mu h 
difference. The fact is that prices here have been a lmost 
unchanged for near ly two months, and this steadines 
naturally engenders a certain confidence. W hat is 
\Van ted by the engineering trade is more m oderate prices 
for manufactured copper and brass tubes. I n tin there 
has been greater strength of late, and the growing d i:;­
position of American consumers to t ake more interest in 
the m arket has had the expected stimulating effect . 
T here has not been much buying on this side ; but this 
would no doubt follow so soon as American demand began. 
to force u p prices ser iously. The only doubt about 
America. is whether or not the tin-plate t rade t here is 
now on the decline; but, in any case, large quantit ies of 
tin will be required for it. The local demand for tin is 
very small, and apparently buyers here are content 
to take just what is necessa ry from week to week, and to 
pay whatever pr ice may h appen to be <·urrent at the 
time. I n lead we have had a fairly steady market here, 
and apparently t he squeeze in ptompt metal is not yet 
over . One would think that it cannot be long befote 
present prices were modified, for Amer ica. is sending 
over lead fairly freely, and as the domestic demand is 
lessening she should soon be shipping large quant ities. 
Spelter remains a very quiet market, but although trade 
is dull one cannot believe that spelter prices are likely 
to fall. Zinc sheets aro certainly cheap enough to cause 
the regulax users of gah ·aniscd iron to think about lhem. 

Pig Iron. 

The market hot·o fot• fow1dry iron remain~ 
• 

, ·ery quiet, but so far thoro has n ot been any decided fall 
in t he prices. Cleveland iron has been on offor hero at 
slightly under l OOs. per ton delivered, but so long as 
it; does not fa ll any more it will not interfere at a ll ser­
iously with the Midland iron in Manchester. Cleveland 
is, however , now a cheaper foundry material than Dorb~·­
shire in Blackburn , P reston, and the moro uortherh· 

• 
parts of the county; and, as a consequence, t he range of 
the 1\Iidland foundry irons is more restricted. It is t his 
and not direct com petition in Manchester which is weaken ­
ing the Midland pig l ron po ition, and is. of course, a 
good reason why consumers here keep off t ho marke t 
in the hope of lower price~. Apparently about 97s. 6d. 
delivered is the usual quotation here for No. 3 Derbysh ire ; 
but it is reported t.h at some sellers ar e cu tting the pr i<·<'· 
T here are cases where tho production has to be turned 
in to cash without delay, and it is probably those cases 
which give rise to reports of lower prices. Business in 
foundt·y iron seems to bo confined to small lots for prompt 
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deh very. One cannot hear that there is yet any improve­
ment in the volume of business in new castings, and it 
is possible that a good deal of work which used to como 
to Manchester and the distr ic t. when Cleveland iron was 
dear, is now going baC'k to the old sources of supply. 
At any rate, foundry business here is the revorse of brisk. 
Scotch pig iron remains practically unchanged, but the 
difference of nearly 15s. between ScotC'h and common 
iron hore keeps down tho consumption of the former. 
Hematite iron is easy, or, at any rate, this is so with the 
E~t. Uoast brands. The West. CoBSt hematites remain 
<·omparatively dear. 

Steel. 

The demand for manufactured steel, with tho 
extoption of sheets, is just as poor as ever. Steel works 
1uo rather inclined to boast of their orders for sheets, 
but, of C'Ourso, we all know that tho enormous capacity 
of our works cannot be occupiod unless a much better 
demand seta in for ship-plates, joists, angles, rails and 
other heavy stuff. Selling agents here are very de­
spondent about tho business in joists and angles, and it. 
i!l difficult to say what sor t of concession would be made 
to secure a big order if such a thing were in the market. 
The nominal prices are unaltorod, but there is no occasion 
to reduce them because this would not help while business 
i!l absent. The nominal price hero for steel joists is 
£9 lOs., but it has been reported that foreign joists have 
boon sold recently at £6 5s. f. o.b. This gives some idea of 
the enormous gap between British and foreign steel, and 
the fact. is omin ous for our export t rade. 

Scrap. 

The demand for steel scrap is rather worse than 
it wa~ last week. Sheffield users of steel-making material 
c·an now buy basic pig iron at 85s., and when they want 
scrap for melt.ing purpo11es they will expect to buy it at 
the same price, and, at any rate, not at any higher pr ice. 
This means that the Lancashire dealer must not pay 
more than 75s. ; and it is said that aomo dealers a. e 
offering only 70s. at a Lancashire station. The weakness 
of foundry iron is affecting tho cost of scrap prices, and 
down to 86s. has been reported for good Iota of foundry 
srrap. Vory few foundries are in the ma.r·ket, and the 
compet.ition for orders grow keener. Wrought scrap 
iH get.ting weaker, and the Lancashire ironworks are not 
nearly so willing to buy as they were. No doubt the 
<·oroparatively high prices in LancBShire for iron are 
restricting sales ; and, of course, forge iron is now nearly 
5H. cheaper than it was a few weeks ago. It is, however, 
not so much cheaper forge pig, but a lack of order11 for 
bar iron which is keeping tho ironworks off the scrap 
market. About 95s. per ton for heavy wrought scrap 
seems now a fair price. 

Manchester Association of Engineers. 

On Thursday, the 17th inat., ll party of about 
Hixty members of the Manchester Association of Engineers, 
including tho president, Mr. Herbert Bates, M.I . Mech. E., 
paid a visit to the carriage and wagon works of the London, 
Midland and Srottish Railway Company at Derby. 
In tho unavoidable absence of Mr. R. W. Reid, the chief 
carriage and wagon superintendent, the visitors were 
conducted round the works by Mr. E. J . H . Lemon, 
divisional carriage and wagon superintendent, and his 
staff. I n the r;hor t period a t tho disposal of the visitors 
it was impoRaible to study in detail the methods of manu. 
factme in vogue in an esto.blil!hmont which is spread 
over such o. large area. and finds employment for about 
5000 hands, but sufficient was seen to enable those in­
terested to learn to what a remarkable extent work of 
this character can be carried out by mass production 
processes. The members wero particularly impressed 
by the methods ad pted in assembling the parts of goods 
wagons and passenger coaches, less than half an hour 
being the average time taken for the erection of a wagon. 
Such celerity can, of course, onJy be achieved by groat 
accuracy in the manufacturing departments coupled with 
the grouping and linking up of the erection operations, 
of which there are ten in the case of wagons. By similar 
methods the building of passenger <·oaches has beon 
expedited t.o an almost incredible speed, the actual build· 
ing time of coach bodies now being as many days e.a it 
formerly required we~kt!. At tho conclusion of the visit. 
tho members wete entertained to loa. 

New Fire-resisting Material. 

ON \Vednesday laHt, the 23rd iru;t. , I was present 
a.t, u. demonstration given at the \\ orks of D. Ande1son and 
Hons, Limited, Trafford Park, with a view to tosting the 
fire -resisting qualities of a now roofing material made by 
this firm . Bitumen, as is well known, is extensively used 
in roofing felts, inaulnting materials, and for other com. 
mercia! and engineering products, but it is infiamma.ble 
a.s well as unstable. 13y being unstable, it is meant that 
bitumen is liable to soften under certain conditions and 
temperature of atmosphere and under very high tempera.· 
l u1·ea it will melt and become liquid. After several years' 
research ~fr. R. 0. Child, Messrs. Anderson's chemist, 
c·laims to have discovered a means of rendering bitumen 
to all intents and purposes non.inftamma.ble and stable, 
und t.lre experiment which wmt carried out on Wednesday 
Ialit. was intended to prove whether or not he has succeeded 
iu his olTor·t~:~ . For tho pu1·pose of tho experiment throe 
ocmtiguou!l buildings had been oroclod, the first boing roofed 
wit h tiles, t.he third with slates, and the centro one with 
the new bitumen roofing felt. The t.wo end buildings woro 
set on lire simultaneously wit.h the object of showing first 
that. the bitumen roof between them would not ignite from 
the outside. Afterwards the building roofed with bitumen 
was ignited from within to demonst,ate that even in direc· t 
contact with the intense flame tho bitumen roof would 
remain intact. The heat in direct C'Ontact. with the roof 
was so high that. even the glass windows in the buildings 
were melted. The demonstration wa<J completely suc­
cessful from both points of view. Pract.ically the whole of 
the woodwork consisting of t.he doors, rafters and roof 
lining was consumed, leaving tho roofing felt intact. More­
over. wa.ter wae poured on tho heated t·oof to ascertain 
whether it would C'rack Ol' bl'eak, o.a is tho case wit.h heuted 
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slates and t.iles when suddenly cooled by water; but the 
cooling had apparently no ill effect on tho roofing folt., 
which was cool enough on the outer side to be touched by 
the hand. The experiments would seem to suggest tho.t 
t.his new material might. be used to advantage for dwelling· 
house roofing purposes, boing cheaper and at least equa lly 
a11 safe as tiles or slates. At present, however, bitumen 
roofing in plastic form is not cons idered by many local 
authorities to comply with their by-laws. 

HARROW ·IN -:E'UilN!!:MH. 

Bematit~ Still Dull. 

There is litt.le life in the hematite pig iron market. 
I t does not differ from other markets in the country in 
that respect, and there is o.lso a similarity as to the future 
which is doubtful. In the words of one maker of iron 
thoy just keep going, and that is about all there is to say. 
There is a small demand, and a 1 inquiries are for moderato 
or small deliveries. There is no tendency on the part 
of buyers to place orders for forward delivery, and every­
thing seems to point to the fact that the price of iron 
to-day is too high to t.empt heavy buying. The costs of 
production remain high, and no one can say when tboy 
will come down. At present tho producer is left little 
or no margin. If customers are going to wait until 
iron comes down in price thon there is going to be an 
unsat.isfactory time for the iron producers. There is 
about the same demand on home account, and there 
aro deliver ies to Scotland and the Midlands which are 
small. During last week there was a dispatch of pig 
iron to Antwerp, but tho quantity was not largo, and it 
must not be taken ns a. sign that continental trade is 
waking up. At present it is very dull and will continue 
to remain so with the rates of exchange as they Are. 

Iron Ore. 

The iron ore trade is just a reflection of the 
iron trade, and in view of the small number of furnaces 
in blast in the district there is no briskness in the ore 
trade whatever. Foreign ore is in small demand, and the 
impot ts are kopt low. 

Steel. 

