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A Seven-Day Journal 
The Future of the Roads. 

, I N t h<> cou:H<> of an adcl~<'S.'! to the National , afcty 
<.:ongr<'~R. whteh was held m London on Friday May 
22n~ , und<'r th~ chairmanship of Captain H~dson, 
Parltan;entary • ocrotary to the Ministry of Trans­
port, Str C~arles Bressey, the Engineer of the Greater 
London Highway Development Survey, discussed 
the. fu~uro of t h? roads. Ho urged that ambiguity, 
~esttat•oJ?-, and 1~decision .la~ at the r oot of many 
IOad aCCidents. rho ambtgwty apt to ariRo in the 
centre of a busy 30ft. carriageway could not ho said 
occur on dual carri9:gc~ays separated by ~ centrai 
reserve. Tho RestrJCtton of Ribbon Dev<'lopmont 
A~t woul~, ho thought, load to co-operation between 
notghbourmg councils, enabling them to provide 
Rtan?n:rd l~y-outs for routes traversing several 
admmtstrattve area , which would conduce to public 
safety. Therewas need for street widenings in buil t-up 
aro~s, and . tho construction of new routes of modern 
d?s•gn ~hie~ would link up the new arterial roads 
dlSCha~·gmg m~o Lond~n. Slow progre s was being 
made m a llottmg varymg levels to different streams 
of traffic. Ver tical segregation was still unfamiliar . 
There were. localities. whore the lie of the ground 
would lend t t~>elf admrrably to tunnels and vehicular 
su?ways. O!lo of the tunnels proposed on tho out­
s~r~s of P ar1s was designed to have five traffic lanes. 
• •mtlarly, t he advantages of long viaducts needed 
caref:ul and unbiased study. New York furnished 
tL., :v•th worthy examples. The " fty-over " junction, 
whtch . had become almost standard practice on the 
I~pc-nal German Motorways, was less familiar in 
~h1s ?Ountry. T he " clover -leaf " device fo r road 
JunCtiOns. was Hhown at . the Congress, and it might 
well be ~tven an early t rml, enabling ac:; it did flcvoral 
convcrgmg streams of vc-hicles to flow uninterruptedly 
withou t traffic cuts . 

The Late Mr. Charles James Hobbs. 
MANY of ?W' •·.caders co~ccted with hydraulic and 

general engme<'rmg work wtl l learn with deep regret 
of the death of Mr. Uharles J a mes Hobbs, which took 
place suddenly on Friday, :May 29th , a.t Lexdon Rise, 
Colchester. :Mr. Hobbs will be recalled a.s a former 
dirc-ctor of tlw Hydraulic Engineering Compa ny, 
Ltd., of Chestor, \~hich ho joined in 1898 and from 
which he retin•d in March, 1932. Before joining the 
Chester ~m ho worked M an outside engineer with 
1\Ir. Ma1r Romley, of Simpson 's, Grosvenor-road 
Lon~on. , His fir~;t work with the Hydraulic Engi: 
nc<'n ng Company was to manage the firm's outside 
tlcpartment, in which capacity he worked at the 
London office of tho firm until early in 1906 when he 
wont to Chester .as ge~eral manage~ of the c~mpany's 
works. H e contmuod !fl that capac1ty until ho retired, 
and ho wa~ ~ado a director of the company in July, 
1913. While m L ondon Mr. H obbs supervised a great 
deal of the work done by his 6.rm in connection with 
the . London H ydraulic Power Company's pumping 
statiOn.-;, and he conducted trials at the Millbank 
~;tati~n, which form~ t~e b~is of a paper presented 
by h1m to the I nstttut1on of Mechanical Engineers. 
At Chester Mr. H obbs carried out many largo con ­
tracts for the railway compan ies, which included the 
crane~; at Garston Docks, for the London and North­
Western R a ilway Company; dock gate and other 
mach~cry for the Hull Joint Dock; and the 
machmery for the Gladstone Dock at Liverpool. H is 
work also included Admiralty and foreign govern­
ment contracts. Mr. H obbs was a valued membor of 
the Institution of Civil Engineers and t he Institution 
of Mechanical Engineers. 

The Mining Association of Great Britain . 
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year::! ha~ car:ied Lhrough on a voluntat·y basis 
schemes mvolvmg 154 undertakings, 379 pits, and 
239,000 workpeople, or about one-third of tho number 
at present employed in the indu.qtry. To-day mor<' 
than 75 per cont. of tho total output of the country 
was produced by less than 150 undertaking~:~. The 
P.roccss of voluntary amalgamation had b <·cn con _ 
tmuou.'i and would continue. On th<.' technical side 
<'normous pt·ogress had been mad<'. Tens of millionf! 
?f pounds of ne~~ capital had boon put into th<' 
mdustry. Now ptts had been sunk, and oldo1· mineH 
h!ld been completely r eorganised and re-equipped. 
• mco 1920 ~ho proportion of the total output of coal 
c~t by mac.hin~ry had boon multiplied three a nd a ha lf­
ttm<:S, wh1le m t.he last ~:~ix year~; the proportion 
c!ltned by mechaniCal conveyors had bc-<>n trc-biPd, and 
smc<> 1927 th<' amount of coal t rcaL<'d at tlw pithead 
had beon doubled. 

T he British Oxygen Company. 
i N celebration of the fiftieth anniversaty of the 

foundation of tho Britiflh Oxygen Company a luncheon 
was held at Grosvenor House, Park-lane, on Thurs­
d~~· M~y 28t~. The luncheon was preced(•d by a 
v 1H1t of 10Spcc.twn to tho now head olnces of th<' com­
pany a.t Tham~s H ouse, Millbank,, .W.l , whore they 
occupy t he ent1re first floor of tho southern section of 
the building, an area of 37,000 squa.l'C feet. Tho chair­
man of the company, D t·. J. Donald P ollock, presided 
at the luncheon and was supported by Mr. ~. J. L. 
H a rdie, the vicc--chairman. The toast of " The 
Yisitors" wa-; proposed by Mr. P . B. LiverHidge, and 
m response .L.ord Melchott pointed out the prQgresH 
t hat tho Bnt.L.Sh Oxygen Company had mad<' in its 
~ty years of life. Starting with a capital of £75,000, 
1t now represented an invested capita l of three and 
a-half millionf!. I t was one of the most advanced 
scientific companies of the presen t time and had done 
great work in advancing knowledge in its own par­
ticular indtL'itry. R eferring to tho recent dovelop­
m<'nts of tho company's interests in Australia Lord 
M~lc~ott said that it ~as an example in the matter of 
brmgmg together the mdustrial powor of the different 
parts of the British Empire. Ho expressed the hope 
t hat the example would bo followed by tho present 
Government and by future Governments of the 
Empire, which, by the application of scientific know­
ledge and common sense, was capable of tremendous 
indu.'!trial development. The toast of " The Cha ir­
man " was proposed by Lord Alncss, and in response 
Dr. Donald P ollock drew atten tion to tho la rgo 
numbers attending the hmchcon, amounting to more 
than 400, as boing tho bo!>t evidence of the Auccess of 
tho company. 

The French Liner Normandie. 
I N a Joumal note of May 8th wo recorded the 

oflicial tria ls of the French linor " N ormandio," and 
her return Lo Atlanti? sE-rvice. On Monday morning, 
J uno lst, wc- were mvitcd by the French Line to 
board the liner in the Cowes Roads and to proceed 
to Lo H avro to confum for ourselves tho beneficial 
effect of tho altera tions made to the !.ihip, the principal 
of which is tho substitution of four-bladed propellers 
for the original threc-bla.ded design. During t he 
voyage a speed of between 29! and 30 knots wM 
attained, and in the comparatively Hha llow water of 
the English Channel we were pleased to note that there 
is ~o undue vibration in any part of th<' ship. The 
clatm that the somewhat abnormal v ibrations <•x­
perienced during the first year's Rervic<' of tho Hhip 
have been practically eliminated w<l found fully 
substantiated. Other improvements comprise a new 
cafe grille and tourist lounge towards the !.item of 
the ship, which has given increased tourist accommo­
dation. On tho sun deck between the second and 
third funnels, a full-sized tennis court has been built, 
and several shelters havo boon added in order to allow 
games to be played und<'r more wind-free condit ionf!. 

Forty Years of Wireless. 
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Canada with the Mother· Country natura lly led to 
schemes for connecting all t,h(} Dominionf! with 
E~gland by wirele8s telegraphy, a nd Hnally 6000 
milO!.i were covered by direct tram~mi.ssion in'itead of 
in. hops of one or two thousand mjles. Expr rirnentH 
w1th the Marconi beam system in 1923 and 1924 led 
to communication with the Dominion~'! u.t greaily 
reduced cost , and aL speeds of 400 wordx a minute. 

New R.A.F. Rescue Boat. 
A NEw launch, d <·Higncd as a rescue bonL fot· ww 

when land a ircraft are forced down in tho courso of 
~ghts ov~r the sea, ~as recently complett•d a long­
distance htgh-!ipoed tna l. Tho pa~age from Grimsby 
to Hythe, in Southampton Water, a d i.stance of 
373 miles, was made in 10 hours 29 minutoM at an 
average of 36 · 2 m.p.h. Th(' boat ha'! a length of 
64ft. and is fitted with three 500 H.P. ",'<>a Lion " 
engines, which are mat' ine adaptations of tho Napior 
" Lion " aero-engine. The .R.A . ..I!'. specification 
requires a. maximum speed of 33 knots and a cruising 
range of 800 miles. Tho voyage was begun in a heavy 
swell broken by short seas, a condition which per­
si~Jtcd until Cromer was sighted. Hero the swoll 
cased, but the seas persisted. The average speed 
put up was then just over 30 lmots, or 34 · 5 m.p.h. 
Tests of fuel consumption were carried out. The 
following two hours were occupied in reaching 
Orfordness at a higher speed, and after another 
hour's run the average sp eed wa.'l found to be 34 knots 
for the second three-hour period. After passing 
J~cachy Head the sea began to diminish and by the 
ttme Portsmouth was reached weather conditioM 
wore excellent. The maximum Rpoed atLaincd in t ho 
IMt part of the trip reached 35 knots. Throughout 
the trial tho boat was handled by the designer, Mr. 
• 'cott-Pa.ino, of the Bri tish P ower Boat Company, 
who expressed himself as quito satiflfied with the easo 
of controL No water wM shipped at any time, in 
~!pite of tho weather condit ionf! and speed, although 
Aomo spray was blown ahoard by a beam wind. 

The Maiden Voyage of the Queen Mary. 
FoLLOWING a R oyal inspection on Monday, May 

25th, the now Cunard White Star liner " Queen 
Mary " started on her maiden voyage from South­
ampton to New York on Wednesday, May 27th, a 
fow seconds after her scheduled time of 4.30 p.m. 
She had over 2000 pa.-;sengers on board, a nd was given 
an enthusiastic send off. The port of Cherbourg wa.<; 
reached 4 h. 20 min. after leaving Southampton. 
Good progress was made in the four following days, 
but unfortunately a fog which was encountered on 
the fourt h day prevented a record passage being made. 
'fho ship and her propelling machinery more than 
fulfilled tho expectations of her owners and builders, 
and on arrival at Now York on Monday, June l st, 
Sir P eroy Bates, the chairman of the Cunard White 
Star Line, said that ho was of opinion that the 
·• Queen :Ma.ry " would prove tho most profitable 
ship in the Atlantic service. Hor magnificent per· 
form.ance would, Sir P orcy stated, justify tho con­
struction of a flister ship, but he was not prepared to 
aa.y how !lOOn t hat would be done. The nm from 
BiMhop's Rock to tho Ambroso Lightship was made 
in 4 days 5 h. 46 min., which compares with the 
" Normandie'!l " maiden voyage of 4 days 3 h. 14 min. 
The official t ime for Llw whole t rip from Cherbourg 
is given as 4 days 12 h. 24 min., compared with 
4 days 11 h. 33 min. for the " Normandie." Tho 
average speed of the " Queen Mary " from Chet·bourg 
to the Ambro!lo Lightship, which included speed'> of 
over 30 knots, workc-d out at 29 · 133 knots for the 
3158 miles, while t hat of the " Normandio " on her 
maiden voyage was 29 · 94 knots. Tho r esult of the 
rotw·n voyage will be a wa ited with groat intore!!t. 

Retirement of Mr. J. B. Wilkie. 

THE oighty-!rocond annual meeting of the Mining 
Association of Cr<.'at Britain took place at the VicLoria 
Hotel, London, on Thursday, May 28th, when Sir 
Evan Williamq was re-elected President for the 
c-ighteenth year in succession. R eferring to tho Coal 
Mines Bill, Sir Evan said emphatically t hat two of 
the three amendments announced by the President 
of tho B oard of Trade must be regarded as wholly 
unsatiHfactory. Ono of those amendments proposed 
t? appoint an independent authority to hear objec­
t•ons, but to give it no powers. As for the amend­
ment deferring t ho operation of the Bill for two years, 
that would m erely leave tho collieries in a sta to of 
uncertainty which would tond to bring all devolop­
~ent to a standstill. H o expressed surprise at the 
vtolence of the agitation which had been worked up 
to set asid.<· the seJJing schemes now before P a rliament. 
Those liChemes, ho Maid, had been prepared by the 
colliery owners in fulfilment of their pledge to the 
Government and the Government's undertaking to 
the minework ers, and had been approved by the Board 
of Trade. Their primary object was to secure an 
economic price for the output of tho collieries, thereby 
C'~ab~g the owners adoqua.t<•ly to m eet tho wages 
1:11tua.t10n. The whole question of safeguards for the 
~o~er was one which t he colliery owners had 
mdicated their willingness to discuss. In the mat.Lor 
of amalgamation, the colliery owner in the~ last ton 

FoRTY years ago on Tuesday, June 2nd, Marconi 
filed the application for his first wireless patent, 
No. 12,039 of 1896, relating to the sensitive tube 
receiver or coherer connected to earth and an a.orial, 
and to the tuning of tho transmitting and receiving 
circuits. Since then hundreds of patent.~ have 
been granted to :Marconi and the companies bearing 
his name for invent ions and developments which 
year by year have contributed to the building up of 
the world-wide system of wireless telegraphy and 
telephony and to the development of broadcasting. 
In t ho year in which tho application for tho patent 
wa..c:; made Marconi introduced his invention to Sir 
William Preeco, t hen Chief Engineer of tho Post 
Office, and by tho end of that year wireless signals 
had been sent over a distance of 1 i miles. During 
tho following twelve montlu~ t he distance covered was 
gradually increased, first to 4, 8, 10, and eventually 
to 34 miles, between Bath a nd Salisbury. In 1898 
wireless installations wore placed on Trinity H ouse 
lightships, a. demonstration was g iven at the H ouse of 
Commons, and communication was establiflhed for 
Queen Victoria between the I sle of Wight a nd the 
Prince of Wales on t he Royal Yacht in tho Sol<'nt. 
The English Channel w~ bridged in 1899 and the 
Atlantic Ocean in 1901. Wireless messagcs W<'re 
exchanged between England and Canada in 1902, and 
a public sorvico was opened in 1907. ThLcs linl,ing of 

THE retirement i.cs announced of Mr . . James .Bowycr 
Wilkio, tho superintendent engineer of Elder Dempster 
Lines, Ltd. Mr. Wilkio was appointed to his present 
position by tho late ir Alfred J ones, at t hc- time of 
the amalgamation of tho Elder Dempster Lino with 
the British and African Steam Navigation Company 
a nd the African Steamship Company, in succession 
to his father, Mr. J ames J. Wilkie, who had held the 
position for thirty-ono years. Mr. J . B . Wilkio was 
at the time only thirty years of age, and was con ­
sidered to bo one of the youngest suporintondont 
engineers at tho port of Liverpool. He had served 
his apprenticeship with l<'awcett, P reston and Co. , of 
Liverpool, and a.t tho Hame time had attended Liver­
pool University under Professor Hele-Shaw. On 
completion of his apprenticeship he served for t ln·co 
years as a ch·aughtsman with Vickens, 1-;on.-; and 
Maxim, of Barrow-in-li'urness. Ho then ~;pent 2~ 
years at sea, securing his extra-chief engineer '!! certi­
ficate. After returning to Vickorl'l, Soru! and Maxim 
ho was invited to take up the duties of assistant 
superintendent ongincor to the Elder Dcmpl)t,(w Line 
under his father. During his period of office ho ha'! 
been responsible for the design and operation of 
many outstanding motor vessels in tho company'~; 
West African service. Mr. Wilkio iA a membor of tho 
Inatitution of Naval Architects a nd of th<• ln~titution 
of Mechanica l EnginO<'rs, and wa.<~ Prc'lident of the 
Liverpool Marino EnginN·r~; and Naval Arclutrcts' 
Guild in 1912. 
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The Lochaber Water Power Scheme. 
No. V. 

(Concluded Jron~ parft' 56.J, May 29th). 

LA<:<;A~-TREW TuN:-.; t-;L. 

\ LTHOUUH the Laggan -Tt·eig tunnel is neithC'J' 
l l . so long nor so great in cross section as the Ben 
Nevis tunnel, and uJthough there was no such pro­
blem to be faced as that of opening its inlet portal 
100ft. below the wat('rs of a great loch, it is, 

\ 

FIG . 29- SECTION OF LAGGAN • TREIG TUNNEL 

n<'verthelE':s ·, an intPresting work. It was fir,.,t 
broken through on October 15th, 1932, and has n 
total length of l4,600ft., or just under 3 miles, 
with a fall of l in I 000. In cross section it is horse-

• 

• 

• 

The tunnC'l passes from the so ut hem <'nu of tlw 
Laggan Dam through the :;hou ldt'r of a mountain to 
~he. out.! et porta l about 1 00 yards upstream of th<' 
fre1g Dam. I t was excavated from five points, thP 

FIG . 30- LAGGAN · TREIG TUNNEL MORAINE SECTION 

two portals, a sloping adit, a horizontal adit, and a 
shaft. The grC'atcst length between adits was 4 OOft. 
and tho least 2450ft. No special difficulties WC're 
experienced in making the surv('y necessary for 
setting out the tunnel, as the ground under which it 

I 

• 

• 

• 

passes is flatter and less 
r ugged than that on t he 
flanks of Ben Nevis. In 
the actual work of driving 
a high rate of progress was 
maintained, con:;iderably 
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encountered for almost the entire distance. The 
bf'nch was maintained at a height of 6ft. to l Oft., and 
spoi l was loaded by means of air-driven scraper 
load <•rs of R olman and , 'uUivnn patterns into trucks 
nmning on rails laid in the ttUmel Ncut· the out let 
porta l about 250ft. of glacial gravel and clay neces­
sitated a modification of the shape of the tunnel. 
While boring through this strata the t tUmol was 
S<'etU'ely timb0rcd. L11tcr it wus lined with cast iron • 
s<'gmt·ntal lining piC'C'<'s, similar to those used in th<' 
London tube railways, and when finished with con­
crete had a circular section. rfhe last 80ft. aL this 
end was made by cut and cov<•r. The tunnel is lined 
with concrete from end to end, and the material was 
applied in a manner idC'ntieal with that adopted for 

FIG . 3 t -cONCRETING CARRIAGE IN TUNNEL- MAY, 1933 

its Ben Nevis counterpart. Tho carriage employed 
for the purpose is illustrated in an accompanying 
engraving. T he completed tunnel is ca pn ble of a free 
maximum flow from Loch Laggan to Loch Troig of 
1400 cusecs. 

THE TUNNEL P OR'l.'ALS. 

The intake porta l is illustrated in accompanying lino 
and half-tone engravings, Figs. 32 and 33. The rock 
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FIG . 32-INLET WORKS TO L AGGAN • TREIG TUNNEL- MAY, 1934 
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FIG . 33- ARRANGEMENT OF INLET GATES TO TUNNEL 

shoe in shnpe sec Figs. 29. 30 and 31- with a in excess of that achieved in boring the earlier work. was excavated for some distance into the mountain­
:-;cctional area of 162 squa r<> feet, and is therefore Not only were the men more practised in their tasks, side and t he face of the dam itself forms one of the 
not very much smaller t han tho Ben Nevis tunnel, but a lso lhe uniformity of the strata and t ho greater sides of the cha.nnelleading to the tunnel. The rock 
which it much rcs~mble.'> in most other respects. use of machinery facilitated the work. Granite was on the further side of the channel has been protected 
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by a lining of concret e from t he possibility of erosion. 
Entry of wa ter to the tunnel is controllcrl by an 1 ft . 
by 12ft. Glenfield and K en.nedy sluice ga te op <'nt ted 
by a petrol engine from Lhc valve house above . 

The out let portal of t he LmmC'I, Fig . 34, is a t a level 
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loch. Consequently, in order that the water from the 
tunnel might rtm off towards the loch at times when 
the stontge had been much drawn upon, an outfall 
channel was constructed Lo carry it upstream. This 
channel was dredged out of tho old river bed whose 

FIG. 34- 0UTLET PORTAL OF LAGGAN • TREIG TUNNEL- OCTOBER. 1934 

considerably below thn.t of th<' spillway of t he Treig 
D am a nd i" actually at about thn norma l level of tlw 
loch. Ln order to facilitate its const ruction, thorcforo, 
a rrangem en ts were made by wh ich t ho level of t he 
loch was tlrawn down, so that tho work could be 
carried out in t-he dry. Thor<' i:s nothing wor thy of 

w indings it follows ttnd concreted to preserve its 
contour in the clay a ncl gt·av<'l cncotmtered. 

lNTEH ~1E01A1'g l N'l'AIU.:S . 

Til t• waters of tluet• s treams whose courses cross 
t ho line of t he tunnel a1·o diver ted into it . The arrange-
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be seen that a. small pool is crented by thE' construc­
tion of a dam with a height of about 8ft. above original 
s tream Level. To ga in 0ntrnnce to the tunnel, the 
\Vater must flow over a lo\v weir which holds back 
boulders and grav1:1l, and through a screen which 
retains Boating deb1'i$, such as trunks of trees that 
might be brought down when the stream is in spate. 
Beyond the screen there is a 4ft. diameter sluice gate 
which admits the watE' r to the shaft. The latter, likt:> 
those at the B en N evis tunnd, is concrete lined and 
divided by a cross wall into two pas ages, one 4ft. 
diam('ter for the fa lling wa t C'r and tht> othl.'r 2ft . 6in. 
diamC't E'r for the C'Scapo of a ir. A 4ft. by 3ft. hand ­
controllE'd s luice is placed low down in t he dam, not 
only for the discharg<' of tho wat(•r when it is no t 
being admitted to the ttmnel, but a lso to a ct as a 
scour valve for the discharge of !ii lt, &c. A spillway 
is provided to m eet conditions of very heavy spate 
when the capacity of the intnk<' shaft might bCI over­
taxed. Although intak<'s A a nd (; differ from intake 
B in general arrangem<·nt, owing, of course, to the 
different nature of the s it<'s, thf'y arc s imilar in detail. 