The steel trade iH quiet. and not sufficient to 
keep all departments going regularly. The rail mills 
at ' Vorkington are engaged off and on, but there are not 
sufficient orders to keep them going regularly. At Barrow 
the rail mills are still working, but the merchant mill 
is stopped ; in fact, it did not work a full week last. week. 
The hoop and small section mills are better circumstanced 
and will be regularly employed. Foundries are moder­
ately situated. There was a small shipment, of rails 
from Barrow to Annalong last week, part of an order 
executed by the Barrow mills. 

SHEFFIELD. 

(From our own Corrtlpondenl.) 

Heavy Steel Trade Stagnant. 

No improvement can be recorded thia week in tiro 
heavy stefll branches in Sheffield, Stocksbridge, Par·kgate, 
Rotherham and Penistono. I ndeed, if anything, condit.iona 
are worse. Business has fallen off until it has reached an 
almost negligible amount, and a large proportion of the 
open·hearth furnaces is now idle. There are no signa of 
any immediate improvement, and buyers of billets appear 
to be without any incentive to come into the market. 
Several North Lincolnshire blest.furnaces have IJeen 
closed down. This slump in tho iron and steel trade does 
not appear to be local in character, for reports to hand 
indicate that. other centres are finding themselves similarly 
placed. With managers and ·buyers entering on thei •· 
holiday season and with Ktocktaking also in progrotls, it 
is very improbable that there will be any change for the 
better until the beginning of a.ut.umn at the earliest.. 
Prevailing conditions a.t·e of a most unsettling character 
as re~arch prices. In llome quarters buyer·s are inclined 
to believe that there will be further reductio111:1, but the 
makers, on the other hand, only have to point to I he un­
productive nature of la!it year's busines~r-viewing it 
generally, that is to 11ay- t.o Hhow that at present figures 
they are bar·ely covering their working expenses. Un£or· 
tunately, fresh labour trouble iH three.tening in the iron 
and steel trade in the Rotherham and St.ocksbridge areas. 
Eight trade unions a•e concerned in a demand by Kerni· 
skilled workmen for a wage increase, and unless the d il!pute 
is settled by the end of next weel< drastic action is 
threatened. 

Lighter Steel Sections. 

There is a very active demand for moto1· car ~Jlcel. 
and this is one of the busiest dep11rtments in the city. The 
steady increase in the requirements of the motor trade are 
bringing more and more orders for steel pat ts to Sheffield, 
and the city is turning out a product of a very efficient 
quality. Many firm!! are able to rely on 1egular periodic 
orders, llnd at present thoro aro many extra orders arriving 
which are keeping 1-ho works pret.ty well up t.o thoi1· full 
output. More orders ar-o to hand for saws and file11 for 
Russia, and these goods aro also meot.ing with a. hriRk 
demand from other oversea countries and from Lhe homo 
marketK. Tools are in slightly greater request, ancl thoro 
ia a br:ghter outlook for agl'icullural, mining and quarry­
ing machinery and parts. Tho shipyards aro also a<~kin~ 
for deliveries of bigger supplies. 

Cutlery and Plate. 

The cutlery and plate branches conLinue t.o main­
tain the improvement noted last. week. Moat of the works 
can show more favourable order books, particularly those 
producing the cheaper classes of goods. These goods are 
being sent away in very large consignments, but t.he profits 
a1·e on the light side, quotations generally being cut to o. 
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very fine point. on account of the keenne'ls of competition. 
Those fume which refuse to make anything but. goods of 
the highest qualit.y have boon having a lean time for many 
months, but thoy are now able to report that. conditions 
are improving, less difficulty boing met with in securing 
orders. 1' he Dominions are proving good cust.omerH, 
pal·ticularly Australia., which is placing substantial buainesH 
in Sheffield. A visit to the city has been paid this week by 
Mr. F. \V. Field, Senior Trade Commissioner for Canada, 
who came to have a chat with manufacturers and traders 
and to give them the benefit of his advice and experienc-e. 
Mr. Field states that, although trade with Sheffield ho.s 
been rather quiet of Jato, a. ~light improvement. appears 
to ha.ve set in. Jt is hoped that this revival will bo assisted 
by an encouraging harvest. Cane.de.'s chief requiromentH 
to-day are capital to develop the natural resources and 
population for agricultural production. Mr. Field furt.her 
points out that edge tools o.nd cutlery to the value of about. 
.£1,200,000 a.ro produced annually in Canada. Tho cut.lery 
goods are chiofly razors and blades and these, as woll as 
knives, are made from Sheffield steel. Sheffield manu­
facturers will bo particular·ly interested in his statement 
that recently t,hero was a large holding in stock in Co.nndo. 
of Sheffield cutlery. 

Coal Under Sheffield to be Worked. 

In my roforen<·e laKt week to the application h) 
the Nunnery (;oilier y Company, of Sheffield, for powo• to 
work minerals under tho Mines (Working Faci lities and 
Support) Act, 1923, I ment.ioned that the Court. had 
agreed to sanction tho worl<ing of the coal under Sheffield, 
but that it was cons:dor·ing one or two other points. 'Those 
points have now been settled, and a summary of the Cour·t 's 
order as to the method of working tho minerals is ali 
follows :- That a proportion only of the coal should be 
extracted and the remainder left in to form permanent 
pillars for supporting tho surface ; that the consideration 
to ho paid by the applic-ants should be £150 per acre for 
the Silkstone seam and £ 0 for the Parkgato seam, any 
difference arising to be referred to tho Commission ; that 
the term during whirh t.he C'oal may be worked should 
expire on October J st, 1941 ; that the applicants Hhould 
work the coal in a proper and workmanlike manner. The 
Order also contains clauses to guard the interests of the 
property owners and tho public. It is estimated that it 
will now be possible to raise 3,000,000 tons of coal which 
otherwise would not bo got. As the application is tho 
first of its kind the decision will bo noted with great interest 
by mining engineers and colliery proprietors. 

Reservoir and Water Schemes. 

Leeds is conside1·ing proposals to construct two 
new reservoirs in the Laver Valley. Authorisation for 
these works was given some years ago, but up to now 
nothing definite has been d one in tho clirect.ion of getting 
on with them. Leighton Reservoir, which, it is expected, 
will be ready for filling in the winter of 1925, was Lo be 
the first of a chain of four reservoirs in the Ure Valley, 
and some 6 miles south-east of Leighton are tho si tos of 
tho proposed now reservoirs at Carleamoor and Lavorton. 
An altemative site at Colsterdale--adopted twenty-three 
years ago-has not been abandoned, but the order of con­
struction of the two works is going to be transposed. Leeds 
Water Committee's chairman states that t.hey aro going 
lo take first the one that. gives the bigger yield, as by so 
doing he believes they will get a chenpel 1 oservoir per 
million gallons cont.ained. The proposed new Colst.erdale 
Reservoir is designed for a daily yield of 3 ~ million gallons, 
while tho Ca.rlsmoor or La.vet Reservoirs are designed for 
a yield of 5! million go.llons. A proposal is now being 
considered for covering three Bradford service reservoirs 
in order to prevent detet ioration and contamination of the 
water after fiJtration. Nineteen tenders have been receh·ed 
for the work. 'l'he estimated cost is £ 10,000, and the 
tenders range from £7220 to £13,812. The Bradford 
Water Committee hae chosen the tender of J ohn Dickinson 
and Co., of Bolton (£11,886), for the erection of a pressure 
filter house at Thornton. ~ till another water scheme in 
the West Riding concerns Wath Urban Council, which 
has asked the Ministry of Health for aanct.ion to borrow 
£10,227 for the installation of new plant at tho waterworks 
and othel· developments of the undertaking. Duplicate 
machinery is needed, o.~ under present conditions half tl.e 
district would be without any supply in the event of a 
serious breakdown. The Htorage accommodation is elso 
inadequate. 

Sewage Disposal Works. 

Wath Council is furlhet· ll!iking for pe1·mibsion to 
spend £8490 on sewerage and sewage d isposal. 'vo., sop 
Urban Council has received the necessary sanction for a. 
loan of £12,346 for works of sewage disposal, and 1\fosRrK. 
Vallance and Westwick, of Mansfield, have been appoinled 
t he engineers for the scheme. 

• 

NORTH OF ENGLAND. 

(From our own Oorrupondutl.) 

The Trade Position. 

TJ.U.: trade position generally in the North of 
England is very djl!couraging. A wave of depreAsion 
seems to have como ovor o.lmost every branch of industry, 
and particularly is this tho case in t.he iron and steel 
trades. These industries are passing through a. very 
trying period, and no improvement can be looked for 
yet awhile as tho holiday season is upon us. The out­
look, however, is not entirely hopeless. After all, the 
London Conference, it is to be hoped, is about to be 
crowned with success, and the conclusion of a final settle­
ment with Germany cannot fail to be immediately hene­
ficial to the iron and stool trades, even though Cormany 
hereafter may prove to be a formidable competitor. 
Even in that aspect. wo can hardly be worse situated than 
at present, for the export t.ra.de has fallen away con­
siderably, and the condition of intomational trnde could 
hardly be worse . 
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Cleveland Iron Trade. 

Extreme quietness continues to characterise 
the Cleveland pig iron trade. This condition is not 
u~~asual l;\t this period of the year, and producers 1ecog­
rusmg this fact do not look for e. return of activity until 
towards the end of noxt month, when consumers should 
begin to make provision for autumn requirements. At 
present home sales aro on e. very limited scale, and the 
11tate of the foreign exchange!l continues to hold up over­
seas trade. Continental competi tion is keen, and is felt 
n:'~st as reg';'rds semi-finished material, substantial quan­
tahes of wh1ch have been bought abroad for ·use in this 
district . For~ign producers are also underselling Cleve­
land makers m markets at a distance. Notwithstanding 
the unsatisfactory conditions, howevo ·, Cleveland makers 
are loath to make concessions. No. 3 G.M:.B. Cleveland 
pig iron is quoted at 7s. 6d. per ton for export, and 
87s. per ton for home delivery. No. 1 foundry iron is 
so scarce that it is kept at 92s. per ton, and No. 4 foundry 
and No. 4 forge are st.ill 86s. and 5s. per ton respectively. 

Hematite Pig Iron. 

The projected stoppage of two hematite furnaces 
in th_is district has not yet taken place, and consequently 
thoro are at the moment 16 blast-furnaces producing 
East Coast hematito. It is more than enough to meet 
tho needs of the market, and stocks are increasing even 
though makers aro now accepting 94s. 6d. per ton for 
mixed numbers and 95s. per ton for No. l. 

lronmaking Materials. 