• 
Arrangements a t the base · of the intake shafts are 
also s imi lar to those on tho Bon Nevis t unnel. 

THE T.REIG DAM. 

Loch Troig had a nonna l levol 784ft. abovo O.D. 
and the permissible minimum level is 695ft. abovo 
O.D. By the constmction of tho Treig Dam at tho 
nortllern end of the loch the Lop water level has been 
raised to 819ft . above O.D ., or just lft. below the 
l<'vcl oft.he Laggan reservoir. B.\' this means thli' storage 
capacity of the loch has been incrE'ased to 7800 million 
cubic feet, as compared to tho 1500 million cubic foet 
of Loch Laggan. Loch Troig is therefore the main 
storage reser voir of the Loeha bor power development. 

The Treig Dam-see p tl.go 598- has a height above 
the original ground lovol of 39fL., and is s ituated on a 
deep bed of glacia l gravel and sand. The conditions 
are particularly suited to an earth fill dam, wit.h a 
concrete core wall, and tho design is shown by the 
line engraving, Fig. 3 . The core wa ll is reinforced 

FIG. 35- 0AM AND SLUI CES AT INTAKE ' A " : F I G . 36- D AM AND SLUICES AT I NTAKE " B " 

~pccitd rema rk as to the pot'tal itself, except to men t ion monts for collecting tho waters of t heso streams a ro above origina l ground level on the upst ream si do 
that t.hr g round on each sid<' of i.t is protected by con- similar in genera l charactel' to thoso above the Bon and extends down to sotmd rock. ' pecially S('lected 
crotc fl anking wa lls. Tho site of the T roig D am is some Nov is tunnel and only differ from t horn in t hat t he materia l was 611ed directly against it, consisting of 
distan ce downstream of t hr nctmtl loch, so that tho s ites woro more oasy of o.ccoss. Viows of intakes clayey materia l upstream und hand-picked rubble 
tunnel opons in to the old rivo1· bed, which. of course, A and B a ro reproduced with this article i.n Figs . 35 do·wnstream. Tho rest of tho upstream fill consis ts 
has a gradien t towards the darn and not towards tho and 36, a nd Fig . 37 is n drawing of int ake B. It will of soft ma teria l la id to a slope of 3 : 1, and protected 
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by stone pitching on the face and a rubble toe set in 
conoret e. On the downstream side the rubble fill 
was consolidated in layers of 2ft. by a steam roller 
to a slope of 3 : 1, and its face is p rotected by rein­
forced concreto slabs. There a re rubble drains 4ft. 
by 4ft. at the base of the fi ll and the toe is supported 
by 15ft. wide concrete piers interconnected by steel 
sheet piling. The crest of the dam is formed as a 
spillway. Reinforced concrete guiding walls are 
placed on the downstream face in p ositions which 
were found to be t he most advantageous by experi­
ments with models. At the downstream toe there is 
a reinforced concrete standing wave wall to destroy 
the kinetic energy of the overflowing water. Near the 
western end of the dam there is a hand-controlled 
sluice valve in duplicate in a concrete culvert running 
through the base of the dam and acting as a scour 
pipe in case silt collects on the upstream side. 

CONSTRUCTION OF THE D Allf. 

At t he same time that work was started on the 
construction of the Treig Dam, it was necessary also 
to begin the diversion of the L .N.E. Railway line, 
which, being below the spillway level of the dam, 
819ft. above O.D., passed across its s ite, and would be 
immersed when the reservoir filled. This work is 
mentioned later, but it needed a reference here in 
that it was obviously necessary to complete it before 

Steel Sheet Piling 

Concrete 
Pi"' 

li.C. SlabJ 121Thtclt 

I # I • 4 * 4 Rubble OroJna at 60 - 0 cri. 

Rubble 1n Concret• 
Slope 2 10 I 
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considered advisable to construct a flood channel. 
I t was placed near t he western end a nd situated at the 
point which was later to be occupied by the concrete 
scour channel. Thereafter, the core wall was carried 
up, with the exception of this gap, and another on 
the eastern side, where the railway passed through, 
to the full height. Before the work on the core wall 
was completed, t he laying of t he downstream fill 
had been begun and as soon as t he work was finished, 
the jib cranes on the upstream side were moved 
further away and fill ing on this s ide proceeded with 
greater expedition . Photographs reproduced wit h 
t his article illustrate the progress of construction. 

0IVERS£0N OF R AILWAY. 

In the last section the reasons for the diversion of 
the L.N.E. Railway, which runs along the eastern 
side of Loch Treig before climbing over the Moor of 
R annoch to Tyndrum, were mentioned. Originally 
this line climbed fairly steeply soon after leaving 
Tulloch Station, but ran nearly on the level as it 
approached the loch . After reaching the loch it 
began to clinlb again. The now line starts to climb 
beyond the station and continues until it reaches a 
level above that of the spillway of the dam. There­
after it runs on t he level until it joins the old line. The 
total length diverted was abou t 1i miles. The work 
involved the making of a cu t ting in the mountain-

' -­' t"- ~ .... ..... 
' .... _-::,._ le# 
\ ..... "":........... Orq,h . 
' - ..... ''"le Crau•l .... ~ .::- .... ~I C."' . 
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~~~ ---

Slopo I to I 

FIG . 38- CROSS S ECT IO N OF TREIG D A M 

the dam could be finished. The first work on the dam 
other than that of clearing the site and making other 
preparat ions was that of excavating the t rench to take 
the core wall. This t rench was 700ft. long by lOft. 
wide at ground level, and was taken down a maxi­
mum of 100ft . to reach the rock. D espite its depth, 
little difficulty was caused by water, which occurred 
in significant quantit.ies only in two deep clefts in the 
rock , one on each side of the river bed. The sides of 
the trench \Vere maintained by a structure of ligh t 
steel runners w·ith timber walings and struts. At the 
time this work was being carried out, headings were 
driven into the overly ing earth at top water level to 
meet the rock on the east a nd west sides of the 
valley. Spoil was removed by the aid of several jib 
cranes running on rails on both upstream and down­
st ream sides of the wall. Concrete was filled directly 
against the rock, which was grouted at a pressure 
of 80 lb. to 85 lb. per square inch with neat cement. 
So sound was the rock, however, that only four out 
of a total of 140 holes took any appreciable quantity, 
and the maximum for any core hole was only 1! bags 
of cement. 

D espite the fact that Loch Treig had been much 
drawn down in order that the work of constructing 
the dam could be the more easily carried out, it was 

side, mainly in sand and g ravel. But at one point a 
rocky outcrop was encountered and the decision was 
taken to make a tunnel here rather than a cutting, 
since blasting in the open might have forced boulders 
on to the railway below. The whole of the work was 
carried out without interfering at a ll with the service 
of trains on the railway. 

C ONCLUSION. 

In these articles we have endeavoured to give a 
picture in broad outline of the scheme itself and of the 
work that was necessary to make the scheme effective. 
Limitations of space have p revented us from dealing 
with the separate points in the detail which the magni­
tude and importance of the scheme p erhaps deserves. 
Our thanks are due to Mr. H a.lcrow, of C. S. Meik 
and Halcrow, for putting at our service the inform&· 
tion, drawings, and photographs on which the articles 
have been based, and to the British Aluminium Com­
pany, Ltd., for permission to inspect and describe in 
detail the works comprising the Lochaber Scheme. 
Our thanks are also due to Mr. P each, who was 
resident engineer dw·ing t he construction, for the 
courtesy with which he greeted our various visits to 
Lochaber and the readiness with which he provided 
information. 

Irrigation, 
Protection • 

Drainage, 
Works tn 

and Flood 
Portugal. 

By RUY MAYER.* 

A STUDY of the climate of Portugal, and parliicu­
larly of the rainfall and temperature, reveals 

the necessity for both irrigation and drainage. 
Dividing the year into two equal parts, from October 
1st to March 31st, and from April 1s t t o September 
30th, the average amount of rainfall during the first 
period includes from three-fourths to four-fifths of 
the total annual precipitation. In April and May 
there is as a rulo a sufficiency of rain, but June, July , 
and August are exceedingly dry in t he southern 
T ABLE I.-Average Rainfall (in lnchu) Recorded at Six Rain-

gauging Station.t in Po1·tugat During the Different Period8 of 
the Year. 

ctober to ) l arch 0 
A 
J 

pril and ~lay .. 
uno, J uly, and 
August . . . . 

eptember .. 0 • s 
T otal for thl• ) oar 

Oporto. Coimbra. 

34·5 25·8 
8·2 6 · 6 

4 ° 1 2·8 
1· 8 1 ° 9 

4lHl 37 · I 

Lisbon.IEvora.l Beja. Faro. 

20·6 1 · 2 16. l 12·2 
3·9 4 . 1 3·5 2·0 

I · I I · 4 l . 1 0 · 4 
2·6 I . 0 I 1 . 1 1· 0 

. 
28 · 2 24 ° 7 121 ° 8 15 · 6 

- -
districts, and in some years practically rainless. 
This is clearly shown by the figures in Table I. 

• Professor of Agricultura l Engineering at the Technical 
University of Lisbon. 

The average temperatures during t he above­
mentioned pet·iods are as follows :-
TABLE !I.- Average Temperature (Fahrenheit ) Reoorded at Six 

Station~~ in Portugal During the Dijferent Periods of tM. Y ear. 

October to i\lorch 
April and May .. 
June, July , and 

August . . . . 

Oporto. 

51 
59 

67 

Coimbro . 

52 
59 

67 

Lisbon. Evora. Beja. F aro. 

55 62 52 57 
60 60 59 63 

69 69 72 73 

I t will be noticed that t he three driest months are 
a lso the hottest. T hus during the summer period 
evaporation increases considerably and depletes the 
soil of t he moisture that it may have stored. On the 
other hand, the heavy precipitations of the winter 
period not only drench t he soil to such an extent that 
plant growth is sometimes seriously hampered, but 
are also instrumental in bringing about the overflow 
of rivers, so that inundation of low-lying lands is an 
over-presen t menaco. 

Reclamation works are thereforo urgently requ.i1·od 
in Portugal, and the noed for them has always been 
strongly felt. H owever, nothing could be achieved 
(a) until the necessary funds were made available, 
and (b) until a genera l plan covering the different 
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schemes was drawn up, taking in all the essential 
features and organising the work in conformity t o a 
definite schedule. 

The recen t Economic R econstruction Plan of the 
Portuguese Government provided for the amount of 
£5,500,000 to be spent during a six-year period on 
irrigation, dra inage, and flood control works. The 
Premier, Dr. Salazar, emphasised the fa r -reaching 
economic and socia l advantages t o be derived for 
the country from such works and the Minis ter of 
Public Works, Professor Duarte P acheco, spared no 
efforts in order to bring them into being. 

In 1928, at the request of the P ortuguese Govern­
ment, a preliminary survey was carried out by a 
British consulting engineer, Sir Murdoch MacDonald. 
In 1930 the Board of I rrigation and Drainage (.Junta 
Autonoma da8 Ob1·a$ de HidrauUca Agricola) was 
created. After investigations lasting five years the 
Board submitted a~general plan embodying a number 
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of schemes, which was approved by t he Government. 
More than thirty agricultural and civil engineers, 
under the leadership of the President and Chief 
Engineer of the Board, Mr. Trigo de Morais, have 
been and are s till actively engaged in preparing the 
plans for the various developmen ts, a list of which is 
given in Table Ill (see also map showing location of 
schemes, Fig. 1). 
TABLE lii.- Generat PU:m of tM Portuguue Board of lrrigntion 

and Drain<I[Je (1935-1940). 

No. Scheme. P\trposc. Area Cost, £. 
covered, 

acres. 
-

I Magos • • Irrigation, drainage, and 1, 716 56,6601 

flood protection 
2 Cola • • Irrigation, drainage, and 1.090 23, 176' 

flood protection 
2$,630' 3 Lourea . . I rrigation, drninago, and I ,730 

flood p rotection 
13,106 572,5953 5 4 Sado Irrigation . . . . . . 

V a lloy 
16,655 6 10,816 5 I dnnho. • • Irrigation . . 0 0 . . 

6 Alvl.'ga .. J rrigo.tion . . . . . . 1,082 23,94 73 
7 Burgn.os .. 1 rrigotion . . • 0 • 0 447 13,2308 
8 Campilhns Irrigation 0 • 0 • • 0 12,350 280,0004 

9 Vilnri~r • .. ltTigation and water 1,700 40,ooo• 
power development 

130,000' 10 Chaves • 0 Irrigation 0 • 0 0 0 • 4,900 
11 Si Ives • 0 Irrigation 0 • 0 0 0 • 4,450 100,000' 
12 F aro 0 • Irrigation 0 0 • 0 0 0 2,200 40.000' 
13 Sorraia 0 0 Irrigation. water power 90,000 2,000,000' 

development, regula-
tion of rivers 

14 Ribntejo Irrigation, drainage, a nd 30,000 650.0001 

flood p rotection 
800,000' 15 ~londego Irrigation , d rainage, 36.000 

flood protection, water 
power development 

-
1 Construction work carried out directly by the B oard. 
2 Construction work olr<'ndy started under contract. 
~Tenders called for. 
4 Preliminary ostimo.to. Plans in prepnrat ion. 
6 Tho areo. covered by this schome is to he increased by 2000 

acres. 

Three major l:>Chemos (Sorraia, Ribatojo, 1\1ondego) 
and twelve minor schemes are contemplated. I t was 
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deemed advisable to deal with minor schemes during 
the first part of t he six-year period, so as to gather 
gradually the necessary experience to be made use 
of when the opportunit y should come for works of 
considerable magnitude to be carried out. Thus the 
Sado Valley, Idanha, Magos, Alvega, Burgaes, Cela, 
and Loures schemes, covering an area of 35,826 
acros, and estimated at a total amount of £1,329,054. 
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firm of contractors, working in co-operation with 
Messrs. Campenon Bernard, of Paris. 

(4) Sado Valley (Fi1·at Section).- The Sado Valloy 
scheme is particularly interesting from an economic 
point of view in that it will supply water for tho 
irrigation of rice in a section of the country specially 
suitable for the growing of this crop. Rice is a staple 
food of the Portuguese people, and it is to be expected 

• 

• 
296 84 I ----
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site was thoroughly investigated, and it gave occa­
sion to e. lengthy discussion amongst geologists and 
grout ing experts. Eventually, the erection of a rock­
fill dam was decided upon. Tho principal features of 
this dam, e. cross section of which is shown in Fig. 2, 
are the following :- Maximum height, 183ft.; t op 
width, 16 ·4ft.; maximum base width, 535ft.; length 
of crest, 630ft.; water slope, 1 · 25 to 1 ; downstream 
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FIG . 2 - SADO VALLEY D A M 

have boen studied in detail. Plans for tho Campilhas, 
, ilves, and F aro schemes are nearing completion. 
.As to the first major scheme to be carried out 
( orraia), the p lans are to be submitt ed to the 
Government before the end of tho year. 

The Board has made it a strict rule always t o bear 
in mind that, as pointed out by ir Hanbury B1·own. 
" Irrigation" (and the same applies to drainage) 
'' is agricultural in its object," and has accordingly 
devoted earnest attention to tho investigation of 
agricultural conditions as a basis for the study of 
the developments. Soils and crops, as well as farm· 
ing methods to be adopted, aro carefully gone into 
by a. body of specialised agricultural ex-perts, who 
endoa.vour to find out the possibilitie..c; of the land and 
to make as close as possible an estimate of the returns 
that may reasonably be ex-poctod from tho improved 
farms. The civil engineer is only called upon to 
design the structures when the scheme has been 
~hown to be justified from an economic standpoint. 
Again, the Board always takes into consideration the 
fact that t he expense of preparing the land for irriga· 
tion is a. very important item, sometimes reaching 
60 per cent. of the total cost por acre, as shown by the 
following examples :-

TAOL'E IV .-Total Cost per A ere all Compared with Cost of Land 
Levelliny. 

:Scheme. 

Sado V a lie\· 
[danhl\ • 

Total cost 
per acre. 

£43 13 10 
£36 13 G 

Cost of hmd 
levelling. 

. . £] 0 l 11 
£9 3 8 to 

£16 10 6 
Alvega . . .1:22 10 6 £ 12 17 l 

A.- The following a re the schemes for which plans 
htwe been prepared :-

(1) Magos.- This scheme provides for the improve-

155·22 

' Original Rock Bed Surjac~ 

FIG . 3 - GftAVITY DAM ACROSS PONSUL RIVER 

ment of 1716 acres of swampy land. It includes an 
earth dam by means of which about 31 million cubic 
feet of water will be impounded, an embankment to 
prevent overflowing of the land at high flood stages 
of the Tagu.c;, a main drainage clitch and a drain 
system. A pumping station is a lso provided for 
lifting drainage water. The material for the dam and 
for tht'l embo.nlrment is compacted by the Proctor 
method to a minimum dry density of 125lb. por 
cubic foot. Hollers of the " sheep's foot " type arc 
part of the equipment, and have proved very ~ffi­
cient. This is the only case where the construction 
work was undertaken directly by the Board. In all 
the other projects, such work is carried out by 
contractors. 

(2) Oela and (3) Lourea.- The main purposes of 
theso schemes are protection against floods and drain· 
age of low-lying lands. Plans for both were prepared 
by Sir M. Ma.cDona ld and Partners, of London. The 
con.'ltnlCtion work is being dealt with by a P ortuguese 

that well-controlled irrigation of ~:~omb 13,000 acre::; 
of good soil will contribute towards decreasing tlw 
price of this commodity. 

Tho irrigation water is to be stored in a reservoir 
with a capacity -of 2825 million cubic feet. It is 
estimated that 176 million cubic feet of water will bo 

FIG. 4 - VAL E DE GAIO D AM 

slope, 1 · 40 t o 1. Along tho upstream toe a concrete 
cut.off wall is provided, tu1clemcath which a grouted 
cut·off wall will be extended into bedrock or into 
suitable impervious material. Tho rock-fill is to be 
protected from percolation and sloshing by a water· 
tight welded cliaphragm of steel plates placed on tho 

TABLE V.- Particular/J of Da11uJ. 

NE/liNT()/' Cli'EJT 
~ JTPii'IHil ~8()Y£ 

HAM£ \i :.. CAI'ACITY 
.J'CifEM E ~~ JTIIEAM 1/EEI'EJ'r 

fJI' OAM ~ ... BED 1'()/NT ()/' 
~ /tJIIKI/;Ifi()H 

$_g_ M . Acr~-l~d /'t>t-1 rt-el 

Mogo.s Mogo.s J95 4,85~ 45.9 49.2 

8 l/lyoes Covlelo 12 324 71.5 75.4 

Joclo !>ego 

/lolley d'o 1.987 54,850 159.0 18.3.5 

A liar I .si. ofeclion 

lt:lonho ,Pon.rvl 1.575 5J,240 144.3 157.2 

Sotfo 
Vole cls 

Volley 1.359 411.640 124 .6 168.9 
Gaio 

lntl. s~clton 

J'tlvev A rode 472 23,025 142.1 154.0 

J'orroio HtJMnllao 5,523 15,215 155'.5 I 7t1.7 

do l'rogv.rlt7 1,380 \12,4 30 10\J.J 116.4 

o'o. Jfonlotyll - 105:100 1\J/. 2 157.-1 

do O i YO/' - 48,640 - -

Vt/orico Sobor - 324.0()t 328.0 -
' 

Uontfego Azere 3.634 321,870 341.0 -

Comrll>os Com,oil/>oJ 815 11,0?5 8.1.5 88 5 

o.OI 
clo. Sot:lo - JJ,241 

IJOO -

lost through evaporation and l:!eopal?o in t.he re ·ervoir 
itself and 26 per cent. of the reroamder m tho canal 
syste~. Thus the amount of wate! actually avail­
able to be delivered to the crops will be reduced to 
about 45,000 acre-feet. 

The nature of the foundation m aterials at the dam 

. 
lEHilTH CHAii'~CT£11 

()/' t:fE.fT ()/'DAM 
Ot/TL/# E 

reel 
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2,27() wii/J ~= Clt1f CIJ/'6' 
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RPC.I'·Idl 

~ Wtlh Nillkl't:t/J - CIJncrele 
locin,r 

s s "'to& .. c 

upstream face of tho. daf!l. 'fl~o plates ~ll b.e .lm. 
thick, 24ft. by 8ft. m SlZO, wlth e:-.:pans10n JOmt::., 
and will be laid on e. concrete backing, 4in. thick. 
Next to this, there is e. wall of dressed stones laid in 
cement mortar, 6 · 5ft. wide at the base of the dam 
and 2 · 6ft. wide at the top. A section of the rock-

• 
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fill, 26 ·2ft. wide at the base and 9 ·8ft. wide at the 
top, is composed of regularly laid stones, 70 per cent. 
of which must weig. , 1100 lb. each or more. Another 
cction of the rock-fill is formed by stones dumped 

with no attempt at systematic a.rrangeroent, 70 per 
cent. of which must weigh over 350 lb. each. At the 
downstream toe there i 1!1J. wall of regularly p laced 
stones, each weighing 3300 lb. at least. A decking of 
3300 lb. blocks protects the downstream face. 

The outlet sluice has a capacity of 9000 cubic feet 
per second, the flow being controlled by two sets of 
two slide gates, each 4ft. by 5ft. in size . A concreto 
tower, 150ft. high, is provided, to which is connected 
a 60in. diameter pipe leading to the power plant and 
to the main irrigation canal. The admission of water 
into this pipe is controlled by three hydraulically 
operated slide valves placed a t three different levels. 
Control of discharge into the turbine and irrigation canal 
is provided by a needle valve and a butterfly valve. 

T he spillway is situated about 1 mile upstream from 
the dam site. The weir has an effective length of 
984ft., and is designed to discharge about 35,000 cubic 
feet per second, with a maximum depth of water of 5ft. 