There is no movement in the foreign o1·e 
trade. Sellers still base their quotations on 23s. per ton 
c.i.f. Tees for host Rubio ore, though recent sales ar..l 
understood to have been transacted at less, and it is 
difficult to discover on what terms contracts might be 
arranged. ellers of good Durham furnace coke still 
quote 27s. per ton delivered at the works, but buyers 
are not dispo ed to pay so much. 

Manufactured Iron and Steel. 

There is no material chango in the position of 
tho manufactured iron and steel trade. The demand 
for galvarused corrugated sheets is unabated. Japan, 

outh America, South Africa, and Australia a re as keon 
as ever to purchase sheets, but makers are so fully booked 
that they cannot entor into further contracts for delivery 
much before the end of the year . There is a moderato 
demand for shipbuilding material, but generally local 
output is down 20 per cent. Manufacturers of most 
othet· descriptions of material are short of work. Prices 
still remain unchanged nominally. but can in many 
instances be shaded. 

The Coal Trade. 

The Northern coal trade is passing through a 
very an.xious time, and there is, unfortunately, nothing 
in the outlook to warrant hopes of an early recovery. 
All producers are badly in need of t rade. There is a large 
number of mines idle for lack of trade throughout North­
umberland and Durham, while numerous others are only 
working two to three days per week. In many instances 
this week notices have been given to workmen to ter­
minate their engagements. There is always the hope, 
however, that business will turn up to obviate the notices 
taking effect. AJl the same, the depression is severe 
and without any encouraging symptoms at the moment. 
R ecent prices are quoted as producers are unwilling to 
make further concessions, and so when cwrent figures 
fail to secure trade there is no alternative but to lay pits 
idle. The demand from the Continent has fallen to a 
very low ebb, as a result largely of the fact that German 
coal is being offered e.t ls. to 1s. 6d. per ton less than 
some local qualities. The Northumberland steam coal 
market is irregular, bost qualities being moderately 
booked and stemmed for the next week or so, but all other 
grades of steams, including unscreened and Blyth and 
Tyne smalls, are freely offered at recent minimum prices. 
This i usually the s leekest period of the year for gas coals, 
and consequently the demand is dull. All Du ham grades 
are plentifully offered at late values, and all the pits a1e 
in need of urgent trade. Coking coal is also stationary, 
nnd ,-alues quoted are difficult to obtain for any grade or 
date of shipment. There is a fair trade for gas coke, but 
other makes are quiet and supplies a re ample to meet all 
req ul romen ts. 

SCOTLAND. 

(From our own Corrupondt.nt.) 

The Annual Holidays. 

Tur: annual holidays are now being observed. 
In busy times the summer vacatio_n comes es a welcome 
regpite, but in view of the state of business at present a 
feeling of relief is much more prevalent this year. Officially 
speaking, the holidays end on Monday, the 28th inst., but 
in many cases the vacation will be extended. 

Past and Future. 

The p&bt t~ix months ha,·o been a comparatively 
du1mal pJ r:od in somo industries. Buyers have only been 
able to purcha e on very restricted lines owing to the 
unstable condition of markets, due in a measure to labour 
unrest. The many demands for higher wages and threaten· 
ings of strikes produced a feeling of uncertainty that bas 
been difficult to dissipate. Costs of production have been 
maintained at a high level partly from the same reason, 
while guarantees of delivery have been a lmost impossible. 
For some weeks. however, a slightly better feeling has pre· 
vailed, and it is hoped that more general activity will be 
noticeable soon after the holidays. The position at tho 
shipbuilding yards is improving, and the local steel and 
ironworks are hopeful of reaping a substantial amount of 
busineas in the autumn. The difficulty in reconciling 
makers' and buyf'r8' idea.'! of pr ices ha!; not been overcome 
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yet, and offerings o£ cheap continental materials have 
not been a helprul factor in this respecL. The inactivity 
of foreign. matkets has been severely felt, o.nd conse­
quently it is somewhat gratifying to noto some movement 
in this direction. Tho outlook cannot be regarded as pro­
mising, but there is a. hopeful feeling that the early autumn 
\Vill witness a considerable i11creaso in trade all round. 

Steel and Iron. 

Tho majorit.y of the steel works have a fair number 
of old contracts on their books, but specificatio011 to replace 
them have been extremely slow to materialise. Ship­
builders and others have been utilising cheaper continental 
material wherever possible. Stool plates and sections have 
a neglected appeo.rance compared with former times, and 
only in the light sheet department is activity of a sub­
stantial character to bo met with. L ight sheets have been 
extensively bought on foreign account and also for 
Dominion consumers, and business has been done over 
the last three months of the year. Galva.nised descriptions 
are particularly busy and an even firmer price than 
£ 18 lOs. per ton for 24 B .G. has been done. Bar iron 
makers are not particularly well placed and have not much 
business on hand over the holidays. The re-rolled steel 
department of this industry is similarly placed. The pig 
iron market has been without feature. The demand for 
hematite and foundry iron has been decidedly poor and 
a weak tone has been prevalent. 

Coal. 

No improvement was noticeable in the coal 
market and comparatively idle conditions continued right 
up to the holidays. West of Scot.land fuels were on offer 
at low prices, with the exception of splints, which main­
tained a degree of fitmness O\ving to shipments falling due. 
Inquiries were few in number and small in bulk, while 
forward negotiations were still absent. Collieries in th ' 
Lothians and Fifeshire are hard hit by the scarcity of 
foreign orders, and in the latter district idle time is much 
more prevalent. Aggregate shipments amounted to 
256,204 tons, against 295,409 tons in the preceding week 
and 161,503 tons in the same week last year. The home 
market has been correspondingly idle. UsuaJly just 
before the holidays there is at least a mild rush for fuel, 
but nothing of this nature was experienced this year. 
Home consumers are working off stocks before purchasing 
more. 

WALES AND ADJOINING COUNTIES. 

(From our oum Corrupondt.nt.) 

Coal Trade Outlook. 

THE position has not altered to any appreciable 
extent so far as the steam coal trade is concerned, except 
that at the moment of writing the tonnage situation is 
better. Whether or not it will remain so is uncertain. 
There should, of course, be rather more loading pressure 
during the next week or so, in view of the holidays during 
the fust week of August, when production will be curtailed 
by about half. It is for this reason that collieries are not 
selling ahead at the prices which many of them are dis­
posed to accept for prompt loading, as the market for 
immediate supplies is full of irregularity. The conditions 
have undoubtedly been almost as bad as they could 
possibly be owing to the paucity of inquiry and the lack 
of ready tonnage. Last week there were far more empty 
loading berths than there were steamers waiting for their 
turn, and the consequence was that collieries were plnced 
in difficulties for wajZons and were compelled to make con­
cessions in prices which in many instances were below the 
cost of production. This week the tonnage to hand is 
better, and for once in a way there are more steamers 
waiting for ber ths than there are ber ths available, but 
whether this situat ion will be reversed before the ond of 
the week it is difficult to say. The inquiry from ab1·oad 
is still very limited and the conditions are altogether dull, 
but there are indirations of an improved demand, though 
they are slight. 

Miners and Unemployment. 

Work in the coalfield has been very inegular, 
and at quite a number of collieries t.he men have not worked 
more than about three days a week of late. The outlook 
for many of the miners is far from bright, as last " 'eek­
end notices were served upon them to terminate their 
employment in fourteen days' time. This is the case at the 
International Pits at Blaengarw, which affects about 
1200 workmen, while several hundred men in the Aber­
kenfig district are similarly affected. At Abercynon about 
three thousand men have received notices to terminate 
their contracts, these men being employed at pits belong­
ing to Messrs. Guest, Keen and Nett.lefold. All these 
notices have been served purely on account of the slack­
ness of trade; but there is further trouble looming, as there 
is a. strike in the Rhondda area threatened on Saturday 
next, which, if it materialises, will mean that about 40,000 
miners will be rendered idle. The trouble is the result of 
the campaign against the non-unionist. The notices were 
recently tendered, and at a. meeting held on Monday it 
was decided that the notices should take effect and the 
whole district should become idle unless the whole of the 
lodges were able to show 100 per cent. membership. I n 
the meantime a campaign against the defaulters is being 
waged throughout this week, and upon its success depends 
whether there will be work or not after Saturday. 

Iron and Steel Trade. 
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Siemens fumo.ces, together with the sheet mills, are being 
operated, but the blast-furnaces have been damped do'vn 
and the steel works closed. Altogether about 1600 men 
are affected by the stoppage. 

Wages in Ship Repairing Industry. 

R oferonce has been mado to the negotiation~:> which 
have been proceeding for some time regarding the demands 
of workmen in the ship ropa.ring industry for increased 
wages. 'fhe boilermakers lHwe now accepted the advance 
offered of 2s. 6d. per week on time rates as from July 16th 
and a further increase of a like amount to operate ns from 
October l at. This increase is the same as that offered to 
the skilled and semi-skilled allied trades. The fitters have, 
however, refused the employers' offer. 

Trimmers, and Tippers' Hours of Work. 

R epresentatives of the employers concerned in 
the shipment of coal at South 'Vales ports met the repre· 
sentatives of the workmen during the latter part of last 
week to discuas the question of arranging for the provision 
of additional working hours to meet the needs of trade as 
they arise. No decision was come to except that further 
information should be prepared by the employers in suppor t 
of their arguments for extended working hours and passed 
on to the workmen's side, after which there will be a further 
conference to discuss the position. 

Current Business. 

There has been a paucity of orders for prompt 
hipment and the market has been extremely uneven. 

Best Admiralty large have continued to be the relatively 
steadiest section on the basis of 28s. to 28s. 6d., but other 
grades have been very plentiful and easy. Steam small 
coals have been a glut on the market, and the supplies 
of these a.lono have been sufficient to interfere with the 
regular working of some collieries. Patent fuel and coke 
have shown no change, while in the anthracite section 
some of tho sized qualities have been firm and scarce, 
but otherwise the market has presented no feature. 

LAUNOBBS AND TRIAL TRIPS. 

TuLLocuuoon, collier; built by Blythe Shipbuilding and Dry 
Dock Company, to tho order of Walter Runciman and Co., 
Limited ; dimensions, 330ft. by 43ft. by 27ft.; to carry 4050 
tons. Engines, triple-expansion, 23lin., 38in., 64in.; constructed 
by North-EMtorn Marino Engineering Compony; launch, 
July 3rd. 