A hydro-electric plant will be installed near the 
darn. This plant consists of a reaction turbine 
operating under a head varying from 126ft. to 79ft., 
direct connected to a 2000-kV A alternator, designed 
to deliver three-phase, 50-cycle current at 6000 volts, 
a transformer delivering 60,000-volt current and 
accessory equipment. An annual output of 5,200,000 
kWh will be obtained. 

The main irrigation canal is 8 miles long, and has a 
capacity at the head of 250 cubic feet per second. The 
amount of water supplied to the crops will be about 
1 5 cubic feet per second. During the most critical 
month (August) the duty of water is estimated at 
70 acres per second-foot. 

The study of economic conditions indicates that as 
a result of irrigation the value of the agricultural pro­
duction of the land covered by the ado Valley scheme 
will increase from £57,900 to £260,345, and the net 
revenue from £22,740 to £114,900 p er year. In 
addition to this, a revenue of about £8000 from the 
power development is reckoned upon. 

(5) I danha.-The principal feature of the Idanha 
scheme is a straight gravity darn, built of cyclopean 
concrete, to be erected across the P onsul R iver. A 
typical section of this structure is shown in .Fig. 3. 
The dam is 14 ft. high above t he stream bed, and 
170ft. high above the deepest point of the foundation, 
1\nd has a top length of 470ft. I t has a thickness at 
top of 17ft. and at base of 11 ft. The upstream 
battet• is 5 per cont. and the downstream batter is 
7 5 per con t. A geological survey of the site led to the 
conclusion that a certain amount of grouting will 
have to be carried out in ordor t o seal crevices and 
cu t off percolation under the dam. 

The outlet sluices are two tunnels, 5ft. in cl.iameter, 
equipped with oloctrica lly operated gates. Provision 
for drawing water from the reservoir into the power­
house which adjoins the dam is made by means of a 

steel penstock, 60in. in diameter, which pas es through 
the dam, and which can deal with a d ischarge of 
300 cubic feet per second at high water. The control 
is effected by means of an electrically operated gate. 
The spillway, designed with a. generous margin of 
safoty, will discharge 24,700 cubic foot per second 
under a head of 9ft. 

T he power plant, located at tho foot of the dam, 
consists of a horizontal shaft Francis type turbine, 
running under a. hoad varying from 117ft . to 66ft., 
direct connected to a 2000-kVA a lternator. This 
plant will supply energy for two small pumping 
stations included in the di t ribution system, and will 
facilitate rural electrification. 

The area of irrigable land is over 16,000 acres, but 
only about 3000 acres will be liTigated in the near 
future. No substantial economic results are expected 
from this scheme, the main purpose of which is to 
improve conditions of the working class in the Idanha 
district. 

The main canal has a capacity of 300 cubic feet 
at the head, and is about 22 miles long. For the first 
4 miles a concrete flume of circula r cross section will be 
used, the remainder being a concrete-lined canal 
with trapezoidal cross section. Several distributary 
ditches a re taken out of this canal. 

(6) A lvega and (7) Burgaes.- Although they are 
located in different parts of the country, these two 
small schemes have been included in the same 
contract. 

At Al vega an area of 10 2 acres will be irrigated 
by water pumped from the Tagus. The pumping 
station is composed of two units, each consisting of 
one 20in. centrifugal pump driven by a 180-kW 
electric motor wound for 500 volts. The power will 
be supplied by a private company. The maximum 
lift is 93 ·oft., and the plant has a capacity of 35 
second-feet. Water will be delivered to two canals. 
Provision has boon made for silt ing up an area of 
170 acres previous to irrigation. 

The Bw-ga.es Dam is a small gravity structure, 
71 · 5ft. high above stroa.m bed. I t will impound water 
from the Cairn a River, to be used mainly for summer 
irrigation of meadows. 

B.-Schemes Nos. (9), (10), ( 11), and (12). Plans 
for these schemes and for the extension of the Sado 
V a lley scheme are still being prepared. 

C.-T he principal features of the three major 
schemes will n ow be briefly summa.r·ised :-

(13) Sorraia.-One of the pw-poses of this scheme 
is to regulate the discharge of the streams of the 
Sorraia watershed by means of four reservoirs with 
a combined capacity of 15,000 million cubic feet, 
distributed as follows :-Me.ranhao, 7000 ; Montargil, 
4500 ; Divor, 2000 ; Fragusta, 1500 million cubic 
feet (see Table V ). 

The Mara.nhao Dam will be a. combination earth and 
rock-fill structure, and is by far the most important 
work contemplated by the Board. Except for the 
dimensions, 1t is very similar to the Vale de Ga.io 
Dam, a. cross section of which is shown in Fig. 4. 
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At Montargil and across the Divor River, earth dams 
will be erected. At Fragusta a rock-fill dam with the 
water slope protected by a concrete facing will be 
built. Hydro-electric plants will be installed a t the 
foot of the dams. Their output is estimated at 
approximately 28,000,000 kWh. The water stored 
in the reservoirs will feod a canal system with a total 
length of about 125 miles. I rrigation water will be 
delivered to some 90,000 acres of alluvial soils. A 
road system will have to be e tablished, and is 
included in the project. 

(14) Ribatejo (Tagu.s Tlalley) .- Thi.s schomo em­
braces an area of 30,000 acres on both sides of tho 
Tagus to be liTigated by water clravm from tho 
rivor by a diversion dam of tho opon type. The main 
canals will have a. total length of about 30 miles. 
The mo::;t important problem to be dealt with is tho 
protection of land against floods. Provibion is made 
for draining tho protected land, either by gravity or 
by pumping, should the flood water enter it. 

(15) Mondego.- This schemo provides for the pro­
tection, drainage, and irrigation of 36,000 acres of 
flat land in tho Mondego \"alley. A clam, 300ft. 
high, built of cyclopean concrete, will storo 14,000 
million cubic feet of water, which will bo directed 
into t he river and diverted by a weir into a distri­
buting system. The main irrigation canals will have 
a total length of about 7 5 miles. A power plant 
will be installed at the foot of the reservoir dam, its 
output being estimated at 47,000,000 kWh. 

A GLASGOW FIRM'S JUBILEE. 

SaTURDAY, June 6th, has boon cho!len to commemorate 
the fiftieth anniversary of the establishment in Glasgow 
of the Cathcart works of G. and J. Weir, Ltd. The event 
is to be marked by g1·anting a holiday with pay to all thobe 
in the firm's employ, and special gifts will be made to 
employees to mark the celebration. We may recall that 
the firm was founded in the 'seventies by the brothers 
James and George Weir, with offices in Hydepark-street, 
Glasgow. By that timo Mr. Jamos Weir had already 
patented a number of useful inventions, including starting 
valves for compound engines, the hydrokinotor boiler 
circulator, and various feed heaters. The offices were 
moved first to J a.maica-street and then to Commerce­
street, Glasgow. Mr. James Weir became greatly inter­
ested in the problem of corrosion in marine boilers, and 
carried out a great deal of research work from which he 
evolved the Weir de-aerating contact feed heater. Feed 
pumps followed, and in 1 6 new works wore built at 
Ca.thcart for the specialised manufacture of marine 
auxiliary plant. A little later the first Weir marine 
evaporators were designed and built, and the use of the 
au.xilia.rie.s manufantured by the firm was greatly extended 
in naval and mercantile ships, both at home and abroad. 
In 1891 the firm became a limited liability company, and 
when in 1020 l\1r . .Tames ·w eir diod, the present Lord Weir, 
his son, became its chairman. The board of directors now 
includes l\1r. J . R. Richmond and Mr. C. R. Lang, joint 
manRging directors; Mr. James G. Weir, l\lr. J ohn Craig, 
Mr. J. R. Lang (works manager), the Hon. Kenneth " "eir, 
Mr. H . Hillier, Mr. M. L. Jamieson, and l\1r. J. Spittal. 
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The Cunard White Star 
Queen Mary.'' '' 

Liner 
~ear and impulse starter. The regular governor gear 
1s fitted to control the speed within fine limits for 
direct lighting at any load, and the exceptionally 
smooth running properties of an eight.cylindor engine 
are valuable for plant which has to be installed on tho 
upper deck and adjacent to passenger accommodation. 
In . additi?n, an emergency trip governor is fitted 
wh1ch sw1tches off the engine in the event of any 
mishap tending to dangerous ovorspeeding. 

No. IV. 

(Oontinued from page 668, May 29th.) The generators, which were supplied by the British 
Thomson-Houston Company, Ltd., of Rugby, are 
75 k~. compound wound, 220 volts, open t ype 
machmcs and are canopy protected. 

ELECTRI OAL D ISTRIBUTION SYSTE:\I. 

TN concluding our last article, which dealt with t he 
.l water softening installation and the electric 
generating plan t for the machinery and hotel services, 
we made reference to the main machinery switch­
board, which is ~rra.nged in the after turbo-generator 
room. Tho swttchboard for the hotel services is 
a.cco~odatcd in tho forward turbo-generator room 
a_nd_ 1t ~as a. total length of 37ft. It is generally 
~imilar m dcs•gn to the machinery switchboard and 
1t controls tho three turbo-generators in the forward 
room and feeds the various r ing mains . 

• 
A U XILIARY S WITORBOARDS. 

I n F~!:!s . 28 an~ 29 we illustra:te two typical examples 
of aux1hary swttchboards whtch were, like t ho main 

the board down to a. minimum the links in question 
~ave been actually fitted to run on the bus-bars and 
m a ll cases the cablo t erminals on them have been 
fitt.ed in the run of the cables in such a position that 
they have been kept clear of the back of the switch­
boards. As a result t he run of the cables is 
simplified 

The forward ring and mid r ings on "A" deck and the 
after ring on ";B" deck are all fed from the hotel supply. 
These three rmgs can be kept ent irely separate from 
cac? other or . arranged as one complete ring if so 
?esrred. An mterest ing and important feature is 
mcorporated on the switchboards on these decks· 
a ll radiator a~d fan circu_its ~n each board arc supplied 
through a smgle-pole crrcutt breaker which is con­
trolled from the br idge. In the event of £ re the 
radiator and fans in the affected area. can be shut off 

To cool the circulating water Heenan and Froudo 
coolers, the fans driven by drip-proof B.T .H. motors 
connected directly across the generator terminals, 
are employed, so that the cooler motors and fans 
~t~rt: with ~he build up of the generator voltage, and 
1t IS unposs1ble to start tho engines without the cooling 
equipment coming into action. 

The engines, we may state, are of the standard 
Parsons type and are designed to comply with tho 
special requirements of tho Board of Trado, Lloyd's 
Register of Shipping, and Cunard White Star Lino 
for ships' emergency generating plants. 

The emergency switch board, a. view of which is 
given in Fig. 30, is divided into two sections, which 
are remote from each other, one of which con trols the 
generators a.nd the other the feeder sections. Tho 

FIGS . 28 AND 29- TWO T Y PIC AL AUX ILIARY SWITCHBOARD5-WHIPP AND BOURNE 

FIG . 30-EMERGEN CY FEE D E R P A N EL FIG. 3 1- LOW - VOLTAGE MOTOR GENERATORs-B . T . H . 

switchboards, supplied by Whipp and Boume, Ltd., 
of Castleton, near Manchester. 

The auxiliary switchboards on the machinery 
decks, which are normally supplied from the 
machinery board, are arranged so that the supply 
from the hotel board can be used if necessary. This 
is made possible by means of links on the auxiliary 
boards, which are so arranged that the change cannot 
be made inadvertently. 

Each auxiliary board is fitted with the necessary 
breaker and switch fuse circuits for the control of 
the apparatus in the immediate vicinity, and each 
board can be completely isolated by means of a 
system of links and electrically operated breakers 
without disconnecting any other boards. To save e.s 
much space as p ossible by keeping the dimensions of 

and cannot be put in circuit until the control switch 
on the bridge is opened. 

El\tEROENCY GENERATORS AND SWITC.EIBOARD. 

The emergency plant, a viow of which is given on 
page 592, consists of two 75·kW generating sets, each 
comprising an eight-cylinder P arsons engine, con­
structed by the Parsons Oil Engine Company, Ltd., 
Southampton, having 7in. bore and Sin. stroke, and 
designed to develop 150 to 160 H .P. at 850 r.p.m. 
when working on paraffin fuel. Tho whole plant has 
an overload cap acity of about 25 per cent. for a 
limited per iod. 

A 12-volt electric starting system is fitted to each 
engine, supplied from an independent starter battery, 
but the engine is also supplied with hand starting 

generator section consists of three pnnols, ono for the 
control of each machine, and ono for the supply to 
the feeder section ; t he feeder section is so interlocked 
that it cannot be operative unless at least ono of the 
emergency generators is running. 

IT is supplied from three separate sources-the 
hotel supply, the machinery supply, a.nd the emer­
gency supply, but is interlocked so that only one of 
these is fooding the bus-bars at one time, and therefore 
there is no risk of paralleling the various supplies. 

Normally it is fed from tho hotel service, but should 
that supply be cut off the board it is automatically 
switched over to the machinery service. I mme­
diately the hotel supply is again available, the supply 
is taken from that source, tht> machinery supply being 
cut off at t he same timo. ·when the emergency 
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generators are in service, both the previous supplies 
tl>re cut out, but are available when the generators 
arc shut down. The whole of the changes we have 
referred to are automatic, so that there is n o likeli­
hood that a supply to this board will not be available. 
In addition, there is a switching arrangement whereby 
the em ergency generators can supply cuiTent to either 
or both of the main boards should all the main 
generators be stopped, as may be- the ea e between 
voyages. 

F or the low-voltage supply, such as is required 

FIG. 32-cABLE RUN IN ENGINE - ROOM 

for the operation of telephones, cabin call bells, fire 
a.larms, clocks, passenger and cre-w emergency gongs 
and miscellaneous systems of this nature. two motor 
generators, each of 2-kilowatt capacity, have been 
installed. Each is designed to deal with the full 
connected load of the system, but in the event of the 
running machine being inadvc>rtently stopped, the 
load is automatically thrown on to a nickel iron 
battery, ancl at the same time an indicating lamp a.nd 
wa1ning bell on the main machinE>ry switchboard 

• 
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thyratron control of the public lighting, is given in 
.Fig. 31. 

Two low-power ring m1.1.im:1 arc fitted for tho dis­
t-ribution of the low-power supply, one for the forward 
part of the vessel and tho othet· for the aft, and 
each consists of a pair of 19/0 · 064 cables. They aro 
connected to suitably placed double-pole fuse-boxes, 
which, in turn, are linked up to the various low-power 
. crvicl:'s throughout the ship. 

ELECTRIC CABLES. 

The- l'il'ctric cables, the major portion of 'vhich wcro 
supplied by Callender 's Cable and Construction Com­
ptl.ny. Ltd., vary in type according to the duty and 

• 
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cables therefore aro used throughout the vessel. All 
ring mains and large cables to circulating pumps, 
steering motors, capstans, and windlasses arc sup­
ported throughout on porct~lain insulators. This 
method has also been adopted for the sub-mains and 
has been found from previom; Cunard practice to give 
a maximum of freedom from insulation breakdown. 
A typical view of the cable run in the after enginc>­
rooms is reproduced in Fig. 32. 

The remainder of tho cable was supplied by 
British Insulated Cables, Ltd .. of Prcscot, Lancashire, 
and it included the equipment in the crew's 
quarters where the cables a rc run in solid rlrawn 
galvanised steel tubing. 

FIG. 3 4 - STEERING GEAR SWITCHBOARD-BROOKHIRS T 

position on t.he ship in "vhich thoy are installed. The 
sizes range from 1/0 · 036in. to 127/0 · l03in., and 
include multicore cables of from two to twenty cores. 
Special consideration was given to cables run in wood 
casings and to the fireproofing of the t imber and cable 
sheathing, which was carried out as a precautionary 
measure, while corners of wood casings were carefully 
rounded to avoid abral'lion. In positions where 
ea blc, of opposite polarity h~tvc to cross each other, 

The total length of electric cable fitted through­
out tho entire ship amounts to no less than 735 
miles. A number of colours aro employed in the­
finish of the various cables, in order to assist in 
identifying the many different circuits throughout 
the ship, and over 8! miles of Harco perforated steel 
plates, supplied by G. A. H arvey and Co., London. 
Ltd .. were used in fixing the cables and wires. 

Ele-ctric motors, ranging from 0 · 25 to 2 5 H. P .. 

' 

• 

FIG. 33- ELECTRO - HYDRAULIC S TEERING GEAR- BROWN BROTHERS 

come into operation , warning the attendant of the.' 
stoppage. 

The battery, which was supplied by Batteries, Ltd., 
of R eddish, consists of eighteen nickel-iron cells, 
with a designed outpu t of 20 amperes for a period of 
five hours. I t is charged from the main 220-volt 
supply. The motor generators and switchboard arc­
placed in a special compartment on " E " deck near 
the entrance to the after turbo-generator room. A 
view of these motor generators, also those for the 

speci1.1.lly designed crossing pieces a rc fitted which 
preclude any possible chance of contact, thereby 
eliminating the possible danger of fire. 

Owing to the great length of tho ship and to the 
fact that the hotel service generating plant is placed 
in a position considerably forward of the main elec­
trical centre, on account of volt drop difficulties, 
advantage could not be taken of the higher density 
which might have accrued from the use of paper or 
cambric as an insulating medium. Rubber insulated 

have boon insta.lled in tho ship and, excluding cabin 
fans and other fractional horse-power motors, of 
which there are several hundrc<h;, the aggregate of 
the more important motors reaches the figure of 
17,818 H .P. The number and individual powers of 
the motors, the capacity of the generators, and other 
details of general interest have been tabulated and 
compared with those of the " Mauretania " and 
" Aquitania." The comparison which shows the 
groat development in the use of electr icity on board 
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ship is given in Table I below. The figures in each 
case represent tho position when the v essels were 
built, and do not take into accoWlt any subsequent 
alterations or additions. All the motors Jitted 
throughout the ship were constructed to tho specifica­
tion of tho Cunard '"'lute Star Line ; they were also 
approved by Lloyd's R egister of Shipping, and Board 
of Trade, and m eet the r equirement of the Institu­
tion of Electrical EngineerH. 
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bronze bu.'lhes and an" fn•c to xlide on the circular 
a rms of the fo rged stc0l tiller which is k eyed to the 
rudder stock, this combination of pivoting and sliding 
movement enabling the straight tine motion of the 
rams to be transmitted to the angularly moving tiller 
arms. The total weight of til ler and rudder is carried 
on a rudder bearing of the makers' special design. 

Letters to the Editor. 

r..g­;). ;) 

( We do not hold O'Uraelvu rupoMiblt for the opinioM of O'Ur 
C()rrupondtnta.) 

CEKTRIFUGAL PUMP E FFICIENCIES. 

· · )la ureto n ia. " 
·· Aquitanio. " .. 
·· Qu('('n )lory ·· 

• • 

TADLE I. 
Gross tonnage. 

:10,696 
. . 45,64 7 
. . 80,744 .. 

Compll'te>d. 
190i 

. . I 9 L •~ 

. . 1936 

The pressure fluid is supplied to the cylinders by 
" VSG" Mark !II, Size 50, high-pressure variable 
delivery pumps, each driven by a 250 B.H.P. Laurenc<· 

cott motor controlled from a pecial Brookhirst 
switchboard eql.tipped with automatic starter:; for a ll 
motors. The board, an illustration of which is given 
in Fig. 34, is supplied from the main and emergency 
switchboard':!. The fluid d elivery from the pumps i:o 
controlled by a system of control and hunting gear, 
and as the effort required is natw-ally high for normal 
manual control a complete servo-gear has been pro­
vided. The servo-gear is of the clectro-hydrauli<: 
type, with all parts duplicated, and it has two 
" VSG " Mark Ill, Size 1, variable delivery pumps, 

Sm,- As it has been suggested in your columns thut 
this question is worthy of further discussion, I trust that 
you wiU consider the following remarks sufficiently inter· 
esting to occupy space in your journal. 

The reliability of efficiency figures-whether those of 
centrifugal pumps or any other engineering product­
depends upon three main factors :- Time devoted to 
obtaining the tei!t, instruments used to determine the data. 
and persons employed in carrying out the tet-~t. The>~e 
factors can influence results materially without any refer· 
ence to country of origin, though, per.!onally, I do not 
consider it a recommendation when a. British firm sends 
members of its test ~tl\ff abroad to receive instruction. 
This hat-~ happened. 

" )I nu re. 
Electric motors. tonin." 

~0. I B.b.p. 

I 400 
16 00 

I ·• Aqui­
tnnin.H 

" Qu('<>n 
)!or) ... 

.No. 

17 
u 

B.h .p.J No. I B.h . p. 

333 77 4.640 
700 37 3,957 

F:ngine-room machinery 
Boilt>r-room machinery 
:\la.chinery epnce venti· 

lotion ..... . 
Accommodation venti-

Lation . . . . . . 
Deck machinery . . . . 
Steering Gear . . . . 
J( itohen machinery .. 
Various small motors .. 
Elevators and hoists .. 
Refrigerating 

machinl'rv 
• 

Boat-hoisting 
machin('ry 

Totals • • 

Total capacity of genl'· 
rators, including 
emergency sets .. 

29 276 

69 208 
8 48 

- -
- 20 

3 15 
14 114 

4 64 

4 10 

165 j 2.0531 

I 

30 

5 

12 
10 

•) -

479 

3 7 
56 

131 
14 
95 

60 

li8j2,251i 

19 388 

235 I ,119 
28 5,768 

3 750 
32 40 -I 256 
40 268 

5 150 

24 4 0 

578 J t7 .818 

1 each driven by a 4 B.H.P. L aurf'nce Scott motor, 
which supplies fluid to duplicated cylinders operating 
the main steering gear control gear. The servo-gear 
is in turn controlled from the bridge by duplicated 
hydraulic telemotors. so arranged that either may_be 
used at will, the change from ono to the other bemg 
simply a matter of the steersman m oving from ono 
wheel to the other . A t hird distinct link from the 
navigating bridge to the teering gear is provided by 
a Sperry gyro-pilot connected direct to the serve­
control gear, giving either h and or coroplet<' au~o· 
roatic st t'er ing on a predetermined COW'SC. A thtrd 
tC'lemotor is provided on t hC' docking bridg<' for 

Number of lamps . 
approximately .. 

L(•n~h of cables in 
m1les. opproxim11tcly 

Cooldng apparatus 
Rndiotors. &C'. . . . .I . . 

1,500 k\\" 

6,600 

150 
\ "cry small 

70 kW 

-

t.630kW 

10.000 

200 
Very small 

-

9,250 kW 

29,000 

735 
1,450 kW 

420 

ELECTRICAL (;o NTROL GEAR AND LwHTINO. 