CEDABBANK, motor ship; built by Harland and Wolff, to tho 
order of the Bonk Line, Lunited ; dimensions, 434it. by 63ft. 9in. 
by 3ift.; ~ss t.onnoge 5200. Engines, two sets of six-cylinder 
Diesel engmes ; construc-ted by the builders ; launch, Monday, 
JuJy 7th. 

BRITANNIA IV., motor passenger boat; built by John I. 
Thornycroft and Co., Limited, SouLhnmpton, to the order of tho 
Britannia Boat Company, of Southend on-Sea ; dimensions, 
109f~. by 26ft. and 2ft. Gin. draught; to carry up to 5~0 passengers. 
Engmes, two sets of 75 broke horse-power siX-cyhndor paraffin 
engines; constructed by the builders; launch, recently. 

1\fARUD\' , motor ship; built by Workman, Clark and Co., 
Limited ; to the order of Straits Steamship Company, Singa­
pore; dimensions, 275ft. by 41ft. Gin. by 20ft. 610.; to carry 
350 po.sson~ers. Engines, six-cylinder, four-stroke, sin$le-acting 
Diesel engmo; constructed by Burmeister and Wom; trial 
trip, Tuesday, July 8th. 

SILVERLAROu, single-screw motor ship ; built by Swan, 
Hunter and Wighom Richardson, Limited, Wallsend, to the 
order of tho Mount Steamship Company, Limited, of London; 
dimensions, 400ft., 55ft. 3in. and 28ft. Sin.; to carry 8400 tons 
deadweight. Engines, six-cylinder reversible two-cycle single­
acting and port scavenging Neptune oil engines, 2200 horse­
power; const ructed by the builders; launch, JuJy 15th. 

lsFORllATION BuREAUX AND P£ClAL LJ BRAJUJ::s.-A Con-
ference will be held at High Leigh, Hoddesdon, Hert-1., during 
the week-end, September 5th-8th, at which the functions, 
Cut ure developments, and tho mot hods and equipment of 
intelligence burcau1c, and on their relations with other institu­
tions, including nntional and public libra. ies, will be discussed. 
It id hoped to obtain representatives of such va. ied fields of 
activity as Government and municipal departments, technical 
and research institutions, industrial concerns, financiol houses, 
insurance offices, newspapers, and civic and social organisations, 
all of w. ich have a common interest in the collection, treatment 
and dissemination of facta and information relevant to their 
par.icuJar activities. Further information may be obtained 
from l\£r. A. F. Ridley, Athen'l!um Chamb~rs. 7 J, Temple-row, 
Birmingham. 

BBlTISB ENOINEEJUNG STANDARDS AssociATlON.-A British 
standard glossary of terms used in electrical engineering is now 
n_ear_ing ~ompletion and will !>a _issued shortly by tho BritisJ1 
E!lgmeermg Standar~s. Assoc1ot1~n. A portion of it dealing 
With terms and dofiru~1ons used m connection with telegraphs 
and telephones has JUSt appeared. The definit ions in thi3 
secti_on have been ~awn up in co-operation with the American 
lnst1tute of Elect~acal Engmeers and the American Engineering 
Standards Comm1tt~s, thus ensuring lmiformity in nomen­
clat~ as !or as posstble omong tclogroph and telephone engi­
neers m th1s country and in Americn. The list contains defini­
tion:' of about_ ~30 terms, which oro grouped into eight aub­
~ectlons to .f~cihta.to 1-eferonco. An olphabatical index is also 
mcludod, giVmg full cross reforences. The only other section 
of the polo sary already published deals with t~rms ond dl'fini­
tions used in wirdess communic-ation. 

THE 'FA.RADAY Socu;TY.- At. the anuual gencruJ mootiug held 
on JuJy 7th, Professor F. G. Donnan, F.R.S., was elected to 
succeed Sir Robert Robertson as president. Tho annual report 
;ecords considerable nctivity during tho past year. Eleven moet­
mgs were held, ~nd of them four wore general discussions, which 

The conditions in the iron and steel trade in this hnvo become o. feature_ of the work of t~o Society. The subjects 
d " t · 1 f . were os follows ·-(1) " Alloys Reststant t.o Corrosion." 

as r1ct eave room ?r. rmprovement. In the early par;t 1 (~~ :> " The Ph) sic~l Chemistry of tho Photogra hie Process; .. 
of last week the posat10n at the Ebbw Vale Company s (w.) " The Electronic Theorv of Yalency." cfv.) .. Electrode 
works ~~ that a stoppage was threatened on account of Reactions and Equilibria." Tho value ofth~ sales of the Society's 
non-un10rust trouble. ~ater in tho week the strike of •· '!!~~lions" and reprints amounted to nearly £900, a. figure 
between 300 and 400 skilled men was called off, but that whtch 18 m ox~ss of ~be amount received for subscriptions. 
fact h as not averted the suspension of work. When the The membcrah1p of thiS very active Society is only 432, and 
men presented themselves fot· wot·k on Thursday morning consequently an appe':"l for a large_r membership is mado in the 
of last week they wero informed that there was none for ~m~aJ drefrort. PartacuJars relat~ to the Society may b3 
them owing to the shortage of ordOJ"Il. The Top Mills and G.r!.~f~u~~8~~t~eL:~~~.8~C~ 1i~or, )lr. F. R. Spi"N, 00, 
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Current Prices for Metals and Fuels. 

IRON ORE. 
N.W. COAST-

Native .. 
(1) Spanish .. 
(1) N. African 

• • 

• • 

• • 

• • • • 

• • 

• • • • • • 

• • 

• • 
.. 

17t6 to 24/-
23/-
23/-

N.E. CoA.ST-

Native . . . . 
Foreign (c.i.£.) 

• ~ • • • • • 0 • 0 • • 

0 0 • • • • • • • • • # 

PIG IRON. 

(I ) ScoTLAND­

Hematite .. . . 
No. 1 F oundry 
No. 3 Foundry 

N.E . COAST-

• • 

•• 

• • 

• • 

Hematite Mixed Nos. . . 
No. 1 . . . . . . 

Cleveland-
No. 1 •. 

Silicious Iron .. 
No. 3 G.M.B ... 
No.4 F oundry 
No. 4 F orge .. 
Mottled . . . . 

• • 

• • 

• • 

• • 

. . 
• • 

• • 

. . 

White • 0 • • • 0 • • 

:MIDLANDS­

(3 ) Stafls.-
All·mine (Cold Blast) .. 
North Staffs. Forge .. 

,. ,. F oundry .. 

H ome. 

£ I. d . 

5 0 0 .. 
5 0 0 .. 
• 15 0 .. 

4 1"\ 6 .. 
• 1;) 6 .. 

4 12 0 . . 
• 12 0 •. 
• 7 0 .. 
4 6 0 .. 
4 5 0 .. 

• • 
. . 
• • 

. . 
• • 

. . 

. . 
• • 

• • 

. . 
• • • • 

9 2 6 .. 
4 5 0 .. 
4 10 0 .. • • 

(3 ) Northampton­
Foundry No. 3 

,. F orge 
• • 

• • 

. . 4 6 0 to l 
4 0 0 .. • • 

6 0 
• • 

(3) DerbyshirP­
No. 3 Foundry 
Forge 

(3) Lincolnshire­
No. 3 F oundry 
No.4 Forge .. 
Buic . . . . 

(4) N.W. COAST-

• • 

. . 

•• 

• • 

• • 

N. Lanes. and Cum.-

Hematite Mixed Nos. 

• • 

. . 

• • 

• • 

• • 

4 9 0 to 4 10 0 
4 4 0 to 4 G 0 

4 12 0 .. 
4 13 0 .. 

. . 

. . 
4 5 0 to 4 10 0 

I 5 10 0 (a ) .. 
.. l 5 15 o (b) • • 

23/-

Export. 

£ • . d . 

.. 14 6 
• 15 6 

• 12 0 
• 12 0 
.. 7 6 

4 6 0 
4 5 0 

-

- - -- - ~-----

MANUFACTURED IRON. 

SOOTLA.ND-

Crown Bars .. 
Beet •• 

N.E COA.ST­

Commoo Bare 

LANes -

•• 

• • 

• • 

• • 

Crown Ban . . . . 
Second Quality Bars 
H oopa . . . . . . 

S. Yonxs.-

Crown Bars .. 
Beat ,. 
H oops 

MroLA.NDs-

• • 

• • 0 • 

• • 

• • 

Crown Bars . . . . 

H orne. 
£ • . d . 

.. 12 10 0 .. 
• • - • • 

.. 12 10 0 .. 

.. 13 0 0 .. 

.. 12 0 0 .. 

.. 15 0 0 .. 

. . 13 10 0 .. 

. . 14 0 0 .. 

. . 15 0 0 .. 

. . 13 0 0 .. 
1\farked Bars (StatJs.) . . 15 0 0 .. 
Nut and Bolt Bars .. 12 0 0 .. 

• • 

• • 

• • 

. . 
• • 

• • 

•• 

• • 

• • 
. . 
. . 

Gas Tube Strip • • .. 13 5 0 to 13 7 6 

Export. 
£ s. d . 

u 15 0 

----------------
STEEL. 

(6) H ome. 
£ • . d . 

(5 ) ScoTLAND­

Boiler Plates .. •• .. 13 10 0 .. 
Ship Plato., f in. and up 
Seotiona . . . . . . . . 
Steel Sheets, a/18in. t o lin. 
Sheets (Gal. Cor. 24 B.G.) 

10 5 0 .. 
10 0 0 .. 
12 10 0 .. 

. . 

• • 

• • 

·~ 

• • 

• • 

(7 ) Export. 
£ s. d . 

18 10 0 

STEEL ( contint~ed). 
N.E. CoAST-

Ship Plates 
Angles . . 
Boiler Plates .. 

• • 
. . 

Joists .. . . 

• • 

• • 

• • 

• • 

• • 

.. 
• • 

Home. 
£ 8. d. £ 8. d . 

.. 10 5 0 .. 

. . 10 0 0 .. 

. . 13 10 0 .. 

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

.. 13 0 0 .. 

• • 

• • 

. . 

. . 

Export. 
£ s. d . 

-

H eavy Rails .. 
Fish-plates 
Channels • • . . . . 10 5 0 .. • • £9 to £9 5 

Hard Billets .. 
Soft Billets 

N.W. C OAST-

BABROW-

. . 

H eavy Rails .. 
Light ., 
Billets •. 

!If AN CHESTER­

Bars (Round ) 

. . 
• • 

.. (others) .. 
H oopa (Best) .. 

.. (Soft Steel) 
Plates . . . . 

.. 
• • 

• • 

. . 
• • 

. . 
• • 

. . 

. . 10 5 0 .• 
9 0 0 .. • • 

• • 9 5 Ot .. 

• • 

• • 

. . 
• • 

9 10 0 to 10 0 Ot 
8 10 0 to 12 0 Ot 

.. 10 5 0 to 10 15 0 
2 6 . . 10 0 

. . 15 5 

.. 13 15 

. . 10 0 

0 to 10 
0 .. 
0 .. 

• • 

0 to 10 5 0 .. (Lanes. Boiler) .. 13 10 0 0 • 0 • 

S HEUU:LD-

Siemeos Acid Billets 
Bessemer Billets .. 
Hard Baaic . . . . 
Iotermed.iate Basic 

.. 12 10 0 • • 

.. 13 0 0 .. • • 

. . 10 0 0 to 10 
9 10 0 t o 10 •• 

Soft Basic . . . . •• 8 5 0 to 8 

5 0 
0 0 

10 0 
0 0 

0 
Hoops . . . . 
Soft Wire R ods 

• • .. 12 10 0 to 13 
. . .. 11 0 0 to 11 10 

~ltDLA.NDS-

Small R olled Bars . . 10 0 0 to 10 10 0 
15 0 
0 0 

Billets and Sheet·bars . . 7 12 
Sheets (20 W.G.) . . . . 11 10 
Galv. Sheets, r.o.b. L'pool 18 5 
Angles . . . . . . . . 9 15 
Joists . . . . . . . . 9 15 
Tees . . . . . . . . 10 15 
Bridge and Tank Plates 10 10 
Boiler Plates . . . . . . 14 0 

6 to 7 
0 to 12 
0 .. 
0 to 10 0 0 
0 to 10 0 
0 to 11 0 
0 . . . . 
0 . . . . 

0 
0 

NON-FERROUS METAI.S. 
SWANSEA-

15 0 0 
13 10 0 

-

Tin-plates, I .e., 20 by 14 .. 
Block Tin (cash) . . . . . . 

.. (three months) .. 

• 0 0 0 

• • • 0 

• • • • 

.. 22J7i to 22/lOl 
245 10 0 
245 10 0 

• • 

• • 

Copper ( caah) • . . • . . 
,. (three months) .. 

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

Spelter (cash) . . . . . . 
.. (three months) .. 

1\I.ANOJlESTER-

Copper, Best Selected Ingots 
,. Electrolytic . . . . 
,. Strong Sheets . . . . 
,. Tubes (Basis price) 

Br888 Tubes (B88iB price) .. 
,. Condenser 

Lead, English 
. .. Foreign 

. . . . 

. . . . 

. . . . 
• • • • 

• • • • 
. . . . 
. . . . 
• • • 0 

. . . . 
• • • 0 

0 • • • 

• • • • 

• • • • 

0 • • • 

0 0 • • 

FERRO ALLOYS. 
(AU pricu now nominal.) 

• • 

. . 
• • 

• • 

• • 

• • 

. . 

• • 

62 7 6 
63 7 6 
32 17 6 
31 5 0 
32 5 0 
31 15 0 

68 0 0 
68 10 0 
92 0 0 

0 1 1 
llf 

2 
34 15 0 
3.l 15 0 

0 0 
0 1 

Tungsten Metal Powder . . . . . . 1/8i per lb. 
Ferro Tungsten . . . . . . . . . . 1/4id. per lb. 

Ferro Chrome, 4 p.c. to 6 p.c. carbon 
,. 6 p.c. to 8 p.c. ,. 
,. 8 p.c. to 10 p.c. ,. 
, Specially Refined .. 
.. Max. 2 p.c. carbon . . . . 
, ,. 1 p.o. u .. 

, , .. 0 . 7 5 p.c. carbon 
.. ., carbon free .. 

Metallio Chromium . . . . . . 
Ferro Manganese (per too) • • 

., Silicon, 45 p.c. to 50 p.c. 

.. .. 75 p.c. • • • • 

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

Nickel (per ton) . . . . . . 
Cobalt . . . . . . . . . . 
Aluminium (per ton) . . 

. . 
• • 

• • 

. . 
• • 

• • 

• • 

. . 

• • 

. . 

• • 

• • 

• • 

• • 

Per Ton. Per Unit . 
£24 0 0 10/ ti 
£23 10 0 8/-
£23 0 0 8/-

£42 10 0 
£51 0 0 
£68 0 0 

1/5 per lb. 
4 /2 per lb. 

£17 for h ome, 

16/-
17/6 
20/-

£1 7 for export 
£12 0 Oscale5/- per 

unit 
£18 10 Osoale6f- per 

unit 
19/3perlb. 
8/3 per lb. 
1/3 per lb . 
£135 
10/6 per lb. 
£120 t o £130 

FUELS. 
SCOTLAND. 

LA.N A.RKSRIB.E-

(C.o.b. Glasgow)-Steam 
.. .. .. .. .. .. 

Ell .. 
Splint 
Trebles 

• • 

•• 

.. 
•• 

.. .. 
Doubles .. 
Singles 

AYRSBilUt-

(f.o.b. P orts)-Steam .. 
.. .. Splint .. 
.. .. Trebles . . 

FUESUIRE--

(C.o. b. Metbil or Burnt· 
island}-Steam .. 

Screened Navigation 
Trebles . • • . . . 
Doubles .. • • • • 

. . 
•• 

. . 

Singles . . . . . . . . 
LOTBIA.NS-

. . 
• • 

• • 

• • 

. . 
• • 

. . 

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

. . 
• • 

Doubles 
Singles 

• • • • • • • • 

• • • • • • 0 • 

. . . . 
• • • • 

. . 
• • • • 

• • 

• • . . 

• • • 0 

• 0 • • 

• • • • 

•• . . 
• • . . 
. . • • 

• • • • 

• • 

• • . . 
. . • • 

• • . . 
• • • • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

. . 
• • 

. . 

. . 

.. 
• • 

•• 

• • 

• • 

Export. 
17/3 
18/6 

20/- to 2J /-
19/-
18 /-
17/-

17/ 3 
20/-
19/ 

15/- to 19.'9 
25 j6 

21/-
18/9 
17/6 

17/ 6 
16, 6 
20/-
18 /9 
17 f ti 

ENGLAND. 
(8 ) N.W. CoAST-

Stearns .. 
H ousehold 
Coke . . . . 

• • 

. . 

. . 
NonTRVXBBRLAND-­

Best Steams .. 
Second Steams 
Steam Smalls .. 
Uoscreeped 
H ousehold 

D trRIIAH -

Best Gaa 
Second • • 

H ousehold 
Foundry Coke 

SHEFJ'Il!:LD-

• • 

• • 

• • 

. . . . . . 
• • . . 
.. • • • • 

. . • • 

. . . . . . 
• • . . 
• • • • 

. . • • • • 

• • 

• • 

• • • • 

• • • • . . 

•• 

• • 

Beat Hand·picked Branch .. 
Barnsley Best Silkstooe 
Derbyshire Best Brights 

.. ,. H ouse • • 

,. .. Large Nuts 
.. ,. Small .. 

Yorkshire Hards . . . . . . 
Derbyshire ,. . . . . . . 
Rough Slacks . . . . . . 
Nutty ,. . . . . . . . . 
Smalls . . . . . . . . . . 
Blast·furoace Coke (Inland)* 

., ,. (Export) 

. . • • . . 
• • . . • • 

•• • • 

• • . . 
• • • • • • 
• • . . .. 
• • •• . . 
. . • • 

• • . . 
. . •• • • 

• • • • • • 

. . . . •• 

I nland. 

30 /-
45/- to 58/4 

33/-

19/6 to 20/ .. 
1816 to 19/-
10/6 to 11 /6 
16/- to 17/-

27 /-

21/6 to 23/-
19 /6 to 20/6 

27/-
26/6 to 27 /6 

. . 34/- to 35/­

. . 28/- to 29/­

.. 28/- to 30 /­

. . 25/- to27/­

.. 24/- to 25/­

.. 18/6 to 20/6 

. . 23/- to 24/­

.. 21/6 to 23/6 

.. 12/ !S to 15}6 

.. 12f- tol4/-

-

• • 8/- to 10/- -
• • 

• • f.o.b. 2l/6 to 25/6 

CABoD'r­

Stearo Coals : 
(9) SOUTH WALES. 

Best Smokeless Large .. 
Second ., ,. .. 
Best Dry Large . . . . 
Ordinary Dry Large .. 
Best Black Vein Large 
Western Valley ., .. 

. . 
• • 

• • 

• • 

. . 
• • . . 
• • • • 

• • • • 

Best Eastern Valley Large .. . . . . 
Ordinary ,. ,. 
Best Steam Smalls .. 
Ordinary ,. • • 

Washed Nuts .. • • 

No. 3 Rhoodda Large .. 
.. " Smalls 

No. 2 
.. 
•• 

.. .. .. 
Large .. 
Through 
Smalls 

Coke (export) .. 
Patent Fuel . . . . 
Pitwood (ex ship) .. 

SwANSEA-

Anthracite Coale : 
Best Big Vein Large 
Seconds . • . . . . 
Red Vein . . . . 
Mo.chine·made Cobbles 
Nuts .. • • 

Beans . . . . 
Peas . . . . 
Breaker Duff .. 
Rubbly Culm 

Steam Coals : 
Large .. 
Seconds .. 
Smalls .. 

• • 

•• 

• • 

•• 

• • 

• • 

• • 

• • 

• • 

. . 

. . 
• • 

. . 

. . 
• • 

•• 

•• 

. . 
• • 

•• 

• • 

• • 

• • • • • • 

• • • • • • 

• • • • • • 

• • • • . . 
• • • • • • 

. . • • • • 

. . . . . . 
• • 

•• • • • • 

. . • • • • 

. . • • 

.. . . 
• • • • •• 

• • • • • • 

• • • • • • 

• • • • • • 

. . 
• • • • • • 

• • . . • • 

• • • • • • 

. . 
Cargo Through • • • • • • • • • • 

• • 

• • 

• • 

•• 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

. . 