Motor control gear on a vessel of tl~e " Queen 
l\Lary's ,. size and importance must necessarily be _of 
tho type to ensure a_ continuity of s~rvice, and speCial 
consideration was gtven to the des1gn and manufac­
ture of such apparatus ·with a view to securing acce~si· 
bility and immunity from break~own. The followm.g 
manufactw-et'S were entrusted w1th t he work on this 
cquipment :- Alien W est and Co., Ltd., of Brighton; 
Brookhirst Switchgear, Ltd. , of Chester; ~nd 
Laurence Scott and Electromotors, Ltd., of Norwwh. 

The general lighting of the ship was carried ~>Ut to a 
very high standard and throughou~ the cab~ cl~ 
passenger accommodation and corr1dors the lightmg 
equals that of the roost modern first-class hotel ashore. 
The general lighting in the tourist a_nd third-class 
Accommodation is a lso of an unusually h1gh standard. 

pecial Lighting is arranged_ to be controll~d 
from the b ridge for boat Lightmg and for use m 
launching the Lifeboats. Two 18in . . Sperry search· 
light projectors are fit~od on ~he bndge house and 
fol.tr 1000-watt flood-ltght prOJ<'Ctors- two forward 
on the aft side of the bridge and two aft of the after­
most lifeboat illuminating the ~:~hip's sido and lighting 
the wa.te1', while twenty-four boat inspection lante._-ns 
a nd twelve ovcrside light of 300-watt capac!ty 
illuminate the boats in their housed and embarkatLOn 
positions. These lights have bcC'n arranged on port 
and starboard emergency circuits and are contr~lled 
from the bridge by contactors t.hrough spcctally 
designed push button switches. . 

Flood-lighting of the funnels and br1dge front has 
a lso been arranged and fifteen 1000-watt B.T.H. 
flood-Light projectors placed in specially _selected 
positions and con trolled from the b~1dgo provtde very 
fine illumination of these outstanding features ~f the 
lohip. The general lighting of public rooms w11l be 
roff'rred to later. 

STEERTNG GEAR. 

emergency use. . . . 
Vvhcn the steering gear 1s m nonnal operatiOn at 

sea the two main pumping units are running, a nd they 
supply fluid to the main cylinder~ and ra~ connected 
to tho tiller, with both servo-umts runnmg and both 
navigating bridge telemotors conne~ted u p .. Move­
m ent of the bridg€' telemotor wheel lS transrruttcd to 
the telerootor receiving cylinder which controls thC' 
servo-pumps ·upplying fluid to the servo-cyli.nders, 
which in turn operate the main steering control gear. 
This gear controls t he delivery of fluid to the main 
rams, which, through the swivel crossheads, act on 
the anns of the t iller, causing the rudder to respond 
instantaneously and move proportionately to the 
movement of the telemotor 'vheel. T he sensitive 
control of the rudder has been demonstrated on trials, 
the rudder stock , lOOOft. away from the telcmotor 
t ransmitter, responding to a movement of one spoke 
of the small steering wheel. 

In order to ensure against any possible breakdown 
at sea the four operating rams and cylinders arc con­
nected up thr ough a system of valves and pipes which 
permits the gear to operate with any of ~vc c~m­
binations of cylinders, a ll normal manreuvrmg bemg 
carried out on any two opposed cylinders. Although 
three main pumping units are provided, any one of 
them i.-; capable of moving the rudder to hard o~er 
with the ship steaming at full sp f'ed, and any p~pmg 
unit can be brought into action by simply star tmg up 
its driving motor from the main or em<'rgency switch· 
board. A complete system of electrical alarm equip­
ment ensures immediate warning of the failw-e of 
supply or stoppage, from any cause, of any mot<;>r. 
The scrvo-gear, which is duplicated, can carry on ~ts 
duties equally well with either one or both of 1ts 
pumping units, which automatically take up dut.y 
when their cJ.riving motors arc started up. _As alrea_dy 
stated, the navigating bridge tclem~tor ~tallatton 
is completely duplicated ~n~ a dockm~ brtdge telc· 
motor is also provided, while m the steE>rmg gear corn· 
partmcnt a p edestal is pr<;>vided carrying a wheel 
controlling the servo-gear mdependent of the t~le· 
motor installation. In addition, a large pedestal wtth 
a hand wheel provides for t he control of the steering 
gear independent of the servo con trol. The gear can 
thus actually be con trolled from si.x d istin ct. wheels. 

Pmn>s. 

Reported test figures have necessarily to be accepted 
with considerable tolerance, for the very good reason 
that most data published are the results of commercial­
by no means the same as scientific-tests, carried o~t wi~h 
the help of commercial instruments by a staff skilled m 
obtaining the results required (but not necessarily educated 
in the precise use of precision instruments) at such a. speed 
as may not hamper production nor unduly raise <·osts. 

It is an undeniable fact that cases exist in which test 
room staffs have been bullied into producing the result!~ 
expected, under the argument that what ha.<J on~e been 
done can be repeated. In the absenre of spc>c1al p1·e· 
cautions, flattering inaccuracy i8 liable to be perpetuated 
in this way. In other cases the test room staff, though 
frequently asserted to be too unintelligent to be capable 
of faking results, delight~ in its ability to disprove the 
assertion . 

Often, too, the probable accuracy of co~ercial te_st~ 
is highly overrated. Generally the rate at which a strmg 
of tests under varying conditions is recorded precludes the 
possibility of a state of stability ever having been. arrived 
at. Whilst even if tho time spent upon the ser1es were 
devoted to obtaining a single reading under constant 
conclitions, the result would mostly be scientifically 
useless because each instrument used would have but a ' . commercial degree of accuracy no greater than the margm 
within which the result to be determined is supposed to 
be correct ; and even these inRtrument8 would not have> 
been read simultaneout-~ly. 

A pump efficiency of 80 per cent. ± 2 · 5 per cent. i..., 
usually acknowledged to mean (80 ± 2· 5) pe~ c~~t.: 
80 per cent. with 2 · 5 points margin to allow ~or m.a.bihty 
to test '\Vithin closer limits. How much w1der of the 
mark the results really can be becomes clear when it 
is remembered that the motor efficiency is not guaran teed 
accurate within finer limits ; nor the precision electrical 
instruments either. Vacuum and pressure gauges are 
still less accurate, and the water gauge may perhaps be 
as accurate if used properly. This final conclition applies 
equally well to all the other inst~ents used. ~nd mea~ 
barring pulsation and unsteadmess of all kinds. ~o 
pointer should swing ; no fluid ~olumn_ or surface, surg~. 
Such a conclition m only poSSible WJth the hydratlil<· 
gauges if they are throttled sufficientl~-made suffic_i~ntly 
less sensitive than they naturally are, ID order to fac1ht~tP 
reading. Tho electrical in..<Jtruments ~re not s~ ea~•ly 
dealt with so their pointers are contmuously Jumpmg 
and swinging through wide ranges under the influ~nc<' 
of varying shop loads, neighbottring tramway sen•J<·e>;;. 
and possibly even of both these clisturbance:<. 

Added to all these unavoidable contributions to 
inaccuracy are those arising from miHUse of the assembled 
machines and instruments. One of the most frequent 
arises from the fact that although a motor necessarily 
changes its speed as the load varies, the test staff usually 
endeavours to imposo a constant speed upon the ~o.tor. 
This contributes in no small measw'O to the conclit10ns 

An clectricalJy operated auxiliary of_ unw ~al 
interest is the steering gear. The exccptJOna.l ~1ze 
of the ship and the n ecessity of accurate ~ancruvr?lg 
at high and low ship speeds called for the mstallat10n 
of a. rudder of large area. The ru~der, which ~s of the 
·t reamline unbalanced type, rcql.W"es a . teermg gear 
cx(•rting a turning moment of ap_proximately . three 
times the power of the largest st~cr~g gear pr~v10usly 
built in this country, and wotghmg approxunately 
1 0 tons and the design finally agreed u pon was only 
arrived ~t after long and careful ~onsi_deration of all 
factors by both the owners and ~htpbwlders . All th<:> 
different types of lmown steermg gears . were con­
sidered, and the conclusions arriv:ed at pomted to _an 
electro-hydraulic steering gear bcmg tl~o only solut10~ 
of the problem of efficiently controllmg the rudder 
and providing the maximum possible s~feguards by 
duplication of essential parts. ~he dcs1gn and con· 
struction of the complete steormg !?ear- from ~he 
t(·lcmotors on the bridge to, and including, the mass1vc 
rudder head bearing- was entrusted to Brown 
Brothers and Co., L td., of Rosebank Ironworks, 

Any description of the s teering equipmen t of th<' 
ship would bo incomplete without som e reference' 
being mad e to the " VSG " variable de~iv~ry pressure' 
pumps, wluch provide the pressure flwd m what~ver 
quantity is required at any momen~ for any. desu·cd 
movement of the massive rams whlCh act dtrcct on 
the t iller ends and give a balanced effect about the 

of instability which preclude the obtaining of acc~rate> 
results, and, incidentally, provides easy means of mtro· 
ducing adjustments or· making mistakes. . . 

A test-bay foreman was once overheard expro smg hi-. 
dissatisfaction of hi.s manager because •· he didn't know 
there was moro in te!lting than reading instruments.·· 
Managers do not, as a Jule, countenance inaccttrate tE'Mts, 
but neverthele:<~s, they sometimes cause them. It was. 
at ~ne time fashionable to call in an impartial expert to 
confirm un~sually good results. Tbo records achieved 
were marvellous. The fashion has passed. 

E<tinburgh. . . . . 
The final design, sho'vn m J!tg. 3~, lS a steermg ge~r 

with four cast steel hydraultc cylinders an·a.nged m 
pairs on either side of the rudder stock with the rams 
of each pair coupled together ~nd f<;>rming double 
bearings in which pivot the verttcal pms of the c~:;t 
steel crossheaclc;. The crossheacb are fitted w1th 

rudder post. . 
The " VSG " pumps were manufactw-ed at Elswtck 

and were supplied by Variable . p ccd Gear, . Ltd., 
to Brown Bros. and (;o., L td., Edinbw-gh, for ~cor­
poration in the s teering gear. T hey are . spectally 
designed for marine d~t~ and are of a? ~prov:ed 
design, based on the \\ illiarns-~anney prmc1pl~ w 1th 
axially disposed pistons. They ~corporate mam and 
radial thrust bear ings of the Michell type. The no­
load condition under which the pumps nm wht:n n ot 
actually d eliv<'ring fluid is an impor tant f!lctor m the 
conservation of power. The results obtamod on t~c 
trials con.6.nned the economy of the electro-hydraul1c 
system we have described. 

(1'o be continued.) 

A LARCE number of the Ruhr mining companies are 
intere!lted in a proc<'ss for the production of oil from ~oal 
by a pressure-extraction method. The new method 1s a 
solvent procest-~ using tatralin. 

Whilst thoroughly agreeing with most of that which ha.~ 
been suggested by your various correspondents, I ~vould 
like to go one better than Mr. Cameron . . Interestmg as 
are the figures quoted in his table on April 24th le.s~. l\lr. 
Lupten's thanks and praise would bo better earne~ 1f tho 
table were completed by a. statement con~enung , tlw 
number of eyes employed in each pump ln;ted. fhe 
specific speed!> could then be. determined: and ~ffi~iency. 
apart from specific 8peed, 1s no definite c- r•tenon of 
perfection. 

It i'l suggested that when efficiency figures are put 
forward it should be standard practice to make reference 
to the British Standard Specification. That would be 
a. long stride in the right direction, and, being an easy one, 
it is strange that it has not been moro usually adopted 
already. B. 1\1. WooDHOUSE. 

June 2nd. 
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ELECTRICAL DRIVE IN THE CARPET WORKS OF E. WEBB AND SONS, LTD., \VORCESTER 

FIG . 1- PART OF ORIGINAL WORKS FIG . 2-CARDING MACHINES 
• 

FIG. 3 - HORS E · HAIR PREPARING MACHINES FIG . 4 - AUTOMATIC LOOMS 

Electrical Equipment 

WHILE it rarely happens that descriptions of electrified 
wo•·ks reveal anything very new in the way of electrical 

practice, it does not follow that they are devoid of interest 
to industrialists dissatisfied with their driving arrange­
ments. The present description rela tes to the new works 
of Edward Webb and Sons (Wo,·cester), Ltd., who started 
a horse-hair seating and hair cloth business in the centre 
of the town of Wor cester as far bo.ck as 1835. From time 
to time the original factory was extonded, and in April 
last the business was transferred to an entirely new 
factory, covering 55,000 square feet, on the outskirts of the 
town. 'Vith its small rooms, low roof, narrow passages, 
and winding stairs, the old building proved unsuitable 
for efficient production, and although electric driving had 
been employed for a long time, as Fig. 1 indicates, the 
equipment was scarcely all that could be desired. Sha.ft­
ing, pulleys, and belts have now been eliminated by the 
adoption of the individual drive, which has made the new 
light, airy, one-storey building thoroughly up to date, and 
devoid of transmission obstructions. I n all, there are about 
190 Crompton-Parkinson motors, practically all of the 
squirrel-cage type, with an aggregate of approximately 
400 H.P. For the most part, the machines have outputs 
less than 5 H .P., and the power factor is at present rather 
low, but condensers are being installed to raise it to about 
0 · 95. Contrary to what may appear to be desirable, 
ordinary protected motors ha\'e been adopted throughout, 
as experience in the old factory, in which the conditions as 
regards the presence of cotton and wool fluffs and hairs 
were very much worse than they are in the new factory, 
showed that they were perfectly satisfactory. 

A 440-volt, 50-cycle, three-phase supply is taken from 
the Worcester Corporation's mains, and after passing 
through an Ellison main switch panel with draw-out 
type, four-pole breakers it is fed by a lead-covered 
cable to splitter boards in Lhe works, and thence to dis­
t ribution boards, all the cables, which are of H enley's 
manufacture, being carried under the floor, thus pro­
viding a neat and serviceable lay-out. 

The chief raw materials are horse-hair, goat-hair, cotton, 
and wool, most of large quantities of hair needed being 
obtained from South America. The poorer qualities of 
hair are curled and sold for filling upholstery and 
mattresses, while the best quality is used for hair cord 
carpets and for the manufacture of high-class horse-hair 
canvas, known as " Laptair," which tailors employ as an 
interlining in the shoulders and lapels of coats. 

• Carpet Works. tn a 

Work begins with the arrival of the bales of horse and 
goat-hair, which is cleaned by passing it through dust 
extractors with fans driven by 7 · 5 H .P. motors. The 
best quality of hair passes through various processes in the 
hair preparation department, in which it is made ready for 
spinning. I t is then carded on large carding machines, 

FIG . 5 - APPA RATUS FOR PRESSING AND DRY ING 

" L APTAIR " 

two of which are shown in Fig. 2. These are driven through 
chains by 4 H .P., 720 r.p.m. Parkinson motors, which, 
like most other motors in the works, are controlled by 
Donovan push-button units. As shown on the left of 
this illustration, the hair enters the machines as a tangled 
mass, and after passing through the wire brush surface of 
the rollers comes out as a. continuous loosely twisted 
sliver or coil, about lin. in diameter. 

The row of 2 H.P. motors shown in F ig. 3 are driving 
some of the many horse-hair preparing machines, on which 
the coils of hair are reduced in s ize and wound from reel 
to reel. The final stage is reached when a. string of about 
eight hairs thickness has been obtained. This is then 
bound round in a criss-cross pattern with cotton thread 
throughout its length, thus forming a strong thread 
suitable for weaving. The weaving of the firm's " Le.pt­
air" horse-hair canvas interlining, composed of worsted 
warp and horse-hair weft, is done on a battery of Northrop 
automatic looms, as exemplified in Fig. 4. Each loom 
is driven by a 1 H.P., 940 r.p.m. m otor, through 
\ ' ropes. The woven fabric is then steamed and shrunk 
in the blowing and steaming machine shop, driven by a 
Parkinson 4! H.P. geared motor, giving a final speed of 
57· 5 r .p.m. Process steam is obtained from a separate 
boiler-house, which a lso supplies steam for the thermo­
statically controlled works heating system. I n this 
boiler-house electric motors provide the power required 
for operating the stoker feed pump, fan, &c. 

The appal·a.tus shown in Fig. 5 has been developed for 
pressing and drying " Laptair." In the background, the 
material is to be seen being stacked ready for pressing. 
The cam ·as is unrolled and passed to a motor-driven con­
veyor, which drops it into position for folding into a pack 
about a yard wide, a thin shoot of aluminium being placed 
between each thickness of material, whilst at about every 
six folds a special heating element with sheets of press­
pahn on either side is inserted. \\'hen the stack is com­
plete, it is placed in position in the hydraulic press, to be 
seen on the left, and current is supplied to the elements 
from a 75-kVA, B.E.T. 50-volt transformer. 

The section of the factory devoted to the production of 
hair cord and A."mlinster carpets and velvets is also fully 
electrically equipped. As in every other part of the works, 
the individual drive is used exclusively, and much better 
working conditions exist than those which prevailed in the 
old factory. For lighting the works, 100-wa.tt Cromptoo 
lamps in Verity's " Overlamp " fittings are used through­
out, there being 240 lighting fittings in the hair preparing 
department and 220 in the carpet department, supported 
from the roof trusses at lOft. centres. Working in close 
collaboration with Mr. Guy Webb, Mr. H orton Smith, 
of Abell and Smith's Electrical Company, L t d ., of Wor­
cester, was responsible for the selection and installation of 
the electrical equipment. 
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Rail and Road. 

o~ the Southern Railway the station hitherto known as 
" Tinsley Green " has been renamed " Gatwick Airport." 

To relieve the congestion caused by tramcars in the 
main streets of Moscow all tramlines are to be removed and 
these vehicles will in the future run through parallel side 
streets. 

TB.E directors of the London, Midland and Scottish 
Railway have appointed Mr. S. R. Beale to the board of 
directors. Mr. Beale has, since 1930, been a member of 
the local Scottish Committee. 

ON J une 2nd, the L.M.S. "Ulster Express" left Crewe 
for London seventeen minutes late, and arrived at 
Euston on time, having covered the 77 miles between 
Rugby and Willesden at an average speed of 70 miles an 
hour. 

ON the London, Midland and Scottish Railway, on 
Friday last, when the 7.38 a.m. train from Bletchley to 
Euston was passing another train outside Willesden 
Junction, a portion of a horse-box struck it and killed one 
passenger. Four other passengers were cut by flying glass. 

Tire Minister of Transport having appointed Mr. J ohn 
Pike to act as a member of the Railway Rates Tribunal 
during the a.bsence of Mr. J ohn Quirey, the 1936 review 
of the standard chargas and exceptional charges of the 
four aJTU~,lgamated railway companies, postponed because 
of the illness of Mr. Quirey, will begin at 10.30 a.m. on 
Wednesday, June 17th. 

IN a paper read at Glasgow before the Industrial Trans· 
port Association, Mr. F. Smith suggested a National 
Transport Board to organise and co-ordinate this country's 
t ransport services. H e said that purely railway activities 
should be limited to the haulage of bulk loads between 
important centres and the concentration on and distri­
bution from these centres should be performed by motor 
vehicles. 

So successful have been the tests made during the past 
eighteen months on six lorries fitted by the Wallasey 
Corporation Gas Department to run on compressed coal 
gas carried in cylinders, that the Town Council has 
equipped a double-decker motor bus to run on the new 
system. The bus has been in regular service as a petrol­
driven vehicle and no alterations have been made for it to 
run on gas fuel. 

ON the recently electrified lines in the United States 
between New York, Philadelphia, Baltimore, and Wash­
ington the whole of the services have been speeded up. 
According to the Railw(JJ]J Gazette, between Wilmington 
and Baltimore twenty-six trains are booked every day to 
cover the 68 · 5 miles in from 61 to 67 minutes, a. general 
overa11 average of 64· 7 m.p.h. At an average time of 
4 hours 8 minutes over thirty trains run daily between 
New York and Washington, a distance of nearly 225 miles. 

THE Great W astern Railway has at present seventeen 
oil-engined railcars operating 132 daily services and 
travelling some 20,000 miles a week, as compared with one 
railcar, running 1500 miles a week, two and a.-half years 
ago. All of these railcars were built by the Associated 
Equipment Company, Ltd., and with the exception of the 
first single-engined experimental unit all are driven by two 
of the makers' standard engines each developing 130 H.P. 
The mileage to date of the first unit to enter service is 
over 130,000. 

WHAT is said to be the longest railway bridge in the 
world has been completed across the Mississippi at New 
Orleans, in the United States. According to the Railway 
Gazette, the bridge structure is 4 · 4 miles long with the 
approaches. The main bridge over the river is 3525ft. 
long and consists of a three-span through truss cantilever 
structure with a 790ft. central span, two 530ft. flanking 
spans, and a 530ft. bowstring side span. From the east 
the bridge is approached by four deck truss spans and the 
land approaches consist of plate girders supported on 
steel trestles. The bridge is for both road and rail traffic 
and has two railway tracks, an 18ft. roadway, and two 
2ft. 6in. footpaths. 

b1PROVEMENTS to a. sect.ion of the Great North Road 
are proposed by the West Riding County Council in a. 
scheme for which the Minister of Transport has made a 
grant from the Road Fund. Where the road passes through 
Darrington, about 13 miles north of Doncaster, it is inter­
sected by the road from Pontefract t o Womersley. The 
corners of this junction a re " blind " and a little further 
to the north there is a dangerous " S " bend. The present 
scheme contains special proposals for improving traffic 
conditions at these points. A large central island will be 
provided at the cross roads, and to avoid the dangerous 
bend the road will be diverted for a distance of about 
400 yards. Including the diversion, the road will be 
widened and reconstructed for a total length of 1160 
yards. The improvements will begin ~t. a P?int 340 y~rds 
south of the cross roads, and a total Wldth will be obtamed 
throughout the section of 120ft. The impr~vements a~e 
estimated to cost nearly £30,000. They will be put m 
hand as soon as the neceRsary land has been acquired, 
and it is expected that the work will be completed in 1938. 