. . 
• • 

•• 

. . 
• • 

• • 

.. 
• • 

• • 

•• 

•• 

• • 

28/- to 28/6 
27/- to 28/-
26/ 6 to 27/-
25/- to 26/-
26/ 6 to 27/-
26/- to 26 16 
25/- to 26 1-
24/- to 25/-
17/- to 17/6 
15/6 to 16/6 
25/- to 27/-
28/- to 29J-
22f6 to 23/-
24/- to 25/-
20/- to 22/ 6 
15/- to 16/-
47/6 to 55/-
28/- to 29/6 
26/6 to 27/6 

50/- to 52/6 
42/6 to 45/-
27/6 to 30/-
57/6 to 62/6 
52/f. to 60{-
40/- to 43/-
2-t /- to 26/-
9 /9 to 10/3 

14/6 to 15/6 

24/- to 26/-
22/- to 24/-
15/- to 19/-
18/- to 22/-

( t ) Delivered. (2) Net Makers' works. (8) f.o.t . Makers' works, approximate. (4) Delivered Sheffield. (5 ) Glasgow, Laoarkshire, and Ayrshire. 

(6) Home Price&-All delivered Glasgow Sta tion. BoilerPlatea 10f- extradeliveredEoglaod. (7) Export Pricea-f.o.b. Glaegow. 

(8 ) Except. where otherwise indicated, coals are per too at pit for inland and f.o.b. for export, and coke is per too on r&il at ovell8 and f.o b. for export. 

• F or blast. rumaces ooly, 20/6 to 24/8; open market, 27/- to 28 /-. t Lateat quotatio01 available. (a ) Delivered Sbe!Beld or Glasgow. 
• 

(9) Per too f .o.b. 

(b) Delivered Birmingham. 

• 
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French Engineering Notes. 
(From our Corruporn:Unl in Pam.) 

The Trade Situation. 

• 

ALTBouoa a falling off in business is a natural 
consequence of the holiday season, the present stagna t ion 
is so pronounced that other influences m ust be at work 
in arresting the activity which, until quite recently , was 
observable more or less in nearly all branches of industry. 
Even the m ot or car t rade h as sufiered to an extent which 
shows that there is something radically wrong in the 
situation. Some firms which took orders for cars in t he 
spring, without covering their requirements in material. 
now find that the prices they have to pay for special 
s teels, together with the higher wages. more than absorb 
their profits, and rather than sell their cars at a loss t hey 
prefer to wait in the hope that customers will cancel 
orders. All this is, of course, due to the genera{ feeling 
of uncertainty as to the future, which renders it very 
difficult for manufacturers to make provision beforehand. 
The London Conference contributes to t he element of 
instability. The French o.re aware that they have a rriv.ed 
at a parting of the ways and that, whichever path they 
follow, t here is bound to be a. complete change in the 
situat.ion. So long as there is no means of knowing 
whether the change will help ot· hinder trade development 
everyone is maintaining an attitude of prudent rese~;ve. 
There is very little buying, and the orders available h ave 
rarely been so few as they are now. The one desire of 
makers is to avoid an accumulation of stocks until they 
see that the issue of the London Conference is likely to 
inspire confidence and bring about a general stability. 

Reparations. 

The question of reparations, so far as it concerns 
t his country, is no longer limited to the provision of 
material for carrj ing out reconstruction work in the 
devastated regions, and as that work has been done 
mainly with French capital and material it is naturally 
argued that t he German contribution in the form of raw 
and manufactured goods should be employed for other 
purposes. So far as raw material is concerned there is 
practically no limit to the supplies that can be taken 
from Germany. Coke is especially needed , and probably 
some arrangem ent will be come to with Germany for a 
partial exchange of coke and Lorraine iron ore. In 
the case of m anufactured goods the prospect of any large 
quantities being sent into F rance is regarded with con­
s iderable disfavour, and it is hoped to overcome the diffi­
culties incidental to competition, and a possible cutting 
of prices, by employing German iron and steel and other 
products in the carrying out of public works which will 
serve to increase the country's manufacturing resources. 
The programme drawn up by the late Minister of Public 
·works, M. Le Trocquer, for u tilising German aid in the 
various hydraulic, canal, railway and other enterprises 
did not m eet with any approval from the German> them­
selves, and it remains to be seen whether the efforts now 
being made to effect a final : ettlement will result in some 
compromise that will be acceptable to bot h French and 
Germans. 

Capital and Trade. 

When the Colonial Governors complain that they 
are unable to get on with the execution of the railway and 
other public works which are to bring p rosperity to the 
French colonial possessions because it is impossible to 
interest capital in such enterprise, it follows that industrial 
ventures generally can hardly expect to have more success 
in securing financial aid. There has rarely been a time 
when the banks have cut down credit to the extent they 
are doing now. The old system of bills at thirty , sixty 
and even ninety days bad much to recommend it as 1. 

means of facilitating business and of enabling firms to 
carry on with a moderate capital, but nowadays the banks 
are very reluctant to discount such bills, and appear to 
be encouraging the system of payment by cheque, which 
has been growing in favour since the war. This with­
drawal of credits, following upon the commercial crises 
of t he past few years when so many firms failed, has 
done much to render the position of a large class of manu­
facturers still more precarious, a nd efforts are, therefore, 
being made to restore the system of bill t ransactions. 

Cable Railway. 

For the convenience of a sanatorium which is 
being ins talled on the plateau of the Petites Roches in the 
valley of the !sere, a cable railway of more than ordinary 
interest has just been completed. Rising to e. height of 
690 rn., on a length of 1473 m., the railway has an average 
g radient of 58 per cent. Over a certain part of the route 
t he gradient reaches 83 per cent., and at one point the 
line rises at an angle of 45 d e,!!. to the horizontal. Another 
feature is the relatively h igh speed attained, as the full 
d istance must be climbed in twenty minutes. Special 
precautions have therefore been taken to t ns ure safety 
in working. The steel cable, which has e. hemp core, 
has a diameter of l tin., and while running normally with 
a maximum load of 8 tons the breaking strain on the cable 
in test was 92 tons. The drum is fitted with a special 
system of brake which stops the cars when they exceed 
the n orm al speed or go past the halts, or if there should 
be a failure in the supply of electrical energy. There 
is also a brake on the car sufficiently powerful to stop 
it should it become disconnected from the hauling cable. 

Rice Conditioning Machinery. 

The effor ts being made by the F1·ench to secure 
the r ice trade in Indo-China, which was formerly in the 
hands of the Chinese, has had the inevitable result of 
creating a propaganda in favour of importing r ice con· 
ditioning machinery of F rench m anufacture. At presen t 
the whole of the plant is obtained from Germany and 
Great B ritain. Som e French firms have alread y t.ried 
t o manufacture such machinery, but were o bliged to 
give it up through the impossibility of competing with 
foreign makers who controlled much larger m atkets. 

THE EN G INEER 

British Patent Specifications. 

When an invention iB commu ntcattd from abroad the Mmt and 
addruB of the communicawr art prinUd in t lalie4. 

Whtn an abridgment i8 not illt.l8traUd tht Specification i8 withcut 
drawif198. 

Copiu of Sptcifiootiom may bt oblaimd at the P atent Ojfict , 
Salt Branch, 26, Southamplon-buildingB, Chanctry·lant, W.C., 
at lB. tach. 

Tht d4tt firBt given i8 tht datt of application : tht- 8tcond ckltt, 
at the tnd of the abridgment, i B tht datt of tht acctplanct of lht 
complete Sptcijication. 

INTERNAL COMBUSTION ENGINES. 

217.529. February 6th, 1924.- CYLINDElt CovERS. . won. 
Hunter and "\Vigham Richardson, Limited, Walker. New­
<·astle-on-Tyne, F. Rowntree, 3, King's-road. Monkseaton, 
and ·P. Belgavin, 1:1, Otterburn-t~<rraee, .!esmond, New­
co.stle-on-Tyne. 

This invention relates to the cylinder covers of internnl com­
bustion engines and to tho valve arrangements associated with 
such covers, the chief object of the invention being to provide 
a construction of cover, with tho associated valves, which 
reduces the stresses due to heat action and enablt>s the cover t o 
ho made in a symmetrical manner at. tho portion subjrct to thf' 

• 

working pressure and to high temperatures. The inventors 
consequently mount a wate1·-cooled fuel valve body in a. central 
recess in the cylinder cover-as shown in the drawing- leaving 
around the inner end of the valve body a narrow annular clear· 
ance surrounding part of the water jacket and opening into the 
combustion space, with which clearance the valves other than 
the fuel valve communicate. The fuel is, therefore, injected 
or admitted in the centra of the cover, while the communication 
between the other valves of the working space of the cylinder is 
in the form of a symmetrical annular passage around the' fuel 
valve, so that complete symmetry is obtainable at the part of 
the cover specially subjected to beat stresses.-June 19th, 1924. 

DYNAMOS AND MOTORS. 

217,320. March 14th , 1923.-biPROVEMENTS IN AND RELATING 
TO DVNAMO·ELECTRIO MAcsrNERY, TaA.,.,S"FOR~1ERS AND TRE 
Llll:E, Sir Charles Parsons and Jesse! R osen, both of Heaton 
\Vorks, Newca.stle-on-Tyne. 

The object of this invention is to enable alternators to be 
built for higher voltages than usual. The conductors are circular 
in cross section, and consist of a central core A, which carries 
the current at the highest voltage. These coils are surrounded 
by a pair of conductor tubes C and D, with int~rvening insulation 

N ~ 2l7,320 

0 _o o --

B, and these C'onduotors carry !owN· voltage current.. Tho con­
ductors A C and D are connected to t!~e windings,. only one 
phase of the winding being shown. The inner cores of the various 
conductors are connected in series, and then connected by the 
cross connector G to the surrounding conductor tubes C, which 
are again connected in series, and so by way of the cross con­
nection H to the outer conductor tubes D, which are con­
nected to the earthed end of the winding, as indicated at E. 
The voltage between adjacent conductors and between tho outer 
conductor and earth is thus kept at 11. low figure, so that the 
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necessary thickness of insulation and len~th of leakage surface 
can be provided without unduly increas•ng the dimensions of 
the plant.-June 16th, 1924. 

194,731. 1\Iarch 13th, 1922.-IM.PROVEMENTS L.~ A.~O CONNECTED 
WITHDYNAbtO·ELEOTRIO"tliAOHINES,Soci~tiAnonymeEl.ectro­
labour and Gwrgu Adolpllt EBconjlaire, of 79, Rue S aint 
Blai8e, PariB. 