I N addition to other extensive modernisation work on 
existing coaches, the London, Midland and Scottish ~ail­
way Company is building 687 new passenger vehicles. 
During the past six ~ears a. total of ove~ 3580 n~w 
passenger-carrying vehicles has been put mto serv1ce 
by this railway, representing over 20 per cent. of ~he total 
stock. All corridor vestibule and reAtaurant vehicles are 
now being fitted with low-waisted windows, and approxi­
mately 2400, or one.third of the tote.~ stock of ~uch 
vehicles are now so fitted. Nearly 1000 thll'd·class comdor 
coaches' have now been provided with arm rests and 
shoulder lights for reading. In 1933 the replacement wa-s 
begun of seventy of the older dining cars, and up to date 
forty-two have been placed in service and the remainder 
will be finished within a short while. A programme for 
the replacement and renovation of the whole of the com­
pany's first-class and composite sleeping cars was begun 
in 1934 and by July this year there will be 115 of these 
vehicles in service. The company has a stock of nearly 
17,000 passenger-carrying coaches and over 6400 ve:hlcles 
for parcels and other goods carried on passenger traJDS . 

• 
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Miscellanea. 

WE regret to note the death of Sir Thomas Putnam, who 
was for many years managing director of the Darlington 
Forge, Ltd. 

Du:&lNO 1936 forty.two steel companies in the United 
States spent 9,200,000 dollars on research, according to 
the American Iron and Steel Institute. 

BASED on coke consumption the efficiency of modern 
coke ovens in the United States is over 80 per cent., 
according to Dr. J. Johnson in a paper read before the 
American Society for Metals. 

Two factories are to be erected in the Irish Free State 
for the manufacture of cement, one will be near Limerick, 
the other near Drogheda. It is expected that the plant 
for the equipment of these works will be imported from this 
country. 

IN South Africa. there are two coke-oven plants in 
operation; the larger one at Pretoria. comprises fifty-seven 
coke.ovens with a capacity of 180,000 tons of metallurgical 
coke annually. The other, at Waschba.nk, has fifty ovens 
and an annual capacity of 72,000 tons. 

THE American Navy is using a. new boiler scale-prevent­
ing composition, according to the Chemical Trade J O"urnal 
and Chemical Engimer. The compound consists of a 
mixture of 47 per cent. of disodium pho£1phate, 44 per 
cent. of soda., and 9 per cent. of maize starch. 

To enable the dPlega.tes to the International Congresses 
on Chemical Engineer ing, RefrigeratiC\n and Welding to 
visit the low t emperature exhibition at the Science Museum 
the exhibition will remain open until the end of June. I t 
was originally intended to close the exhibition at the end 
of May. 

A coRRESPONDENT in The Timu states that the R oyal 
Agricultural Society of England has had discussions during 
recent months with the various tractor interests, and it is 
understood that a committee is proposed to supervise a 
scheme of tractor testing at the Institute for Research 
in Agricultural Engineering, Oxford. What form the 
scheme will take, and when it will start, have yet to be 
decided. 

Foa the production of cams and other discontinuous 
circular forms a lathe may be used by pulling it round by 
hand through part of a rotation and back again. This 
crude method has been replaced in a new German machine 
tool by reciprocating a. rack in contact with a spur wheel 
keyed to the spindlA. The rack iA op(>rated by a crank pin 
~nd slot gear familiar on shaping machines, and has, 
therefore, a quick return motion. The amplitude of 
oscillation of the work is adjustable between 90 deg. and 
340 deg. 

ANswERtNG a question in the House of Commons 
recently the Secretary of State for War said that the War 
Office has had under consideration the provision, in 
localities less open to air attack, of certain of the factory 
activities now carried on at Woolwich Arsenal and 
Waltham Abbey. Two sites have been selected for factories 
for the operation of filling ammunition with explosives, 
one at Chorley, in Lancashire, and one at Bridgend in 
South Wales. A third site in Scotland is under con­
sideration for a fa.ctory for the manufacture of explosives. 

TRl!: la. test publication of the Mineral Resources Depart­
ment of the Imperial Institute is entitled " Platinum and 
Allied Metals." It has been prepared on the same lines 
as others in the series of Imperial Institute reports on the 
mineral industry. The fi.rf!t part deals with the minerals 
of the platinum group, their mode of occurrence, mining, 
and concentration. It a.lso surveys t he metallurgical 
processes used in extracting, refining, and working the 
metf'ls, the properties of the metals and their principal 
alloys, a.nrl their uses in various industries, concluding 
with a. discussion on world production, marketing, and 
prices. The mAin body of the book deals with the world's 
resources and contains descriptions of the deposits and 
workings, together with stat iEitica.l information concerning 
production and trade. The platinum production of 
Canada probably exc(>eds that of all other countries 
t.ogether. Russia and Colombia contribute largely to the 
output, South Africa is also an important producer, and 
Alaska's production was estimated to exceed 9000 oz. in 
1935. The British Empire provides an important part of 
the world's production of platinum metals, and the world's 
largest refinery iR at Acton, London, where 300,000 oz. of 
these metals can be refined annually. 

A NOTE in Natture gives particulars of a mothod of 
dia.ling ships at sea by radio telephone. When the radio 
telephone was first applied to ships at sea the ship 
receivers, connected either to a loud speaker or an 
operator's headset, were always " on the air " and thus 
heard all calls. Stations were called by name, and all 
other stations listening on the same frequency would 
hear the call. With the increasing use of ship to shore 
radio service, a. method of signa lling one ship only became 
highly desirable, as this would obviate the n~cessitr, of 
keeping the loud speakers or telephone rece1vers on 
the air " all the t ime. In the Bell Laboratories Record, 
from which journal these particulars were taken, a 
method of doing this is described. With the new sy£1tem 
each ship has a three-digit number assigned to it . When 
the operator at the telephone switchboard wishes to 
place a call, he merely dials t~e number of the s~p 
wanted and this sends out a senes of tone pulses wh1ch 
are rer.~ived by all the ships within range. The called 
~hip is the only one that receives an audible signal. On 
this ship a. telephone bell rings and the operator picks 
hi!! handset off the hook and replies in the usual way. 
When a. eaU is answered the handset is removed from its 
switchhook thus operating the transfer relay. This 
removes the selector set from the radio rec(>iver and 
connects the telephone receiver in its place. It also stops 
the bell ringing. When the telcpho~e conversation ~s 
finished the handset is returned to 1ts hook and this 
releases the relay. The signal receiving set is auto­
matico.Uy reconnected in prepa.ra.tion for receiving ea~. 
This system is now. being ~ed by a num?er of coastmg 
and harbour ships m Amer•ca, and prorruses to become 
applicable to a much wider field. 

597 

Air and Water. 

THE 13,000-ton Union-Castle steamship "Armadale 
Castle " has been sold to shipbreakers. 

THE air race round the I sle of Man, held on June 1st, 
was won by Mr. R. F. Hall, flying a "Hillson Praga," at 
a. speed of 89 · 5 m.p.h. 

THE ultra light type of aeroplane known as the " Flying 
Flea" is to be tested by the French Air Ministry in its 
wind tunnel at. Meudon. 

ATTEMPTS are being made to salve the sailing ship 
" Herzogin Cecilie," which went on the rocks at Sewer Mill 
Cove, near Salcombe, some weeks ago. 

IT is reported that in Japan orders for 584,000 tons of 
shipping are in hand and the Nippon Yusen Kaisha. are 
contemplating ordering six liners for the Yokohama· 
London service. 

A :REPORT says that the Douglas Aircraft Corporation 
in the United States is to construct a new land type aero­
plane capable of carrying forty passengers. It will weigh 
some 50 tons and be propelled by four 1000 H.P. engines. 

AT the Royal Aeronautical Society's annual reception 
at the Science Museum, the Wilbur Wright lecture was 
presented by Mr. D. R. Pye. The title of the lecture was 
" Slippery Surfaces " and dealt with lubrication and 
lubricants. 

FLYING a." Hillson Praga" monoplane with a " Pra.gaB" 
40 H.P. engine, Mr. H. L. Brook has flown from this 
country to the Cape in 16 days 4i hours. The machine is 
of wooden construction and has a. maximum speed of 
93 · 3 m.p.h. with a cruising speed of 79 · 6 m.p.h. 

A CONTRACT has been placed for an air survey for the 
revision of certain Ordnance sheets in selected areas of 
some 490 square miles in extent in Staffordshire, Derby­
shire, Nottinghamshire, Northamptonshire, Leicester­
shire, Worcestershire, and Warwickshire. The results 
are to be used for town and country planning purposes. 

A SCHEME for the construction of e. canal from the Tyne 
to the Solway has been rejected by a committee of experts 
set up by the North-East Coast Development Board. I t 
was estimated by the committee that the cost of the canal 
would be between 140 and 150 million pounds and would 
not be an economic proposition from the engineering 
standpoint. 

AT the annual conference of representatives of British 
and Dutch !lhipping and air line companies with interests 
in the Far E ast, held a.t The Hague, it was decid(>d to 
continue the agreement under which steamship and aero­
plane tickets are interchangeable, so that a passenger to 
the East may change en route into any vessel or air liner 
of the companies covered by the agreement. 

FoLLOWING the resignation of Mr. John Johnson, the 
chief engineer of the Canadian Pacific Steamship Services, 
to take up work as a consulting engineer, Mr. J. A. Sykes 
has been appointed chief superintendent engineer, Atlantic 
Service, and Mr. C. G. Ra.msey his assistant, while Mr. 
G. A. Vine has been made the superintendent engineer at 
Liverpool and Mr. D. Coupar superintendent engineer in 
London. 

A TWIN -SCREW motor passenger anP. cargo ship has been 
ordered from the Fa.irfield Shipbuilding and Engineering 
Company, Ltd., by the Anchor Line (1935), Ltd. The new 
vessel, which will be completed in time to enter the com­
pany's Indian service in the autumn of 1937, will be of 
11,000 tons gross register, and have a speed of 17 knots. 
This is the first ship in the building programme of the 
reorganised Anchor Line. 

IN the air race from Ha.nworth to the Isle of Man, on 
Saturday last, May 30th, eleven of the twenty starters 
completed the distance. The race was won by Mr. A. 
Henshaw, flying a "Leopard 85" machine. After 
deducting the handicap and an hour's wait at Speke, 
Liverpool, the winner's time was 1 h. 46 m~n. 59 sec. and 
his speed 126 · 75 m.p.h. The second and third places were 
taken by Mr. C. F . Hugesdon, flying a '' Tomtit Moth," 
and Mr. W. Humble, flying a" Miles Hawke "respectively. 

AccORDING to an official statement from Dublin, the 
British Government has agreed to the operation of Cross 
Channel a ir services by a Free State company, and the 
Free State Government has approved of the operation of 
similar services by a. British company. The Free State 
Government announced that this co-operation is aimed at 
securing the best possible development of air services, 
and that legislation will be introduced to enable the Govern­
ment to hold the controlling shares in the new Irish com­
pany. The first Bights from Dublin to Bristol, the Isle of 
Man, and Liverpool have been made. 

THE Navigators and Engineer Officers Union has been 
elected to membership of the Trades Union Congress. 
The formation of this union was announced on J anua.ry 
let 1936 and it has already enrolled over 15400 members, 
co~pris~g captains, navigating and engineer officers in 
British merchant ships. The P resident is Admiral Philip 
Nelson Ward, M.V.O., and the Trustees comprise the Rt. 
Hon. Lord Hea.dley, Master Mariner, and Engineer Rear­
Admiral Turnbull. The union is federated, together with 
eight other British officers' organisations, throu~hout the 
Empire, in the Officers (Merchant Navy) Federat1on. 

THE Spanish Air Force has adopted the H awker " Fury " 
with the H ispano Suiza engine as its standard single­
seater fighter. According ~o.F'_Light, from whence come. the 
following particulars, the mtt1al order for t hree machines 
has been completed by the Hawker Company, and before 
long three squadrons will have been equipped with air­
craft of the same type manufactured under licence by the 
C.A.S.A. and Hispano Suiza companies in Madrid. The 
Spanish Government has also acquired the H awker 
"Osprey" with the same power unit, both as a landplane 
and seaplane. The first ma.chine was delivered a few 
months ago and a squadron is now under constt'Uction in 
the shops of C.A.S.A. at Getafo. As a la.ndplane the 
Spanish "Osprey" has a maximum speed of 180 m.p.h., 
and as a seaplane is capable of 170 m.p.h. The Hispe.no 
Suiza. " 12 Xbrs" engine develops 690 H.P . at 13,120ft., 
and gives the " Fury " a. maximum speed of 236 m.p.h. 
The climb to 16,400ft. takes six minutes. 
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IRON AND STEEL PRICES. 

FoR some months it was known that the 
British steel makers felt that an advance in 
the prices of steel was overdue, and it bad been 
generally assumed that it would take place this 
month. This anticipation has been realised more 
fully than the most complacent consumer antici­
pated in the shape of a rise in quotations ranging 
from 2s. 6d. per ton on basic pig iron to 12s. 6d. 
on joists and sections. Notwithstanding many 
warnings, the announcement of the advance 
created surprise, since following a meeting of the 
steel makers and the British Iron and Steel Federa­
tion at the end of April it was stated that the prices 
then current would be maintained until J une 30th 
and that after that date quotations would be 
increased. It was understood that the authorities 
had held the steel industry to a pledge given "'hen 
it was granted protection that prices would not 
be raised unless the costs of production justified 
such a course. The indefinite nature of the position 
with regard to prices in the second half of the year 
proved irritating to consumers as well as to steel 
makers, since it made forward business difficult to 
anange and left the manufacturers with a feeling 
that they wore not Leing fairly treated by the 
Government. lt is a little difficult, ho"'ever, to 
understand in what way circumstances changed 
during May sufficiently to warrant such substantial 
price increases and, furthermore, why in the face 
of the statement of April last, they should be 
brought into immediate effect. At the most the 
market expected a maximum advance of 10s. and 
the genera l belief was that the prices of joists and 
sections would not be raised by more than 5s. to 
7s. 6d. The natural impulse of consumers will be 
to protest against a price advance of such magni­
tude being imposed so suddenly, but it has to be 
admitted that the matter has been conducted 
according to the rules laid down when the steel 
industry was given its constitution and an unprece­
dented degree of protection in the way of duties. 
The British Iron and Steel Federation obtained 
comprehensive statements of costs and suhmitted 
them to the Import Duties Advisory Committee, 
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and on the strength of these statements the advance 
was made with officiaJ sanction. Whether this 
explanation wi~ cons~le cons~mers, particularly 
those engaged m selling thetr products in the 
export markets, may be doubted. I n a number of 
cases ~sera have covered their requirements for a 
long t1me forward. For instance, it is said that the 
shipbuilders have arranged for supplies sufficient 
to last them for the remainder of the year, although 
presumably this o~y.applies to the work they have 
m hand. The maJority of the general engineering 
an~ constructional en~i~eering firms can scarcely 
be m such a good pos1t10n and they ·are likely to 
feel increased difficulty in their attempts to secure 
foreign ordors. 

I t cannot bo denied that, judged by ordinary 
commercial standards, the British steel makers 
are justified in substantially raising their quota­
tion.~. The demand wan ·ants it, t he works are 
runrung at capacity, the competition in the home 
market has been eliminated, and whilst the boom 
lasts home trade buyers may be expected not to pro­
test very vigorously. That is a position which, in the 
past , has always been recognised as provicling a. 
reasonable excuse for higher prices. Wherein the pre­
sent prosperity differs from preceding booms is that 
it arose as a result of the protection given to the steel 
ind\ stry, and its continuance rests largely upon 
requirements arising directly and indirectly from 
Government and other public authorities. In 
former days such great schemes of expenditure in 
themselves frequently provided a reason for raising 
prices ; but to-day the position is reversed, and 
politicians and the public alike act as watchdogs. 
Consumers, also, are not likely to forget that when 
the steel makers were struggling to obtain protec­
tion, their argument was that t hey would be able 
to redu<..e prices through the saving effected by 
running their works at capacity. It is now claimed 
that the increase in the costs of production has 
cliscounted any benefits accruing from the reduction 
in overhead charges. It stands to reason, however, 
that when the need for steel is. sufficient to employ 
the industry at capacity there must be a corre­
sponding expansion in the demaPd for raw 
materials. That there have been increases in the 
cost of pig iron, coke, coal, and scrap--materials 
essential to the manufacturer of steel-is not open 
to que~tion, and although in many <..ases these are 
produced by works associated with steel-makmg 
concerns, that is not so in every instance. The 
steel makers, therefore, may argue with justice 
that increasing costs have pressed heavily upon 
some of their number ; that under their present 
constitution prices are fixed for the whole industry ; 
and that t he circumstances of the less efficient 
works must be taken into account. Since the con­
stitution was accepted by the Government ·with all 
its imperfections as a reason for giving the industry 
protection, the force of this argument must be 
admitted. In effect, however, prices have been 
raised inclircctly by t he withdrawal of concessions 
which wero previously ~p:anted to important buyers, 
and by the revision of eA'tras lists, whilst in the 
case of several descriptions of steel not so completeiy 
controlled by the Federation as joists and sections 
there have been important price increases. 

Irorucally enough, it is the benefits t hat have 
been showered upon the British steel industry that 
place it in a. position apart, and result in the 
methods by which it is conducted becoming the 
object of careful scrutiny. The steel makers met 
the wishes of the Government and provided them­
selves with a constitution which was founded upon 
the reorganised British I ron and Steel Federat ion . 
By doing so they earned an abundant measure of 
protection from Continental competitors in the 
home market. J n t heir negotiations with foreign 
steel makers they used the weapons given them by 
the Government with adroitness and have esta­
blished themselves in an unshakeable position. 
Other industries may protest at having to pay 
rugher prices, and at some of the terms upon which 
steel is sold ; but so long as the Federation is 
backed by the I m110rt Duties Advisory Committee 
and the steel makers act through their official 
orgarusation, it is unlikely t hat the objectors will 
obtain much satisfaction. I t may be a source of 
irritation to consumers of steel that the check to 
an increase in the prices of British steel by the 
importation of foreign material has been removed 
by the agreement with the Cartel ; but the moment 
to make an effective protest was whilst these 
negotiations were proceeding. We may take some 
credit to ourselves for pointing out the dangers 
inherent in such an arrangement. It must be 
remembered that the agreement limits imports, 
whilst tbe arrangements which have been made 
for selling Continental steel in this market prevent 
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anything in the nature of competition, a.s the prices 
must be kept with in an agreed margin of t he British 
quotations. It follows, therefore, that the regula­
t ion of steel prices must depend upon co-operation 
between the steel makers and the authorities, and 
the interests of users should be roost carefully 
considered before any important step is taken 
which may seriously affect them. I n t he case of the 
present price advance some of the more important 
consumers' organisations appear to have been 
taken by surprise at its magnitude, and t his indi­
cates a regrettable absence of consultation, not to 
say co-operation . 

Strea.mllned Locomotives. 

IT is not unreasonable to expect that when 
Mr. Gresley delivers his presidential address t o 
the Institution of Mechanical Engineers in the 
autumn we shall hear something about the 
economics of high-speed train operation. High 
speed on the rail as elsewhere has to be paid for . 
Usually, it is very costly, t he consumption of power 
augmenting approximately as the cube of the 
v-elocity. In t he case of ships there is very little 
possibility of escape from this high figure. 
Thousands of different hull forms have been tested 
in tanks and in the open sea, and t he limits of 
streamlining, for designs otherwise economical, 
have been attained. To double the speed, 
assuming other things to remain as they are, 
approximately eight times the power must be 
supplied. In the air the conditions are very 
different. The aeroplane or airship is completely 
immersed in the moclium through which it moveH 
and is, in great part at least, free from some of 
the varied resistances which a ship encounters. 
But more important and more sigruficant is the 
ability of aircraft to rise out of dense air to heights 
at which the density is lower. In these region 
the drag is reduced, and the power no longer varie!:l 
as the cube of the speed at a lower level, but 
falls as greater heights are reached. The resistance 
of t rains on rails may be said to lie between these 
two. The body is completely immersed in the 
medium through which it moves, but its propulsion 
is acquired by the resistance which the fixed 
rails offer to the rotating wheels. The medium 
is approximately constant in density, but it may 
be in constant motion, developing resistances by 
its unbalanced pressure on the t rain. Moreover, 
the rails offer a rolling resistance which cannot be 
overcome by any conceivable design of wheel and 
can only be partly reduced by special forms of 
axle-boxes. On t he top of these things there are 
gradients unknown to ships and to aircraft in hori ­
zontal Bight, curves which offer far more resistance 
and are more frequent than the turns in ships and 
aeroplanes, to say nothing of other resistances 
caused by the naturo of t he track. Hence, whilst 
the aeroplane has to consider little else but air 
resistance, and the ship, in still air, little but the 
resistance of the water, t he train is faced with the 
resistance of the road and with the resistance of 
the air as well. 

Years ago sporadic and half-hearted attempts 
to reduce the ai r resistance of trains were made, 
but as long as passengers were content with an 
average of about 60 m.p.h. the t rack resistances 
were so much greater tba.n that of the air that no 
such attempts were worth while. Much higher 
speeds are now in contemplation, and, in a few 
instances, in use. In some of these cases a stream­
line form ought to give an advantage that is 
worth seeking ; in others, fashion, rather than 
actual necessity, appears to clictate its adoption. 
The Australian engineer who designed the loco­
motive illustrated in our issue of May 22nd, 
satirises this motive by painting on the sides of 
the engine streamlines and doing little else to 
reduce the a ir resistance. I t is, we suggest , only 
when t rains are run at consistently high· speeds 
for long distances that any material advantage 
can be set against the increased cost incurred 
by applying a streamlined covering to the engine. 
Hence, in relatively small high-speed vehicles or 
trains of two or three coaches, it may be worth 
while, whereas it is of sti ll doubtful use in the 
ordinary type of train, hauled by the ordinary t)pe 
of locomotive and of necessity travelling at Yery 
variable speeds. We say it is " still doubtful " 
because, although both at home and abroad a 
great deal is beard about streamlining and a certain 
amount has been done, very few reliable figures 
have been published . Most of the arguments 
are based upon wind tunnel experiments, none of 
which can be regarded as conclusive. In the 
testing of aeroplane models the conditions of 
actual flight can be simulated with fair closeness : 
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but the model t est s of a locomotive and train can 
never be carried out with any approach to the 
conditions which prevail in practice. The only 
complete and satisfactory answer to the question 
must be sought in the comparison of the running 
co ts of streamlined and non-streamlined trains 
on identical services for a long period. Or, since 
such a. straight e>..'J>eriment is not likely to be 
made, by the a.ccumulation of results sufficiently 
numerous to a.Uow a statistical examination to be 
carried out. 