Generators constructed in accordance with t his invention are 
small and light, and have an efficiency of 80 per cent., and 
currents at high pressures, such as 1000 or 1500 volts, can be 
obtained in a simple manner. The currents are also free from 
harmonics. The armature slots A are almost closed and the arm&· 
ture oan carry several windings. In the particular case illus· 
trated, the armature has two distinct wjndings insulated from 
one anot.her, one being a low-tension winding, 8 volts, for ex 
ample. This w~inding is connected up with a C'Ommutator B 

• 
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and t he high-tension winding- for 600 volts, for example--is 
connected up with another CQmmutator C. The two windings 
are composed of enamelled wire. The air gap is made very small. 
Moreover, the armat ure slots are inclined-as shown- and t here 
is an uneven number of these slots. A large number of com­
mutator segments is also used. 1' he speed of the machine is 
from 3000 to 4000 revolutions per minute. The brushes of the 
two commutators are connected in series according to the 
lower diagram, and the field winding D is connected in shunt 
across the outside terminals. By listenin~ with a telephone E, 
it is possible to arrive at t.he desired fixlOg of the brushes of 
eaoh armature section for giving t he minimum noise. A con­
tinuous current is thus obtained which is suitable for wireless 
telegraphy and telephony, &c.-June 13th, 1924. 

217,490. October 12th , 1923.- IMPROVEMENTS IN AND RELATING 
TO DYNAMO-ELECTRIC MACHINES, The British Thomson­
Houston Company, Limited, of Crown H onse, Aldwych, 
w.c. 2. 

This invention relates to dynamo-electric machines with two 
windings in a slotted core. Each slot has a reduced section A, 
in whiC'h a conductor B of a winding is p laced. Conductors C 

N !'2f7, 4 9 0 

are also placed at the-sides of the conductors B. The con­
ductors C form a. short-circuited winding, being connected to 
end rings D. The conductors C are shaped as shown in the 
lower illustration. The conductors B may be placed in position 
without interfering with the conductors C or the end rings. 
lf it be desired to remove any coil formed by the conductors B, 
this may readily be accomplished without interfering with t-he 
ronductors C and the end ring,.. D.-Jtme 19th , 1924. 

TRANSMISSION OF POWER. 

217,331. 1\Iarch 16th, 1923.- I MPROVEMENTS IN OR RELATING 
TO LIGHTNING OR StmGE ARRESTERS, Electrical Improve. 
ments, Limited, of Milburn House, Newca.stle-upon-Tyne, 
and Lewis Colin Grant, of 3, Langhorn.street, Nowca.st Ie­
on-Tyne. 

The lightning nrrester described in this specification consists of an 
inductance coil in series with tho line. This coil constitutes the 

primary of o. transformer and a secondary se1·ves to dissipate the 
energy produced by the oscillations in the primary circuit. I n 
the arrangement shown the surge arrester is tubular in form and 
consists of a transformer havin~ as a primary an inductive coil A. 
Surroundin~ the coil A is a cyhndrical tube or sheath B of resist· 
ance ma.tertal, t.his tube B constituting a single-turn secondary 
for the transformer. 'rhe ends of t he tube R Me C'losrd by 

• 
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annulnr plates within tho contra! hole in each of which ill 
mounted an insulator C. Tho ends of tho coil A o.ro connected 
to conductors. which pn.ss through tho insulators C, and are 
<'Oimeotod at their outer ends to tho line, so that tho coil A iR 
in IIMic~ with the line. June 16th, 1914. 

C RANES AND CONVEYORS. 

2li,IH4. December 11th , 1923.- CoNVEYOR DRtviNO C:un, 
F. Kubitza, Siominnowitzorstrasso, Botll\len, Upp er Sile11io , 
nnd 'tephnn, Jo'rolich and J(IOpfel, 24, Gnrtonstr Mtl<', 
Bethuen. 

'This gear, for drh·ing jigging conveyor>~, is so arranged that 
it iR po. sible to regulate the varying angular speed o f t ho drivin):C 
11hnft . Tho conveyor iR driven b y a m otor A , through o crnnk 

sh tLft n, and connecting-rod C. Tho motor drives the hollow 
gear wheel D , which, in t\II'n, drives the crank shnfl through tho 
11liding block E. Tho crank s haft is mounted in oxcentric bUIIhl.'s 
l<' F , which can b:> t\II'ned within the excentrically bored bushes 
0 G. With tho shaft B and wheel D arranged concentrically, 
tho !'Onnecting-rod (' r ccoiv<.'S a plain harmonic mot ion, but by 
diii]>IMing the centro of the shaft a variable quick-return motion 
con h<~ ol? tained.-June 19th, 1924. 

TRAMWAYS AND RAILWAYS. 

217,;'12G. .January 3 J...t, 1924.-POINTS MECBA.'."'SM, A. G . 
Ke rshaw and the Westinghouse Broke and Saxby ignol 
C'ompany, Limited , 82, Y ork-rood, King's Cross, London, 
N. 1. 

'J'his mechanism is intended for opm\t ing points by means of 
double-wire tronRmiSRion, and its peculiar feature is the nrrnnp;o­
m ent for preventing tho points boin~t displaced in tho event of 
e ither wira br<Jaking. In tho drawing, A iM tho lever for movi.tp; 
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tho points. It is pivott•d nt B , and tho oppoai~o end i11 formed 
01! a hollow cam C. Tho cam is enga ged by a roller D fixed to 
tho wheel E, round which the wire ropes are lapped. Tho onds 
of the wires are fixed in tho fitting F , which is held in a recess 
in tho wheel E by tho tension of the wires themselves. If oither 
wire breaks, tho 'tent~ion in the other one drags tho fitting F out 
of tho re<'C"-'1 in tho whc<'l, and it jamR against one or the other ()f 
th~ cat('}te~ G 0.-Junt 19th, 1924. 

MISC ELLANEOUS. 

2 10,072. January 16th, 1924 . ...:.hU>ROVEltENTS RELATING TO 
PROTECTIVE ARRANGEMENTS FOR HIOH ·TENS IO~ ELECTRICAL 
APPAlUTUS, Emil H oofely ot Cio, A.G., of 353, L<'h<'n · 
mattweg. Ba.o1le, Swit erlond. 

This invention relates to h igh -tens ion olcctrical appa rntu11. 
anti has for its object to provide improved arrangements for 
p rotecting apparatus of th•s charact<'r from tho abnormal clcc· 
trical stresses imposed up on tho leading intums of the winclin~ 
whon tho apparatus is !irst connected in circuit. The coils A, 
which are provided with a layer of in11ulating material B , oro 
surrounded by a conducting cover ing C. Thill covering C docs 
not extend over tho entire length of tho coil. It is conductively 
connected to tho t~upplyinp; lead X of the coil, one end of which 
is connected to tho covermg, whilst tho other coil end. connoctcd 
to tho outgoing lead Y. is <'lcctrically scparl\lcd from the covering 
hy a str ip or gnp of insulating material extending over somo 
length of the cod . T ho covering C is, in turn, protected with 
insulation D. Tho insulation strip, wl1ich is between tho com­
mencement and 1he ond of tho coverin):C C, is s hown in black. 
TuiA insulation strip in tho successive coil is of different length!!. 
Jn order to p rrvent discharges at tho extreme edges of tho 
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covering whore the outgoing lead Y, coming from the coil, 
passes throu~ the insulation, the neighbouring edges or ends 
o( the covcmng may bo protected by means of a conducting 

X 

• 

varnish or a motol oxide layer , or, in (act , any badly conducting 
protecting Ioyer, so that an effective shielding of the edge field 
is secured.~lt~nc 19th , 1924. 
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Catalogues. 

r ARSONS MOTOR COltPANY, Limited, Southamp~on.-Cata· 
Iogue of oil and petrol engineR. 

HENRY B ERRY AND Co., Limited, Leods.- IIIU8Lratod cata­
logue of railway workshop m achinery. 

SuTOLlFF.E Baos. A~n B nYaE, Limited , R yde.- Ca.tnloguo o f 
· Crown" coverings for boilers, p ipes, &c. 

H E:SRY P ELS, 40 , Great l\larlborough-street, W . 1.-Cnta­
loguo of " oil stool " scrap and p late <Jhears. 
GuM~tERS, Lin1itod, Effingham B ross Works, Rothorbam.­

P nmphlet dea ling with m odern colliery baths. 
i\fARSBALL, SONS AND Co., Limited, Gainsborough.- Publica. 

tion No. 1427 on" Marshall "steam rood ro llers. 
HYATT, L imited, 56, Victoria-street, S.W. 1.- Leoftet on 

·• iHotorial H andling at the Lowest Cost per Ton." 
A. REYBOLt.E AND Co., Limited, H ebburn-on-Tyne.-British 

Empire Exhibition vest pocket memorandum book. 
l\lmLAND RLEOTRIO l\lANUuoruRrNO COMPANY, Limited , 

Birmingham.-Leaflet on the Baby Paragon switches. 
PO\VER PLANT CoMPANY, Limited , W est Drayton, 1\liddJoscx. 

-New list of double helical gears and the ir applications. 
SUTCLIFFE BROS. AND BRYCE, Limited, Globe 'Vork.'l, R ydo.­

Ulustrated leo6ot on the new Sutcliffe boiler front covers. 
W ALSALL Er.ECTRIOAL COMPANY, Limited, 57, Bridge-street, 

Wa lsall.-Looflet on switchboards, generator and battery paMis. 
GoLD COAST RATLWAY, West AJrica.-Specially produced 

illust rated brochure for usc at the Brit ish Empire Exhibition , 
1924. 

SwEniSll 0ENERAL ELEOTRIO COMPANY, Limited, 5, Chonccry­
lanl, London, W .C. 2.-Copy of t ho A.S.E.A. Journal for May, 
1924 . 

A. G. l\fu~n'ORD , L imited, Culver-street Engineering Works, 
Colchester.- ection D catalogue o f steam and m otor-driven 
pumps. 

i\fA...-;LOvE, ALLtOTT AND Co., Limited, Nottingham.- Booklot 
6402, entitled " The Mechanical Equipment o( a Mod ern 
I foRpital." 

'I ROll. llROAOBt:NT AND SoNs, Limited, Ruddorsfteld.­
Booklot on t he " Bonn " friction clutch for high or low-spoed 
onga~somon t. 

0RAPBITE PRODUCTS, L imited, 218-220, Quoen's-road, 
Batterson, , . W . 8.- Foldo.r setting forth tho p roperties of 
.. F oliac " flake graphite. 

UNDERFEED STOKER COMPA.'IY, Limited, AJc.hvych H ouse, 
Aldwych, W.C. 2.- Cataloguo of tho Lopulco system of boiler 
firing with pulverised fuel. 