Whilst such data are lacking, locomotive engi­
neers are perfectly justified in their cautious 
approach to the problem. With one exception­
the " Silver Link " class-there is no fully stream­
lined train in the kingdom, and it would seem 
that, in general, st reamlining of locomotives is 
be~~ carried out rather as a concession to popular 
opm10n than from real conviction that it is profit­
able. Abroad, a. little, but not much more, has 
been done. F or example, both Henschel and 
Borsig have produced engines completely enveloped 
in a smooth integument. Unfortunately, these 
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engines, as usually happens, are not strictly com­
parable with others, and their merits have to be 
estimated rather than ascertained by trial. M. 
K a.ndaouroff has recently given in Le Genie Civil 
an estimate of the kind using a corresponding 
Nord engine as a. basis of comparison. A few of 
the figures may be quoted. Taking the Nord 
engine as 100, then the consumption per gross 
ton kilometre of the Borsig and Henschel stream­
lined engines would be 113 · 2 and 119 · 9 respec­
tively, but speeds would be 100, 120 · 1, and 121 · 8. 
These figures show, indeed, that with the stream­
lined engines a greater speed could be attained 
for a smaller consumption of coal per kilometre, 
but they still leave us greatly in the dark, for we 
do not know what the consumption of the Nord 
engine would have been at the speeds assumed for 
t he other engines. I t must be added also that the 
engines are dissimilar in several critical respects. 
We have mentioned these estimates less for their 
actual value than to illustrate the haziness which 
still enshrouds the economics of streamlined 
locomotives. 

The Royal Society's Conversazione. 

AMONG the exhibits of a. mechanical or physical 
nature shown at the Royal Society's Conver­

sazione held at Burlington H ouse on Thursday May 
28th one of tho most interesting wa.s the Blackburn 
network calcula tor . This instrument, invented by 
Mr. Charles L. Blackburn, wa.s constructed for Messrs. 
Merz and McLellan by Electrical Calculators, Ltd., 
and is designed to facilitate the determination of the 
distribution of current and voltage in complicated 
electrical n etworks. In the past simple calculating 
boards employing rcsistances and operating on direct 
current have been used for this purpose but such 
boards cannot deal fully with problems involving 
alternating current. A few a lternating current calcu­
lators have been made abroad but they have on the 
whole been t oo expensive and complicated for general 
use. The Black burn calculator, it is claimed, makes 
use of a new principle which simplifies the con ­
struction and increases the flexibility of the instru­
ment with reference to the problems to which it may 
be applied. The methods employed, it is of interest 
to note, are applicable to general calculations involving 
complex numbers or vector quantities and for the 
determination of stresses in structural frameworks. 
The complete calculator as made for Messrs. Merz and 
McLellan consists of forty-eight panels, of which 
eight were shown at the conversa.zione. The panels 
each of which represents a variable resistance and 
reactance can be interconnected in any desired 
manner by means of multiple flexible leads. A meter­
ing desk forms part of the equipment and provides 
means for accurately mea-suring the currents and 
voltages in t he network. The desk is also provided 
with a cathode ray tube on the screen of which a 
visual indication is given of the vectors representing 
t he quantities measured. 

Among the exhibits shown by Sir Robert Had:field 
was a self-recording dilatometer invented by Professor 

. Sato of the Imperial University, Sendai, Japan. 
This instrument is designed to record on a chart t he 
changes in dimensions of metals with temperature. 
As demonstrated at the conversazione a test specimen 
of 0 · 9 per cent. carbon steel was being heated in an 
electric furnace and quenched and throughout both 
the heating and tho cooling periods the length of the 
specimen was being recorded automatically by a pen 
moving over the surface of a char t. The instrument 
makes use of a standard specimen of nickel-chromium 
st eel which is arranged parallel with and close to the 
specimen to be tested. The two specimens are 
coupled up through a pantograph arrangement to 
the recording pen in such a way that the movement of 
the pen induced by the e:x.'pansion or contraction of one 
specimen is at right angles to that induced by the 
second specimen. The expansion and contraction of 
the standard specimen being known, the curve drawn 
by the pen in this way becomes a graph of its dimen­
sions on a temperature basis. The specimens remain 
in contiguity and in operative connection with the 
pen both when thoy are in the furno.ce and when they 
are withdrawn from it and plunged into the quenching 
bath. By substituting a silica rod for the standard 
specimen and by replacing the chart holder with a 
rotating drum the variation of the length of the 
specimen with t ime can be recorded. Further if with 
this arrangement the standard specimen is substi­
tuted for the t est specimen the efficiency of various 
quenching media can be examined. 

The British Thomson-H ouston Company, Ltd., 
included among its exhibits a striking demonstration 
of a special discharge lamp for use in the strobo­
scopic exa.mination of moving machinery. Two of 
these lamps one giving a blue and the other a red light 
were arranged to illuminate a disc on which a black 
arrow was painted. The two lamps were arranged t o 

occult at a pha.se difference of 180 deg. with the result 
that when the disc was rotated at an appropriate 
speed- 1500 r .p.m.-a stationary red arrow was seen 
to cross a stationary blue arrow. 

Professor Andrew, Mr. P eroival and Mr. Bottomley 
of the Department of Metallurgy, University of 
Sheffield, gave a demonstration of the influence of 
tempera ture and composition upon t he fluidity of 
iron and steel alloys in illustration of work now pro­
ceeding under the auspices of the Steel .Castings 
Research Committee of the Iron and Steel Institute 
and the British Iron and Steel F ederation. By 
casting iron and steel alloys in a spiral mould from 
different t emperatures it has been found that the 
length of spira l, which is a measure of fluidity, is 
directly related t o the liquidus and solidus ranges of 
the thermal equilibrium diagram. The experimental 
methods adopted serve to give at the same time the 
temperature-viscosity relat ions of steels generally. 
Photo-micrographs were exhibited to indicate the 
effect of casting temperature upon the micro­
structure. 

The Cambridge Instrument Company demon ­
strated an instantaneous recording optical pyrometer. 
With this instrument an image of the bot body is 
focused on to a shut ter in front of a photo cell con­
nected to a mirror-galvanometer coil. When a tem­
perature is t o be measured, a motor-driven controller 
opens the shutter for a short period (about 0 · 5 second), 
thus deflecting the galvanometer, the displacement 
during the t ime the shutter is op en being a measure 
of the current and a function of the temperature. 
By means of an optical system incorporating a relay 
galvanometer, controlled by a photo cell and a 
thermionic valve, t he deflection is t ranslated into a 
current of sevora l milliamperes which can be recorded 
or indicated. This current is maintained for about 
35 seconds, when it is switched off by the controller, 
and the galvanometer reset ready for the next tem­
perature measurement. 

The Research Department, W oolwich (Directorate 
of Ballistics Research), contributed a series of 
interesting photographs of conical-headed 2-pounder 
shell in ftight at various speeds. The shadowgraphs 
provide three quantitat ive tests for the theoret ical 
work of Professor G. I. Taylor and Dr . J . W. Maccoll 
on the ftow of air p ast cones at supersonic speeds. 
According to theory, for a cone of given angle: 
(a) above a critical speed, the head-wave is in contact 
with the nose, and of conical shape wit h a calculable 
se1ni-angle ; (b) there is a predictable speed of pro­
jectile, below which the speed of air flow along the 
surface of the head becomes loss than the local 
velocity of sound ; wavelets from the head will then 
disappear; (c) below another predicted speed the 
head-wave leaves the nose and is no longer conical. 
The e~.'periments were carried out with shell having 
plain conical heads of three different angles. I t is 
understood that the experiments are to be extended 
to shell with radiused heads. 

Dr. F . P . Bowden gave a domonstration of the 
surface t emperature of sliding metals and of its 
influence on surface flow, polish and the formation of 
the Beilby layer. The surface temperature of sliding 
metals, it was shown, can be measured by using the 
rubbing cont act of two different metals a.s a thermo­
couple. The local surface t emperature at the p oint s 
of contact between polished metals may easily exceed 
1000 deg. Cent., even although the mass of the metal 
is cool. This fact has an important bearing on the 
mechanism of friction, lubrication and polishing. 
With many metals the surface temperature r ises to 
the melting p oint of the metal and then remains 
stationary. Appa rently surface melt ing is occurring. 
If the melting point of the polisher is lower than t hat 
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of the metal it cannot melt the latter, and no p olish 
occurs. If the m elting point of the polisher is J:Ugher 
it readily causes surface flow and th~ pro_duct10n of 
the Beilby layer. Relative hardness lS nmmportant. 

Professor E. N. da C. Andrade demonstrated the 
coagulation of smoke by sound wa'Y"es. Stationary 
waves of both sonic and supcrsoruc frequency, 1t 
was shown, cause smoke particles suspended in the 
air to coagulate rapidly . In tho experiments exhibit~d 
the coagulation was in one case effected by supersoruo 
waves of frequency about 220 kilocycles p er sec., 
produced by a quartz oscillator , and in the other case 
by ordinary sound waves of frequency about 2200 
oycles per sec., produced by a vibrating diaphragm. 
In addition an ex-periment was shown to demc;>nstr~te 
the attraction of two spheres produced by V1brat10n 
of the surrounding air, when the line joining the 
centres is across the direction of vibration. 

The Research Laboratories of t he General Electric 
Company exhibited a m odel illustrating the working 
of a cathode ray tube in a modem television receiver. 
A large (12in.) high vacuum cathode ray tube was 
mounted a longside a full-size sectional diagram 
showing its construction and operation. Controls for 
modulation, brightness, focus, picture size and scan­
ning frequency were available on the front of the 
apparatus, and their effect on the cathode ray tube 
could be observed and was illustrated by the be­
haviour of the diagram and its associated meters. 

Professor J. W. Munro and Mr. E. C. Stanley 
demonstrated an electrolytic resistance thermometer 
employing an aural method of reading. This instru­
ment consisted of a r esistance thermometer com­
prising an electrolyte in a sp ecial capillary. The 
change of resistance of this electrolyte with tempera­
ture is measured by a simple but sensitive note match­
ing device. Two notes are heard together in head­
phones. One is standard, the other, which tends to 
vary with the thermometer resistance, is adjusted 
to synchronise with the standard. The presence of 
beat notes, if the notes are not exactly balanced, 
enables readings to be taken with accuracy. The 
standard note is compensated for temperature and 
voltage variation, and is initially checked against a 
tuning fork. A dry battery supplies power. 

The Research Department, Woolwich (Directorate 
of Radiological Research), showed a modified impe­
dance method of detecting flaws in metals. The 
equipmen t consisted of a portable apparatus com­
prising a variable frequency generator, a search unit 
and balance unit, detector a,nd recorder. The search 
unit, an alternating electro-magnet, is made to 
traverse the specimen under examination. Eddy 
currents are thereby produced in the vicinity of the 
search unit. This effect is demagnetising. On passing 
over a flaw the demagnetising effect is diminished. 
The usual balance of the current is disturbed to an 
extent roughly proportional to the size of the flaw. 

French Road-Making Machinery. 

ENGINEERS, contractors, and makers specialising 
in road-ma,king machinery meet in congress in 
Pa ris every two yeaJ.'S to discuss problems relating t o 
road construction . Makers and contractors have their 
associations or syndicates which are grouped in a 
Syndicat General de la Route, and this body has a 
committee to organise the biannual " Semaine de la 
Route," with the collaboration of the Ministry of 
Public Works and the various services. The Congress 
was held last week at the Conservatoire des Arts et 
Metiers, when there was an exceptionally large 
attendance. At former Congresses plans for a recon ­
struction of roads throughout the country to meet new 
traffic conditions raised technical problems that had 
to be solved before machinery makers could decide 
upon the manner in which they would be able to 
participate in t he work. The adoption of tarred road 
surfaces appeared to offer an easy means of m echa­
nical treatment, until the introduction of a gravel 
surface with quick-drying bitumen and other bind­
ing products complicated matters so fa r as machinery 
makers were concerned. The Congress was chiefly 
interested in materials for surface construction, a.nd 
their grading and classification, and particularly in 
the progress made with binding materials. The tech­
nique of road building can hardly undergo dra-stic 
change when the methods employed depend largely on 
the use of local materials, and are generally quite 
satisfactory. The great m otor r oad works, now being 
carried out, are for the most part the modernising of 
existing roads by straightening as much as p ossible, 
widening, and banking, and by diverting them from 
villages, rounding off crossings and providing efficient 
signals. The machinery maker now knows exactly 
what is required of him, and the past two years have 
therefore been a period of mechanical activity, during 
which the n ew industry has become firmly estab­
lished. 

There is st ill a question of how far t he use of 
machinery is justified for road-making, and in a 
report by Monsieur Giard, on behalf of manufac­
turers, objection is taken to the claim that road ­
making is an essential factor in providing work for the 
unemployed. Road-making is a specialised occupa­
tion which cannot be undertaken satisfactorily by 
men from other trades, more particularly in view 
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of the fact that with the more general use of quick 
binding materials much less time is allowed for the 
work . Moreover , by the use of machinery there is a 
saving in gravel of from 10 to 15 and even 20 per cont. 
This argument was supported by Monsieur Bedier, 
representing the Syndicate of Road Builders, who said 
that skilled men could tar and spread the gravel with 
as much p recision as is possible by mechanical means, 
but such men are rare and cannot always be k ept in 
employment by one firm on account of the inter­
~tt~nt chara:cter of the work. Where ordinary 
bmding matortals are used, the contractor is satisfied 
with manual work, but the employment of rapid­
setting bitumen r enders the mechanical spreading of 
gravel indispensable, which, however, places the 
contractor at a disadvantage unless he can obtain 
some return for his additional expenditure on plant. 
Rapid execution of work ensures economy to the 
State, and it is only reasonable, said Monsietir Bedier, 
that the State should make over some of those 
economies to contractors. Nevertheless, he warned 
manufacturers that all the problems relating to the 
mechanical spreading of gravel had not yet been 
solved. There were too many different types of 
machines for that purpose, and the contractor hesi­
tated to bu y machines which he feared might become 
obsolete in a very short time. 

Road signals came up for discussion, without offer ­
ing a satisfactory solution. I t is desirable that they 
should be international in character, and there is a 
tendency to leave the committee at Geneva to settle 
acceptable types. In the lighting of roads more 
progress has been made, and on the great southern 
road and along the Riviera stretches of many miles are 
excellently lighted. Statistics were given to show 
that there has been a considerable diminution in the 
number of accidents between P aris and Versailles 
since lighting has been improved. The importance 
given to this matter was indicated by a demonstra­
tion of road-lighting d evices arranged at Vincennes 
for the benefit of m embers of the Congress. Monsieur 
Thevenin, managing director of the Hauts-Fourneaux 
de Saulnes, claimed advantages for cast iron as a 
road surface, ex-periments carried out in and around 
Paris during the pas t few years having given good 
results and provided ironfounders with practical data 
enabling them to utilise cast iron road setts to the 
best advantage. The most satisfactory way of em­
ploying such setts is, he said, to lay them on bot 
bitumen, which gives a cushioning effect to the 
surface and deadens sound, and in order to facilitate 
laying, which otherwise needs particular care, cast 
iron setts are now supplied from works with bitumen 
adhering to them, so that they may be laid direct 
after beating in a portable stove, on a forge, or by 
other convenient m eans. Monsieur Thevenin believes 
that in view of its non-skidding surface, durability, 
and appearance, the cast iron sett will eventually be 
employed on a large scale in towns. Members were 
given an opportunity of seeing a stretch of road with 
cast iron surface, which made a favourable impression 
on them. 

Some demonstrations of machines were arranged in 
the grounds at I ssy-les-Moulineaux, where about a 
dozen firms showed plants for tarring roads and 
spreading gravel, as well as road rollers, graders, and 
other equipment. With the use of quick-drying tar 
products there is some difficulty in k eeping up the 
supply of gravel, which Monsieur Rincheval solves by 
loading the spreader behind the tar wagon wit~ a 
telescopic suction pipe on the gravel heap. Suffi.ctent 
vacuum is obtained for the purpose by an oil-engined 
driven turbine, and the gravel is loaded into a rect­
angular steel body, from which it is distributed at the 
rear. All other loading systems are based upon 
arrangements of l;lucket elevators. The Applevage 
loader is a lorry chassis with bucket elevator at the 
rear, which discharges gravel on a horizontal belt 
conveyor extending over the top of the lorry and 
beyond to a wagon into which the gravel is delivered. 
Some vehicles have bucket elevators attached per­
manently at the r ear and driven by small engines, 
and in one case the wagon body is mounted on a 
chassis with road rollers, in front of which the gravel 
is spread on the tar sprayed from the motor lorry 
hauling the entire equipment. In a S.O.M.U.A. 
wagon the bottom is :fitted with a horizontal belt 
conveyor for d elivering gravel on to a short conveyor 
near the ground, from which it is swept evenly on to 
the tarred surface by a rotating brush. There are 
several other devices for the rapid loading of spreaders 
capable of carrying enough gravel ~or continuous 
tarring and the number of small tarrmg pl~nts and 
gravel spreaders implies a lack of settled tdeas f~r 
dealing with the problem that leaves contractors m 
doubt as to whether a practical solution has yet b een 
reached from the point of view of economy and cost 
of plant. Road rollers are made by sev~ral Fr~nch 
firms all of them with internal combustwn engmes, 
and 'some under foreign licences, ~hough. licences 
usually drop out as experience acqwred wtth them 
leads to d epartures from m ethods covered by them. 
The plants demonstrated at Issy-le~-Mo~ea.ux, as 
well as those exhibited at the Pans Fatr close by, 
revealed the activity displayed by French makers 
during the past few years in laying tbemselv~s out ~o 
supply requirements in road-making machinery m 
their own country. 

Another visit was to subterranean passages which 
have been completed, or are under construction, with 
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the object of carrying traffic along the outer boule­
v~rds under the radial roads leading out of the city. 
Smce the levelling of the fortifications, the old 
military circular road, having a circumference of 
21! miles, within the walls, has been replaced by a. new 
b.ouleva.rd, 54ft. wide, with a possible future exten ­
swn .to 72ft. Three underground passages are now in 
serv10e, and two others are nearing completion. 
Eventually, there will be subways under all the main 
roads that intercept tho circular boulevard. The 
tunnels are of rectangular section, with two roads for 
one-way t raffic, each 19ft. 7in. wide, separated by 
central pillars, walls, or arches, as the case may be. 
The lighting of the tunnels is controlled by photo­
electric cells, according to the amount of daylight, 
the required number of lamps on the central pillars 
being cut out or relighted automatically. The 
longest and most complicated of these tunnels is one 
at the Porte Cha.mperret, which has a bifurcation, 
and necessitated the flattening of the top of the Metro­
politan Railway tunnel which passes underneath, 
the construction of an arch in the place of pillars, and 
the displacement of mains. Hence it was a costly 
undertaking. The length of the tunnel, exclusive of 
ramps, is !607ft. The service rendered by these 
t u nnels in facilitating traffic is regarded as fully 
justifying their cost. 

Obituary. 

SI R ARCIDBALD DENNY. 

BY the d eath of Sir Archibald D enny, Bart., 
which took place on Friday, May 29th, at his home 
in Queen Anne's Mansions, London, the shipbuilding 
and engineering industry has lost one of its most 
popular members. Up to the last Sir Archibald 
concerned himself with the welfare of his firm, and 
the shipbuilding industry in general. He took a 
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lively interest in all that per tained to the science of 
shipbuilding and marine engineering, and its con­
tinuing development. Sir Archiba.ld Denny was the 
fourth son of the late Mr. P eter Denny, one of the 
Clyde's most famous shipbuilders. H e received his 
early education at the Dumbarton Academy, but 
at the early age of fourteen he was sent to the Ecole 
Cantonal Lausanne, where he continued his studies 
in science, mathematics, and languages. His t raining 
as a. naval architect was begun in 1876 at the Leven 
shipyard. Later he studied at the Royal Naval 
College, Greenwich, and for some time he served on 
the staff of Lloyd's R egister of Shipping as a surveyor 
in Liverpool. In 1883 he becam e a partner of Willia.~ 
D enny and Brothers, and for many years was m 
charge of the technical an.d s~ientifi? work of t~e 
shipyard. D uring the per10d m whlCh he was m 
control h e d eveloped the research side of the firm's 
business which has beon a. special character istic 
of it d~ing a period of close upon 200 years, d~ing 
which shipbuilding has passed from wood t? tron, 
and from iron to steel. The name of D enny lS asso­
ciated with the name of many famous ships in all 
parts of the world. In the development of prop~lling 
machinery Sir Archibald D enny was clos~ly assoctated 
with the late Sir Charles Parsons, and 1t was at the 
D umbarton yard that the " King Edward," t~e 
first turbine-driven ship for passenger traffi?, was built 
in collaboration with the Parsons Ma.rme Steam 
Turbine Company. In the New Zealand Shipping Com­
pany's " Ota.ki," w~ch fo~owed, ~ combined. system 
of turbines and rectprocatmg engmes was trted ou~. 
Oil engine development was not n eglected by Sll' 
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Archiba.ld, and D enny's were early constructors ?f 
the Sulzer oil engines. The firm, under the leadershtp 
of Sir Archibald, built many fine ships for both home 
and for overseas service, among which numerous 
cross-Channel steamers for railway service were 
noteworthy as embodying many new features of 
design and practice. 

The interests of Sir Archiba.ld D enny were, how­
ever, wider than those connected immediately with 
the Dumbarton shipyard and engine works, and he 
took a warm interest in general scientific and research 
work. As a member of the Council of the Institution 
of Naval Architects and a Vice-President for several 
years, be did m uch to further the work and t he 
interests of that body. He was also a member of the 
Institution of Engineers and Shipbuilders in Scotland 
and one of its honoured Past-Presidents, while he 
was a. valued member of the North-East Coast 
Institution of Engineers and Shipbuilders, and o.f .the 
French Society, the Association Technique Manttme 
et Aeronautique. He was for many years c~osely 
associated with classification work, and was Chall'lllan 
of the Technical Committee of the British Corpora­
tion R egister of Shipping and Aircraft, and the 
Honorary President of that Corporation. H e was 
a Past-President of the Institution of J unior Engineers 
and a member of other scientific bodies. 

On many occasions Sir Archiba.ld was called upon 
to serve on Board of Trade committees ; these 
included Committees on the Load Line, the Bulkheads 
Committee, of which he was the Chairman, and the 
1913- 14 Conference on the Safety of Life at Sea, over 
which he presided. In 1911 the University of Glasgo~ 
conferred upon him the honorary degree of LL.D . m 
recognition of his work, and two years later he was 
included in the King's Birthday Honours, and was 
created a Baronet. He took always a leading part 
in the various visits at home and abroad arranged 
by the Institution of Naval Architects, and at the 
Summer Meeting of 1927, which took place at Cam­
bridge, the honorary degree of LL.D. was conferred 
upon him by the U~iversity ~f Cambridge. . 

When Sir Archibald rettred from acttve work 
with his firm in Dumbarton, he came to live in 
London, but remained a director of his company. 
H e was in constant touch with the :firm's work, and h is 
opinion on technical matters was frequently sought. 
His London work gave him more time for the meetings 
connected with the various institutions with which 
he was connected, and his work for the British 
Standards Institution and other societies and insti­
tutions will long be remembered by the many frie~ds 
he made and kept. Possessed of a very charmm.g 
manner, his friends were almost as numerous as h ts 
acquaintances, and he will be missed by a. very large 
circle. Some years ago he suffered from very bad 
hea\th, but he appeared to have completely recovered, 
and only a. few days before his death was full of the 
liveliness and good fellowship which characterised 
him. 
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MR. H. L. Guy.-Jn order to celebrate the recent election 
of Mr. H . L. Guy to a. Fello"vship of the Royal Society, a 
number of past a.nd present members of the Committee 
of the North-West Branch of the Institution of Mechanical 
Engineers, of which he is a member, entertained him at 
dinner at the Engineers' Club, Manchester, on Tuesday, 
May 26th. Mr. J. M. Newton, B.Sc., Chairman of t~e 
branch, presided and propos.ed the health of th~ guest m 
an interesting speech, in wh1~h he trace~ the hlBtory and 
activities of the Society from 1ts foundat1on. Mr. Leonard 
Massey seconded the toast and Mr. Guy responded. He 
said he was one of three engineers to receive the distinction 
this year. 
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The Monotube Boiler in s.s. ''Kertosono." 

IN our Annual Review of Marine Engineering Progress, 
published in our issue of January lOth, we referred 

shortly to the installation of the first Sulzer marine type 
monotube steam generator in the cargo steamer "Kerto­
sono," belonging to the R otterdam Lloyd Line. That 
ship has now resumed her regular service to the Dutch 
East Indies, and on her first outward voyage vid Gibraltar, 
Suez, and Aden, she kept her scheduled time easily, and 
no troubles of any kind were encountered. 

By the courtesy of Sulzer Brothers (London), Ltd., we 
are now able to give to our readers a fuller description of 
t.his interesting machinery installation. It may be recalled 
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rator in the boiler-room can be seen from drawing Fig. l. 
The new mono tube steam generator is in the centre of the 
boiler-room, with two of the existing low-pressure boilers 
on each side. Above, to the left, the blower which supplies 
combustion air to the combustion chamber through an air 
preheater is arranged. Fig. 4 shows a general arrangement 
of the boiler and some details of its construction, while the 
engravings Figs. 5, 6 and 7, indicate the arrangement of tube 
elements for the generating coils, the combustion chamber 
lining, and the economiser. In th~ diagrams Figs. 2 and 3, 
we illustrate the working of the high-pressure plant. 
The figures show the general circuit of the monotube 
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FIG. 1- PLAN OF BOILER AND ENGINE ROOMS 

that when planning the conversion of this steamer of 
16,500 tons, which was built in 1922 by the Kon. Jij. 
" De Schelde " at Flushing, the problem set was to install 
a. high-pressure boiler, for preliminary experimental 
purposes, in order to increase the output and thereby 
give the ship a greater speed-15 knots instead of 13. 

It was found sufficient to remove only one of the exist­
ing 6-ton " Scotch boilers," since the space thus left 
free was ample to allow the installation of an oil-fired 
monotube high-pressure steam generator, designed to 
1·aise 21 tons of steam per hour. 

The primary plant was designed to work with steam at 
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FIG . 2-DIAGRAMMATIC ARRANGEMENT OF PLANT 

60 atmospheres and a t emperature of 375 deg. Cent. With 
these new steam conditions the output could be raised 
from 4500 to 5800-6000 S.H.P., and the revolutions of 
the propeller increased from 90 to about lOO per minute. 
For increasing the power a new high-pressure back­
pressure turbine was installed to act as primary turbine 
to the existing turbine plant. on which only minor altera­
tions to the blading were found to be necessary. The 
plant is arranged so that it is possible in an emergency to 
work direct with low-pressure steam from the remaining 
four low-pressure boilers. 

The arrangement of the new high-pressure steam gene-

boiler, the turbines, auxiliary machinery, and Scotch 
boilers. An important feature of the installation is the 
central control board on the starting and manceuvring 
platform, a view of which, taken in the makers' works, 
is given in Fig. 8. From this board, by means of a single 
hand wheel, the whole propelling machinery, including the 
ahead and astern turbines, as well as the auxiliary appa­
ratus for the steam generator, can be controlled. On the 
right-hand side are the instruments and service hand wheel 
for the boiler ; on the left, the instruments and hand 
wheel fo•· the turbine. The right-hand instrument panel 
carries, in addition to the pressure gauges and temperature 
indicators, a number of gauges showing the feed-water 
pressure and the oil pressure in the various parts of the 
regulating system, and a lso t.he conditions in the by-pass 
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p1pmg, thus allowing the whole system to be easily 
controlled. The hand wheel serves only for adjusting 
to the minimum quantity of steam in the position " Ready 
for Service." 

The air pressure at any moment, or the difference of a.ir 
pressure in the burner, can be read from the indicator situated 
above the band wheel. With the hand wheel to the left, on 
the turbine side of the manceuvring platform, the whole 
plant is controlled, while the position of the indicator on 
the hor izontal scale arranged above the hand wheel shows 
the conditions of working of the turbine at any moment. 
The instruments arranged above the indicator show the 
pressures before and after the high-pressure stage, the 
intermediate-pressure stage, and in the condenser. 

In the unfilled space shown in the illustration, Fig. 8, 
a revolution indicator has been fitted, from which the 
speed of the propeller at any moment can be seen. 
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When the plant is " Rea<iy for Service," it is only 
necessary to turn the turbine control handwheel either 
clockwise or counter-clockwise, according to the direction 
in which the vessel must move. The whole regulating system 
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FIG. 4-CONSTRUCTION O F MONOTUBE BOILER 

is arranged in such a. way that the quantity of fuel and 
the quantity and pressure of the air going to the burners, 
on the one hand, and the control of the turbine valves 
and of the speed of the steam-driven feed-water pump, 
on the other hand, can be effected automatically from the 

• 

• 
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control panol on the starting platform. In this way the 
pressure and tomperat.uro of the steam can be kept prac­
tically constant., oven when manmuvring quickly. 

·rh is arrangement was on I y mado possi blo by tho provision, 
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ance was not only centralised and thereby simplified but 
~he total ':lumber of ill.Strumonts and hand wheels rcquir­
mg attentiOn has been considerably reduced. 

The two adjusting handles shown to the r ight and to 
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guarantees given for the steam generator wore easily 
fulfilled, and efficiencios up to 04 per cent. were mell8ured. 
Betw?en half and _full load, and including the auxiliAry 
machmory, an offic•enc·y of over 90 por cont. was obtained. 

FIGS. 5, 6 AND ? - COMBUS TION CHAMBER LINING, GENERATING COIL, AND ECONOMISER COIL 

m addition to tho po!3iti\·e purullel working of lho feed water 
t\nd fuel systems, of an additional automatic regulating 
device, which receives its impuJso fi'Om thermostats and 

the left of tho boiler control hand wheel serve for adjusting 
tho temperature and pressure of the stoa.m. Coll.Sequontly, 
the pressure and, what is of even greater importance, the 

• 

FIG. &~BOILER AND TURBINE CONTROL PANEL 

takes O\'Cr the necessal'y fine regulation. The rontrol panel 
rontains all the inBtruments and hand wheels which aro 
u11ually distributed among diiTerent ptu·ta of the ongino-

FIG. 9-FUE L AND F EED WATER PUMPS 

room, such as the fced-wutor 'ulvc, the Ktcam 'alvo of 
the pumping sot, and the other devicod for controlling the 
burners and air pressure, &c. By the adoption of t-he oil 
pressure regulating systom, the whole control and attend-

t.eroperutur<• can be modified during son•1ce. Thi1:1 is of 
particular importance to a marine plant, since whon 
manmuvring it is a.dvantageous to work with a steam 
temperature which is not too high, to avoid overheating 
the blado11 of the tur·bino. When the vcs11el is proceed­
ing normull_y Q,t sea, tho tw·uine works with a. higher steam 
tcmperaturt• in order to run under the most favourable 
concli tions. 

In J:t'1g. !J we illuHlralo tho stoam-dnven fccd-wutor, 
fuel oil, and operating oil pump for the installation. lt 
has a designed feed output of 22 tons por hour, at a preH­
sure of 75 at.mospherca, and runs at, a speed of 160 r.p.m., 
the inlet ~:~team presau1'0 i~:~ 12 atmospheres. Tho f;I.Ulo­
matically controlled burner-adjusting devices at, the 
bottom of tho boiler unit, are ~:~hown in Fig. 10. 

SOME TJUAL R£SULTI;. 

The conver~:~ion of the ship, apart from its technicul 
interest, wu.s particula1·ly noteworthy in that very litUo 
time was uvatlable for ln8tall.ing the high-pressure steam 
plant and for changing over to high-pressure working. 
ln consequence of bad wenther, the " Kortosono "did not 
arrive at Ji'hmhing until J<'obruary 16th, so that the whole 
work of c-onversion which was completed by March 6th, 
was carrird out in the " Uo Scholdo" yards in just under 
three weckA. Although the tosts and trial runs which wo1·e 
intended to follow could not- be carried out according to 
programme bo<·ause of fog, the official trial run took place 
on March IIth. On March 14th the ship was ready to 
Alat·t. for Rot-terdam and to re11u.me hew regular sorvJ<•o. 
.l!' rom MtiJ'(·h 18th Lo Zl11t the " J<oi'Losono " wl\.'\ nt 
Antwerp to take in cnrgo, and the t'un from .Rotterdam to 
Antwerp gave ample opportunity to demonstrate the case 
with whil'h tho Sulzer high-pres.'luro monotube steam 
generator could be handle<.!. The plant, wo learn, proved 
highly 11atisfactory in overy respect. 

Tho combined automatic t·egulating gear wo have 
described, by which the regulation of the monotube steam 
generator and also of tho turbine is controlled by mean~~ 
of a. single hand wheel, facilitated manmuvring considor­
ably. Ea<'h manceuvro was carried out without trouble, 
and manmuvring from "full speed ahead " to "full speed 
Mtern "was effected in 15-20 seconds. 

At the bll8in trials in the shipyard at Flushing, the 

All the a uxiliary machmory in connt•ctwn with tho lugh­
pressuro monotube steam generator was shown to lw 
capable of fulfilling the stipulated requiroment8. 'l'hc 
change-over to the standby unit~:~-fot· example to the 
stand by feed pump-was carried out- with tho greatest. casP . 
and tho cond1tion that any one of tho four burners could 
be replaced with the boJI!'r in full Acrvico, with tho other 
three burners temporarily and automatically taking the 
full load, was easily moL 

. The no~ monot1;1bo bollor was do8igncd 110 !hut any 
kmd or od fuel might bo burnt. l•'or the first voyuge 
a apecwl heavy oi I with a specific gravity or 0 · 996 

FIG. 1 0 - AUTOMATIC BURNER CONTROLLERS 

was tl.ljcd. At all luadl:l and under all conditiow of 
load lluctuation the combustion waA, wo understand. 
smokelesH. :Marino engineers and nnval architects w1ll 
await with interest- further operating t·esults of th il' 
highly interesting and pioneer high-prossuro steam plnnt. 

Metallurgy and Engineering. 
lN a loctw·o entitled "H.ocont Dovolopmonl~:~ in Metal­

lurgy and Their lnliuon<·o on Engineering," Monsieur 
Charlea-J.;ugone Schneider, governing c!Jrcctor of Schneider 
et Cie., Le Crousot, dia<'WI8Cd before tho ln.<!titution of Civil 
Engineers, on Tuesda..}', May 26th, the 1mportant part\\ hich 
meta.Uurgy has played in conoectwn with advance~:~ m 
engineering practice. J lo pointed out tha.t the present 
year 1936 waa t-ho hwt<h·odth amtivorsary of the taking 
over of Crousot work.8 by hia grandfather, who wa11 

respoMihlc for the1r Ja.rgo and rap1d development. Smcc• 
that timo thoi:IO in chargo of the works had ne\'t'r ceaAed 
to entortam friendly relations with Lho BritiHh inm and 
stool industry and to exchange idoll8 and results of expe­
riments and discovorios with Bl'itish moto.llw·gistA. 

MoTUiicur Schneider said that- in 1836 tho metallw·gy of 
iron waa in a process of evolution, and many work~:~ still 
used old methods. l•'runco was then tho second metal­
lurgical rountry in Europe, the fti'>Jt pla<·o being occupu~d 
by Englnnd, whose out-put of pig iron and wrought iron 
Wll8 equul to that of the rest of the world. Of Lho ca:J 
furna.coR in bias(, in Fl'anco, 502 wore fi1·od with charcoal 
and thflir output, wM ro8tricted by the output of thl' 
forest A. The old forges had to bo located near for<'!1l '~ 
and on the banks of rapid-flo'"mg 11trcams suitable for 
workm~ t,ho hearth bollowd and small mechanical hammC>rs 
by water wheels. The mtroduction of the use of coal in 
the manufacture of pig iron led to a. complet.e chnn~o in 
methods of working and tho location of plants. ln 1836 
Messr~:~. Schneider owned four coke ulaat-fw·naccs and 
produced 7000 tons of iron in bars and plate, whll11t the 
total production of steel for making 11uch thing~:~ aa tool~:~ 
and arms in France was about 6000 tons. 

In tho beginning those responsible for the introduction 
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of new ideas were limited by the facilities available, but 
during the last century new processes and new appliances 
bad placed at the disposal of engineers facilities of the 
highest importance. The electric furnace, introduced in 
1900, meant for the refined and special steel industry an 
advance similar to that afforded by the Bessemer con­
verter in the manufacture of ordinary classes of steel. 
The era of electricity also radically transformed the rolling 
D?ills. .Whils~ in 1865 the Creusot works needed twenty­
stx rolling mill sets to roll 100,000 tons per annum, in a 
modem steel works of 1 million tons capacity to-day 
five graded sets would suffice for producing all the usual 
bar sections. 

Quality improved at the same time as quantity. In 
1885 two Creusot scientists, Osmond and Werth esta­
blished the proof of the cellular and crystalline struct~es of 
steel. and a~o:rs with the aid of photography, and the 
rela.t10ns extSttng between the state of the constituents of 
steel and its mechanical propet·ties, together with the 
influence .of variations of temperature upon the state of 
the constttuents of steel, formed the subject of researches 
?Y ma.ny ~ther scientists. New methods ofmetallogra.phic 
!nves~·•ga.~ton w~re completed by resorting to oblique 
tllummatton, wh1ch enabled the identification of certain 
inclusions otherwise invisible. 

M?nsieur Schneider re~ erred to. the study being carried 
o~t m F;ench ~abora:tor1~s of. mtcro-analytical processes 
w1th a vtew to mvesttgatmg rmcro-sogregation. New test­
ing machines due to Monsieur Chevenard enabled the 
determination of the mechanical characteristics of a. small 
piece. of met&:l and prove~ most useful in autogenous 
weldmg technique. Corroston tests, mechanical tests in 
tho hot state, and repeated torsion and bending tests 
supplied data which was absolutely essential to-day for 
the engineer. X-ray examination enabled information to 
be obtained concerning the homogeneity of steel, and was 
proving most useful for the verification of welds in plate 
work. He mentioned also the spectrographic analysis of 
an X-ra.y beam to determine with certainty the limits of 
solid solutions, to study definite compounds and their 
crystalline system, and to throw light upon the pheno­
menon of cold working or re-crystallisation. This explor­
ing of the microscopic particles would procure data of th(l 
highest interest on special steels, on methods of forging, 
and also on the heat treatments which were most suitable 
for their different uses. 

In connection with alloys, he said that nickel was the 
best alloy metal to act upon the critical range of quenching, 
since it increased hardness without making for brittleness 
and allowed of decreasing the percentage of carbon when 
an increase in hardness was not desired. The use of 
chromium, the addition of molybdenum and of titanium, 
the perfecting of thermal treatment and of pickling, and 
the smoothing of the surfaces, all combined, had enabled 
metallurgy to offer to the chemical industry a whole 
series of steels having notable mechanical properties, 
which could be worked up, machined, and welded, and 
were at the same time capable of resisting for long periods 
the strongest chemical reagents. Among these steels the 
best known and most commonly used was one having an 
austenitic structure containing 18 per cent. of chromium 
and 8 per cent. of nickel. 

Monsieur Schneider referred also to the work carried 
out by metallurgists in the study of steel which showed 
satisfactory resistance at high temperatures both to 
mechanical stresses and to oxidation, and mentioned that 
chromium steels containing a. certain proportion of nickel, 
tungsten, and vanadium would withstand temperatures 
of even 2000 deg. Fah. He mentioned the great increases 
in the pressures employed in tubular boilers, and tho 
advance in the use of steel in railway carriage bodies, 
where there was even a tendency to replace the mild steel 
sheets now used by sheets of nickel-chromium-molyb­
denum steel, the elastic limit of which was almost double 
that of the former. Thanks to the improvements made, 
which were due in part to the manufacturer of steel, 
1000-ton trains could now travel at a speed of over 
80 m.p.h. more safely than the 100-ton trains in 1840 ran 
at 25 m.p.h. 

The motor car and the aeroplane owed many of their 
recent advances to the results obtained by metallurgists. 
Recent military aviation engines weighed hardly l· 1 lb. 
per H.P., and there had been a corresponding decrease in 
the weight of the framework due to the manufacture of a 
whole series of light alloys having a specific gravity of 
2 to 3 and a strength comparable to that of mHd steel. 

Monsieur Schneider quoted as an example of the 
improvements reached the fact that the length of round 
wire which could bear its own weight had increased from 
2 · 5 miles for puddled iron wire and 3 · 3 miles for mild 
steel wire to about 15 miles for wire of special nickel 
chromium-tungsten steel. The use of special steels had 
also led to an increase in span in cantilever and suspension 
bridges, to making possible still deeper winding depths in 
collieries, and to improvements in the design of internal 
combustion engines and turbines. In connection with 
turbine shafts, he pointed out that one of the special 
conditions that had to be obse•·ved in their manufacture 
was to prevent any possibility of their undergoing deforma­
tion at their actual working temperatures. This meant 
that no residual stress should remain in them following 
thermal treatment. In France Messrs Mesnager and 
J ouguet discovered methods to arrive at the residual 
stress in question, but these were costly and took time. 
His firm had, however, perfected an approximate· method 
called the " prism method," which consisted of measuring 
the deformation of a. test prism in the course of machining. 
This permitted in every case the determination of the type 
of t reatment required. 

In conclusion, the lecturer mentioned some of the 
improvements which had been effected in the electrical 
and shipbui lding industries, and pointed out how tests 
carried out to meet the needs of military requirements 
had brought about results which wore of the greatest 
value in peace. Researches made with a view to lightening 
submarines and aeroplane engines had thus led to improve­
ments in agricultural tractors, motor lorries, and cars, 
while the experience gained in the manufacture of armour 
plates had been of use in the building of steam accumu­
lators and of containers for the hydrogenation of coal and 
oils and in other branches of the chemical industry. 

I 
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The Automatic Control of Voltage 
Regulators. 

Dun.INO a recent visit to the works of Ferranti, Ltd., of 
Hollinwood, Lancs., Mr. E. T . Norris, the company's chief 
?esigner, drew our attention to many voltage regulators 
m the course of construction. For the economic mainten­
ance of voltage on distribution networks, these regulators 
are competing with no small measure of success with 
additional E.H.T. sub-stations and heavy cable sections. 
Fully automatic operation of this kind of apparatus is 
obviously essential, and simplification of the control gear 
for the purpose has been deemed to be needed. Until 
recently this gear was complicated and costly in relation 
to the regulator itself. Whilst a large supply authority 
with an extensive staff, including skilled relay and instru­
ment experts, may not find the use and maintenance of 
this control gear a troublesome and expensive business, 
smaller undertakings and particularly those in rural areas, 
with scattered networks and a restricted technical staff, 
need something more simple and much less liable to call 
for attention. To make fully automatic voltage regulators 
suitable for general use throughout a distribution system 
has been the major problem with which designers and 
manufacturers of these regulators have had to deal. 

Much of the complication and cost of fully automatic 
control gear has been eliminated by the development of 
the moving coil regulator and the mercury switch regulat-

NEW RELAY W I TH SWI TCH AND FUSES 

ing transformer, both of which have been described in 
TuE E NGINEER. Descriptions of the former are to be 
found in our issues of December 8th, 1933, and April 5th, 
1935; whilst the latter was dealt with in our issue of 
December 1st, 1933. The elimination of components, such 
as automatic brakes, limit switches, auxiliary relays, and 
overload devices led to simplification, but the standard 
voltage relay or contact making voltmeter, which initiates 
operation of the regulator whenever voltage variation is 
required, remains a delicate instrument needing skilled 
o.djustment and periodical maintenance. 

A new device, known as the Astatic voltage relay, in 
which the most objectionable features of the ordinary 
relay have been eliminated, has been invented 
by l\Ir. E. T. Norris, and has recently been put upon the 
market by Ferranti, Ltd. The chief function of a regulator 
voltage relay or contact-making voltmeter is to close a 
motor circuit directly or indire<'tly whenever the voltage 
varies more than a prescribed amount (usually 1 per cent.) 
from the normal value, and so initiate operation of the regu­
lator in the direction necessary for correcting the varia­
tion. I n the ordinary standard relay the actuating forces 
at normal voltage are balanced by a spring suitably 
adjusted in tension. The small voltage variation permis­
sible results in an operating force which is only sufficient 
to close a pair of light contacts, auxiliary relay circuits and 
starting contactors being necessary to control the regu­
lator motor. 