B EF.OHOROFT AND P ARTNERS, Limited, St. r otor's Close, 
heffield.- Po.mphlot entitled " T echnical T op ics " on testing 

and analysis of materials. 
D Avm WESTON AND Co., Limited, 46, High-street, Croydon.­

Pamphlet No. 1 on " Tho King's H ighway," or t he economy of 
concrete road construction. 
A..~DERSON-OmcE COMPA..~\", L imited , Toylllouth F.nginecr ­

ing 'Yorks, Carnoustio, Scotlond.-Pamphlet on " Anderson" 
electric overhead travelling cranes. 

1\ION'ITOR PAT£-;T SAFETY D &VJOES, '"~'allsend-on -Tyne.­
Roferonce cards on tho 1\pplics.tion o f .Monitor valves, oil pres­
quro alarms and other safety d evices. 

W ESTINOBO'OSE BRAKE AND SAXBY SIGNAL COMPA.l.'IY, 
Limited, 82, York-rood , King's Cross, N. I.-Catalogue Section 
S7 o f power-operated signals and train stops. 

WESTINou:ous£ UonsE CBAL'I COMP..U.'Y, Limited, Letch­
worth, Herls.-Catalogue W.l\I. 124: (Part I. and II. ) of t ho 
\VestingbO\ISO Morse rocker join t chnin drives. 

1\-L\ncoNI WIRELESS T.t:LEORA.Pll COMPANY, Limited , i)'farconi 
House, Stro.nd, W .C. 2.- Pamphlot entitled " Vi<i i\Inrconi," 
ll description or tho wiraless telegraph service. 

C:Eo . .KENT, Limited, 199, High llolbotn, W.C. I.- Publica­
tion No. 646, being the waterworks section treating or tho 
Kent venturi meter, its types and ap plications. 

J . I . TuoRNYOROFT AND Co., Limited, Thornycroft H ouse, 
S. W. I.- Photogravure pamphle ts, Thornycroft motor boats 
and marino engines and Thornycroft motor vehicles. 

SIEMENS Baos. AND Co., Limited, Woolwich, S.E . 18.­
Pamphlet 500A, " L iRt o f Public and l ,rivate Automntic Ex­
changes." Catalogue 640 on dry cells and batteries. 

Bt:u.'s UNITED AsBESTOS CoMPANY, Liruitod, Southwark­
strPet, S.E. 1.-CaWogue of Mhestos nnd engineering supplies. 
Tho ,·olume of over 400 pages is rtivided into twelve soctions. 

)LI.THER AND PLATT, Limited, Pork \Yorks, l\Ianchcstcr.­
A commemorative work on power-house auxiliaries as installotl 
by tho firm o.t Barton power station and othor powe r stations. 

ELECTRO F LOW METERS Co~tPANY, 109, Kin~swe.y, W .C. 2.­
Catalotrueq 1, 2, and 3. (i.) Tbe " Eloctrofio • meter, an elec­
t rical de vico for measuring the Bow of steom, water, gM, air, 

I 

J ULY 25, 1924 

oil, and all tiuids; (ii.) the "F.lootrofto " boiler meter, an elec­
trical device for measuring boiler load; (iii.) tho " Eloctrofto" 
draught indicator and recorder. 

VJCKEBS-SP.EARINO Boru:n COMPANY, Limited, 20, Kingsway, 
W.C. 2.-Co.talogue of the Illinois chain-grate stokers for forced 
and natural draught, also the Illinois flat su'>panded arch water 
bac k. 

M-ACHINE TooL T RADES AssOCIATION, 70, Victoria-straot, 
S. W. 1.-An exhaustive catolog11e of British mach inA to<?ls. 
Thi8 catalogue is being reproduced in the Fre nc h and Rpnrush 
languages. 

GWYNNES E NOINEERrNO COMP \ 'IY, Limited (Gw.vnnes 
Limite d ), Hammersmith, W . 6.-Cataloguo sheets G l and VI, 
b3ing specifications of Gwynnes stanclord •· Inv incible" centri­
C ugal turbine pressuro pumps. 

BRusn ELEcrrm c AL ENor~"'EEntNO Col!PA..'IY, Limite-d, F nlcon 
Works, Lough borough.-The (ollowing publicationA have bJen 
s~,>ecially prepared for d istribution at the Bri tish Empire Exhi 
b•tion :- NQ. 1001, on the B r ush-Lj ungstrom turbo-generator>~; 
No. 1002, on reducing cool costs wi~h 5000-kilowutt Brush 
Ljungstrom plnnt; No. 1003. on condensing plant and B rush 
Oalas ejectors ; No. 200 I, on Bruqh t ransformers; No. 6000, 
on al ternators for engine and water turbine drive; No. 7000, 
on frequency chang<Jrs ; and No. 8000, on liquid startcN . 

Forthcoming Engagements. 

S ecretariu of ln.ttit~Uion.t, 1:/ocieliu, &:c., duirow of having 
noticu of mulang1 in.terUd in thi1 column, are requuttd 14 note 
that, in order 14 make 1ure of iu in.tertion, the necu1ary iuformaJion 
1hould reach thu ojJIGe on, or before, the morning of the IV tdnuday 
of the week preceding tile muting1. I n all ccuu the TIMB and 
PLAOE at which the meeting i1 14 be held 1hotdd be clearly 1t<Jttd. 

TO-DAY. 
I NSTITUTE OF CosT AND \VORKS ACOOtTNTA...'ITS.-Connaught 

Rooms, Great Queen-street, London, ,V.C. 2. Costing Con­
ference. 11 a .m. 

INSTITUTION OF l\ItTNICIPAt. AND COUNTY ENOINEERS.­
Yorkshiro Dist r ict meeting at Bradford. 

SATURDAY, JULY 26TH. 

INSTITUTION Ol' MUNlOIPAL 
South Wales D istrict meeting. 
10.30 a.m. 

AND COUNT\" ENOtNEERS.­
The Town Hall, P ontypool. 

OONTBAOTS. 

H oLT AND WILLETS, of Cradley Hea~h, have roceivod an order 
for nineteen 15-ton overhea d travelling cranes f rom 1 he South 
Eastern and Chatham Const ruztion and Power Co., Limited, in 
connec~ion with tho Sout hern Railway eloctrific:~.tion. 

I T is announced t hat Sir W . 0. Armstrong, Whitworth and 
Co., Limited, bovo secured the contract for tho construction of 
o. d am, spillway, headworks and powor·houso a nd the installation 
of plant in connection with tho Now Zealand Gove rnment's 
Arapuni hydro-electric scheme. Tho cost of the undertaking 
will be £1 , 175,652. 

lliLDRUMS LtMITED, of Timporley, ne~r :\Io.nchcs•or, have, 
during tho past three months, received orders for thirty-eight seta 
or forcod draught (urnaces and/or mechanical stokers for twenty 
p lants for the disposal of refuse, mainly for tho disposal of 
dangerous refuse, some or them being for t he utilisation of heat 
in boilers or water heaters; for five por able s e1ro disinf~otors; 
for e. motor road sweeper -load er ; and for soverll l mo:or ca.r 
trailers for camping purposes . 

PERSONAL AND BUSINESS ANNOUNOBMBNTS. 

J . \V. SHO'M'ON, marine surveyor , asks us lo state that he is 
moving his office from 32, Moun t Stuart-square, Cardiff, to 
43, Jomcs-slroot, Card ifi. 

E o. BRAND informs \1S that ho has m oved his offices and 
s howroom from 96, Victoria-street, 'Vestminster , L ond on, S . W. 1, 
to 48 and 49, Adam-street, Now K ent-road, L ondon, S.E . 1. 
Inland telegrams, Wyrellous Sedist , L ondon ; telep hone, 
H op 6432. · 

F ouNDRY PLANT AND M:ACJHI'ERY, L imited, lato of 28, Royal 
Exchange-square, Glasgow, informs us that 118 from to-day its 
registered office will be o.t 100, We llington -street, Glasgow, 
Scotland, whore all correspondence s hould be addressed. Now 
telephone number, Cen t ro.! 4950. 

D R. L ESLIE ArrORISON, D . i\ht. B .Sc., F .I .C., Consulting 
Metallurgist of B irmingham, hag given up his practice to take 
up a. position as Assistant to Mr. H orace W . Clarke, the Managing 
D irector of James Booth and Co. ( 1915), Limited, of Argyle ­
s;re3t, ~irmingham, which is e. firm in tho Vickers' group of 
comparues. 

W. H . At.LEN SoNs AND Co., Lim ited, of B odford, infor m 
us that thoy have appointed Messrs. R. Norman B utton and 
Co., of Central Chambers, Hig h-stroet, Sheffield, to represent 
them in that distr ict for t ho sale of their heavy fuel oil engines. 
Tho Sheffield firm will be associated with i\l essrs. Allen 's ~fan­
chester office in this connection . 

i\1Essns. B oSTOC'K AND BRAllLEY infonn us that the expan­
sion oft heir bus iness, together with tho develop ment of American 
interests, h ave necessitated cer tain changes in their organisation. 
Captain Bramley-Moore is leaving this count r.v to live in 
the United States of America, and, in order to ofioct a closer 
working with Joshua. Buckton and Co., Limited, with whom 
the firm is in ossociation, the b UIIiness is being transferred f.·om 
Netherton to Leeds, tho new oddre88 being Dowsbury-road, 
Lee::!s. 

Tru: vacan t principalship of tho Northampton Polytechnic 
Inst itute, Clorkonwoll, caused by the death of Dr. R. .Mullinoux 
Walmsley in June, has been filled by tho appqintment of Mr. 
S. C. L o.ws, l\f.A. (Cantab.), M.Sc. (Lond.), who h as been prin· 
oipal of tho Wignn Mining nnd '£och nical College for tho past 
nine years. The appointment is subject to tho approval of 
tho L ondon County Council. Mr. Laws was educated at 
University College, Nottingham, and St. J ohn's College, Cam· 
brid~e, whero ho attended as an 1851 research scholar and was 
admitted as an advanced student. H e worked at Cambridge 
at tho Cavendish Laboratory under Sir. J. J. Thom~~on and 
received tho special distinction of an extension of h is " 1851 
scholarship " lor a thi d year, tho University of Cambridgl' 
o.warding h im the cer tificate for distinguished research. R o was 
awarded tho degree of Moster or Science by tbe University of 
London for experimental research undertaken while at Black· 
burn. 
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