The new relay comprises an electromagnetic circuit of 
special design in which the force exerted on the moving 
clement or armature at a given voltage is constant over a. 
large range of movement and operates against the weight 
of the armature, due to gravity. If the circuit is arranged 
so that at normal voltage the force is exactly equal to the 
weight of the armatw·e, then t he effect of gravity is 
neutralised, and the armature t ends to no particular 
position- hence the name " Astatic" relay. The mechanical 
forces on the armature are approximately proportional 
to the square of the voltage. If therefore the voltage rises, 
say, 1 per cent., the forre on an armature of weight w lb. 
increases 2 per cent., or 0 · 02 w lb., and since the weight of 
the armature is neutralised, this additional force of 
0 · 02 w lb. has nothing to do beyond overcoming the 
negligible friction of the armature, and can be utilised 
for external work. Owing to the astatic action, the 
extra. forces, 0 · 02 w will be constant for a. considerable 
distance M, giving a work output of ± 0·02 w M. As 
both w and M can have any desired magnitude relatively 
large outputs can be obtained. 
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The actual values chosen for the standard model of the 
new relay are such that the energy available for operation 
duo to a 1 per cent. change of voltage is 480 times greater 
on actual measurement than in the ordinary type of relay, 
with the result that it is possible to operate a. mercury 
switch with ease instead of closing a. pair of light and 
relatively delicate contacts. The use of mercury switches 
eliminates burning or wear of contacts, and there are no 
hold-on coils or other devices to prevent chattering. 
The rupturing capacity of the switch enables motor 
loads to be handled directly, thus making au..xilia.ry relays 
and starting contactors unnecessary. 

The accompanying illustration shows the new relay 
complete in case with the control switch and fuses. 
Usually the case is mounted on the side of the regulator, 
so that all control wiring and connections are completed 
before dispatch from the works. The regulator and its 
control gear then form a. self-contained unit, ready for 
installation. Since there is no wear or arcing of open 
contacts and the mercury switch is capable of an unlimited 
number of operations, and since there are no spring tension 
adjustments, the " Astatic" relay does not r equire 
periodical attention or maintenance. The only adjust­
ments necessary are those for operating voltage and 
sensitivity. In practice, the former is easily determined 
by a wander plug, and a terminal board marked directly 
in voltage values, whilst sensitivity for any given regulator 
can usually be set once and for all a.t the works before 
dispatch, although it can easi ly be changed in service by 
varying the pendulum action of the switch movement. 
No hold-on adjustment is necessary. 

The new relay can replace existing Ferranti relays, and 
in moat cases relays of other makes on all types of auto­
matic voltage regulators, including existing or new on-load 
tap-changing gear and induction regulators. In some cases 
as, for example, the moving coil regulator, the operating 
gear consists of no more than the relay and driving motor. 
Simplification has not, however, been achieved at the 
expense of reliability or the facilities of the older forms of 
control, but mainly by the elimination of undesirable 
features. In rural and other sparsely populated areas in 
which inspection and maintenance costs must be reduced 
to a. minimum, the new relay is particularly valuable for 
the control of small regulators. 

An Automatic Clutch for Railcars. 
TRE installation of an internal combustion engine in 

e. railway vehicle presents a series of problems of trans­
mission design which were analysed at a. conference held 
recently by the Societe des Ingerueurs Civils de France by 
M. Fieux, an engineer of the Schneider Company. H o 
pointed out that in a railcar the resistance to motion duo 
to inertia is superimposed on the " passive " resistances 
to motion due to friction, oil drag in axle-boxes, &c., 

F I G . 1- D IAGRAM OF CENTRIFUGAL CLUTCH 

and that the adhesion of the driving wheels was relatively 
low. Accordingly, the requirements of rail t raction 
necessitate the use a.t starting of a couple approximately 
equivalent to the maximum horse-power output of t he 
engine which is developed at high revolutions. I t was 
therefore essential to provide, between the engine and the 
wheels, a coupling capable of transmitting horse-powers 
which nowadays vary between 150 and 4000, and allowing 
slip to take place in a manner which is controlled and 
automatic over a. prolonged period of time. While in the 
case of the small railcar of 7 or 8 H.P. per ton the clutch 
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F I G. 2 - A . ENGINE COUPLE 

B . TRANSMITTED COUPLE 

slip at starting took place for about four or five seconds 
between the first application of power and full engage­
ment of the transmission, allowance must be made for 
slip lasting forty to fifty seconds in the case of cars of the 
Bugatti type capable of 150 kiloms. to 160 kiloms per hour. 

M. Fieux made a brief examination of electric, 
hydraulic, and mechanical systems of transmission before 
describing the Schneider-Fieux centrifugal clutch, a 
system which, he e::\.-plained, has already been used for 
some time in connection with petrol engines, but which 
has recently been porfect.ed and adapted as an automatic 
clutch for railcar use. The schematic drawing, Fig. 1, 
illustrates the method of operation. The engine shaft A 
carries a spider B, to the periphery of which masses E 
are articulated. The masses are also linked to another 
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spider F carried on a slee,·e G, which is free to rotate 
but rides on an e~t:ension of the shaft A. The spiral spring 
M has one end ragadly at-tached to the engine shaft A by 
the arm C, and the other end attached to the spider F 
and. thus to .th? sleev~ ~· T.h~ outside of the spring M 
carnes a fractaon-reststmg hrung, and during normal 
runnin~ engages with the ca~i~g D, ~hich forms part of 
the draven shaft K. An auxiliary sptral spring attached 
to th,~ a_rms carry~g th~ .masses E retains the spring in 
the disengaged posataon when the t ransmission is 

stationary, and ensures that no engagement will take place 
before the correct engine torque is available. The couple 
exerted by tho auxiliary spring corresponds to a reduction 
in the clutch engagement couple of about one·third the 
maximum engine couple, as shown by the curves of engine 
couple A and transmitted couple B in Fig. 2. The opera. 
lion of t ho clutch is dependent on the centrifugal action 
of the masses which overcomes the action of the auxiliary 
spring, and then the torsion applied to the main spiral 
by the engine torque, thus expanding it to engage the 
casing D. In the balance of forces shown in Fig. l, t 
represents tho disC~ngaging force acting at the free end of 
the spiral ; T is tho force applied by the engine to tho 
opposite end of the spiral and directly proportional to 
tho square of tho speed of the engine; F is the useful 
effort due to fri ction. Thus t= T-F, and t is always very 
small relative to T and F, the coefficient of friction, and 
therefore t may vary greatly without affecting the useful 
effort .F. Tho uso of the clutch on a. Somua vehicle, now 
in course of clolivory, is oxpected to show that 50,000 
starts can be carried out without change of linings, the 
figure being basod on provious models which have accom· 
plished 15,000 vehicle starts with a clutch of smaller 
dimensions. 

Large Water-Wheel Alternators for 
New Zealand. 

RoTORS for two 24,000.kVA water.wheel alternators, 
under construction at the works of the Metropolitan· 
Vickers Electrical Company, for Arapuni, New Zealand, 
possess unusual and interesting features. On account of 
Lhe largo fly.wheol effect required. the magnet wheel of 
~ach machine, even without its poles, is too large to be 
shipped in ono pioco, and it is believed that the alter· 
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nators themselves are the largest of the kind so far built 
by British manufacturers. By reason of the stresses at 
runaw~y spee~, the. rotor rim is built up of segmental 
st~mpm~, 11'\-m: thack, assembled on a separate cast iron 
sptd:er wtth spectal overlapping giving an effective section 
equavalent to three.quarters of the total section instead 
?f one·half as given by simple overlapping. Th~ stamp· 
mgs are clamped between Oame·cut rolled steel plates by 
me~ns of a le:rge number ~f bolts passing through closely 
fittmg holes m the stampangs. On the outer rim of the 

FOUR · SIDED TAPPING M ACHINE 

core aro T·shaped slots for do,·o.tailed fitting of the poles. 
The rim built up in this way forms a self-supporting 
ring, and as it is not attached Lo the spider, no centri· 
fugal stresses of the core and poles are applied to the 
spider. Floating on the spider the rim is driven by 
rectangular.shaped keys, which allow a certain amount of 
expansion without tho rim being able to run out of centre. 

The thrust bMring and upper guide bearing of tho 
umbrella rotor are placed immediately below the magnet 
whool. Complete \9ith its shaft and exciter, the rotor 
weighs about 95 tons, and together with the weight of the 
turbine runner and the water thrust, gives a total weight 
of 220 tons on tho thr ust bearing. The latter consists of a 
highly polished rotating steel collar running on white· 
metal faced stationary segments, each supported by a 
largo number of strong steel springs to ensure uniform dis· 
tribution of tho load. Tho normal speed of both alter· 
nators is 214 r.p.m., and the rotors are being tested at the 
runaway speed of 395 r.p.m. 

A Four-sided Tapping Machine. 
A VERSATILE machine for tapping bolt holes in the 

gear.boxes of motor cars, which has just been produced 
by William Asquith, Ltd., of Halifax, is represented in the 
engravings above. It is capable of tapping twenty.n.ine 
holes simultaneously on four !=tides of a casting, but can be 
adapted for other combinations. 

In tho arrangement shown, the four heads have seven, 
ten, sLx, and six spindles rospccth·ely, and each is driven 
by a separate electric motor of 3 H.P. It will be noticed 
that the back head is slightly inclined to the horizontal, 
and that the top head is carried by a straddling standard. 
The multiple spindle tapping heads are bolted to a large 
barrel and take their feed from a screw fitted to the bead, 
the nut being fixed in tho unit head. A torque rod is also 

ROTOR CORE ASSEMBLED ON SPIDER 
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provided to secure rigidity. The spur gears driving the 
spindles are lubricated by a siphon system, and all the 
spindles are accurately ground. 

In operation an electric button on the vertical column 
is prossed, and ~;tarts up aU four heads simultaneously, 
feeding the taps through the holes at the correct tapping 
rate. \Vhon through the work, the driving motors are 
automatically and independently reversed, and the heads 
returned to the first position, at which point each head 
<Jtops, the sequence being repeated in exactly the same 

manner when tho jig has been reloaded, and the push 
button again operated. Provision is made in the elec· 
trical system to prevent the machine being restarted unlesl! 
all tho heads have returned to the starting position. 

SIXTY YEARS AGO. 

" TUE Coming War-England Without a Navy" was 
the title of an alarmist pamphlet which we re,'ie,ved in our 
issue of June 9th 1876. The pamphlet was anonymous 
but, with a freedom of speech characteristic of the times, 
we found in its jerky, disjointed chapters and the magnilo. 
quont and reckless manner in which the expenditure of 
millions of pounds was declared to be necessary, evidence 
which pointed to Mr. John Scott Russell as being the 
author. Whoovor ho was the author claimed to be a pro· 
fessional man practically acquainted with his subject foa· 
a period of thil'ty or forty yoat·s. He further claimed that 
his pamphlet echoed the opinions of eminent naval men. 
H e assorted that sinco the close of the Crimean War, a 
conflict which had proved that a wooden navy was useless 
and which had set this country the task of building a new 
Beet, we had spent a hundred million pounds on naval 
defence. The money, he said, had been spent without 
settled purpos<1, plan or will. We had been experiment­
ing with big guns, turrets and broadsides and armour 
plating and had failed to create the now navy which we 
required. \Ve rominded tho author that some twenty years 
previously tho Emperor Napoleon with the aid of his 
naval architect, Dupuy de Lome, had completely re· 
organised tho French Navy with the result that within a 
very few years France had found herself in possession of a 
fine Beet which was completely out of date. Had the 
author of tho pamphlet had his way we would at this date, 
we assorted, possess a. Oeot of " Warriors" partially plated 
with 4!in. armour and would have been at t he mercy of 
any enemy which had done, as we bad actually done. 
feeling their way and building enough ships at a time to 
keep up with the knowledge \9hich they possessed. If 
fifty million pounds wore to be expended immediately on 
tho creation of an offectivo Oeet, as the author demanded, 
it was most probable that in ten years' time a similar 
sum would be demandod bocauso of the uselessness of tho 
fleet which would now be constructed. vVe then pro· 
ceeded to carry tho attack into tho author's own camp. 
If, we said, his views really represented the opinions of 
naval circles, then his pamphlet merely demonstrated the 
incapacity of naval officers to di1·ect the Admiralty. And 
when we studied t.ho training which naval officers received 
the reason for their incapacity became plain. At the ago 
of 12i to 13i years boys were sent to tho "Britannia" 
for two years' instruction and then packed off to sea. 
They might or might not be fortunate enough to be 
assigned to a ship carrying a. na,·al instructor but e,·en if 
they were the most they could hope to do was to keep up 
what lit tlo knowledge they bad gamed during their course 
on the " Britannia." It was not longer true, as it was in 
Nelson's time, that a thorough knowledge of seamanship 
was the most desirable qualification of a good officer. 
Recent deplorable accidents, however, which threatened 
to turn our navy into a national sinking fund, showed 
that even seamanship was wanting in our naval officers 
at present. Tho collogo at Greenwach might do some good 
in helping to improve tho education of young naval 
officers but we regretted that Mr. Ward Hunt's proposal 
to build a new college at Dartmouth, to do away with 
tho " Britannia " and to extend tho naval cadet's training 
to three years had been dropped. A war, we concluded, 
\VOuld find us deficient not so much in ships as in officers 
to command them-not to mention seamen to man them. 
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The Coal-Fired Marine Boiler.* 
By Engineer Rear-Admiral W. M. WHAY~·rAN. 

SoME eight years ago the authot· was associated with a 
small, but inftuentia.l, Committee which included such 
eminent individuals as the late Sir Charles Parsons, Sir 
John Biles, the present Lord Weir, and representatives of 
the coal industry, for the purpose of promoting the use of 
coal afloat in the form of powdered fuel. A machinery 
design proposal for a modern tramp steamer with turbine 
propelling machinery and water-tube boilers bw·ning 
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to them in respect of first cost. weight, and space and will 
provide durability and reliability for the life of the ship 
und economic advantage in fuel and running costs. 

There is also another very important aspect of the 
situation and that is the a.lterna.tive now offered to the 
shipowner to use oil as fuel for raising steam in the vessel's 
boilers, and although it is not intended in this paper to 
discuss the change that has come about in the choice of 
fuel to be used, it is important to realise that the present 
tendency is for the price of boiler fuel oil to fall and the 
price of coal for bunkers to rise, certainly in this country 
and generally throughout t he world. I t is not desired to 
provoke discussion on this aspect of the fuel question, but 

- -- --- --- ------ - ....,...,. 
/ 

n ~ / 1!1 

~~ I J.l J 
~vJ~~ 

~" ~ ".~ 
~ ~t~r __ =..: _____ ~---

i ~o.\ \ 
-LL. ·,\ > lj 

,\ -

• 

I 

I-"' 

,\ 

.. 
' • 
' • • . ' 

I I 

-1 . ~ c 
~!filii~~:=' =ii:;3-.Jti_.W 1-.!.=!= LJ.~-.l...lcJ.1=.Jt...L.l=L.l!=WlL...Lid:.!~""""-~ 

• 

• 
•• TMl EJoiGIIII[f.• ' ' 

\ 

• 

I 
I 
\ 
l 

, 

.-

~q/ 
~ 

1 
\ 

J UNE 5, 1936 

be most suitable for the vessel's particular service and the 
shipowner's pocket, but this advantage in choice of fuel 
and the ability to use either kind as &\'ailability and price 
of fuel demand, although roost efficacious in controlling 
the price of fuels, is not alone sufficient to induce the ship­
owner to choose steam propelling machinery. The steam 
plant must be such that for a given type of vessel and 
trade it will show economic advantage in the shipowner's 
balance sheet of first cost. depreciation, maintenance and 
running costs for repairs. fuel, and staff. 

It was therefore considered that it would be interesting 
in this paper to review some of the changes and progress 
that ha,•e been made in the last ten years in the direction 
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FIG. 1-7'ypical Boiler with l\tlechanieal Stoker as used in Vessel<! of the Royal P acket Navigation Company of HoUand for their Dutch East lndies Service. 

pulverised coal and working at 550 lb. pressure with 
superheated steam was submitted for the consideration of 
two influential shipowning companies, but never reached 
the building stage. This was in 1928. 

The pioneer in the use of coal in pulverised form a.ftoat 
will probably go down to history as the United States 
collier " Mercer," which made her first voyage across the 
Atlantic to this country in 1927. The ship was thrown 
open to inspection at Rotterdam and the system shown 
and explained by Mr. Carl Jefferson, of the United States 
Shipping Board, who bad superintended the e.li."Perimenta.l 
work and installation and continued to assist in the pro­
gress of pulverised fuel afloat for many years. 

The system was tried in many English and foreign 
vessels and although it is still in use in a. few vessels it has 
not yet been able to establish itself in competition with 
other methods of burning solid fuel, either by band or 
mechanical stokers. 

it is desit·ed to emphasise the importance of this fact on 
the choice of propelling machinery for ships and the con­
tinuance of the use of coal for power supply aft oat. 

Since retiring from H .M. Navy and entering commercial 
life, the author has been endeavouring to exploit the 
advantages of the water-tube boiler in comparison with 

-- ---r·" . - . I 

Both methods, i.e., either by pulverising the coal by 
plant on board ready for use as required, or pulverising 
the coal on shore and shipping the fuel into bunkers as 
powdered coal, have been tried, but it is considered to be 
true to say to-day that the initial cost, weight, and space 
required for an installation to use pulverised fuel afloat 
makes it economically impossible, and the author can see 
no prospect of this method of fuel firing being introduced , 
aftoat in the near future. 

·---- ----
Undou btedly the use of pulverised coal is e.ll."iiending in 

large power stations on shore, where the limitations on 
weight and space placed on marine installations do not 
app ly and where suitable coal is available at a competitive 
price, but the mechanical stoker is more extensively used. 

Until within the last few years coal a.ftoat has been band 
fired to the boilers, generally of the Scotch or cylindrical 
type, into the completely water-cooled circular furnaces 
with fire-grates of almost standard type and with perhaps 
little incentive to improve combustion results with the 
South Wales bunker coals which had established their pre­
eminence in the market in pre-war days. With the large­
size coal available, easily burnt, with little ash and high 
calorific value and average draught, and the absence of 
competitive fuels, the comparatively low-priced Welsh 
coal had the market to itself. 

The introduction of the internal combustion engine 
altered the outlook to the extent that a very serious rival 
to coal as a. source of power supply had arrived, and the 
situation to-day as regar ds the use of coal is precarious 
unless shipowners can be offered improved steam pro­
pelling plant using coal as fuel such as will be attractive 

• The Institute of Marine Engit\eera, March 6th, 1936, Swansea. 
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FIG. 2-Boiler 'with Erith-Roe Stoker in the "Beaverbrae." 

the cylindrical or Scotch type, and as the yea-rs roll on there 
seems to be accumulating e:l\."Perience that if steam pro­
pulsion is to continue the water-tube boiler should be 
adopted. 

With steam propelling machinery there is the choice 
in the use of either solid or liquid fuel at will and as may 

of the more scientific utilisation of coal for marine pro­
pulsion purposes. 

It is proposed to undertake this review under two main 
headings, viz.:-

(a) The water-tube boiler and the mechanical stoker; 
and 

(b) Cylindrical and water-tube boilers and improved 
methods of firing, both ha..nd and mechanical. 

(A) T!iE WATER-TUBE BOILEB. AND MECHANICAL 

STOKI::&. 

As long ago as 1919 the use of the retort type of mech­
anical stoker was tried in association with the Babcock 
and Wilcox water-tube boiler by the Royal Packet Navi­
gation Company, of Holland, and subsequently adopted 
and used in some forty vessels in that company's fleet 
trading in the Dutch East Indies, where the company own 
coal mines producing a. class of coal which can be used more 
effectively with a. mechanical grate than with band firing. 

The use of the mechanical stoker aftoat is not new 
therefore, but it is practically only within the last ten 
years that it has been adopted to any extent in this 
country. 

Fig. 1 shows a typical two-boiler installation (s.s. " Van 
Swoll ") as an illustration of the early use of the retort 
type stoker. The heating surface of the two boilers is 
4986 square feet, the superheating smface 1496 square 
feet, the working pressure 206 lb. per square inch, and the 
final steam temperature 570 deg. Fah. 

The first important use of the water-tube boiler and the 
mechanical stoker in this country was in the " BeM·er " 
class cargo ships of the Canadian Steamship Company, 
built for a. fast cargo service between this country, Ew·ope, 
and the Canadian ports. T here were five ships in the class 
and they came into serYice in 1927 and 1928, so that they 
ha.ve now been in actual service for about se\·en years. 
Steam turbines are used as propelling machinery and thfl 
service results are known to be very satisfactory. Three 
ships of the class are fitted with Ya.rrow boile1·s and Erith­
Roe stokers, a.nd the ot her two ships have Babcock and 
Wilcox boilers, one ship being fitted with the Erith-Roe 
stoker and the other with the Taylor stoker. The two last­
mentioned ships, the " Beaverbrae " and " Beaverhill," 
were originally hand-fired, but when the success of the 
mechanical stokers in the other ships equipped with the 
Y arrow boilers was established conversion to mechanical 
stokers was adopted in these two cases also. 

Fig. 2 shows the installation in the " Beaverbra.e." 
Recent outsta..nding interest, however, in the use of 

mechanical stokers a.ftoa.t has been directed to the cross-
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the coal is self-trimming into the stoker hoppers. In this 
vessel, therefore, using coal as fuel, we have the whole 
boiler room operation performed mechanically as in an oil­
fired ship, and it is not an exaggeration to say with t he 
same degree of flexibility and cleanliness as in an oil-fired 
ship. Incidentally it may be mentioned, as a. matter of 
interest, that mechanical coaling plant is used at H eysham 
for bunkering the " Duke " class steamers. Fig. 5 shows 
the arrangement of boilers and mechanical stokers and the 
coal supply from the bunkers to the stoker hoppers. 

The mechanical stoker equipment of the boilers in the 
··Duke of York," though essentially the same in principle 
as in the earlier ships, has an improved method of air 
supply to the stoker grate and fuel bed. In the early 
installations the air supply to the retort portion of the 
grate was fed to the front and rear ends of the retort 
through one supply and damper control between the air 
boxes under each portion of the grate. It has been found 
beneficial to a rrange for entirely separate and individual 
control to these two portions of the r eto1·t section of the 
grate. This impi'O\'ement and difference in design of air 
control can be seen by reference to Figs. 3 and 6, showing 
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Statistics with Particular Reference to International Use : 
Electricity," by Hugh Quigley, Chief E conomist and 
Statistician, Central Electricity Board ; A. S. Windett, 
Statistician, E conomic Section, Central Electricity Board. 

(4A) " Organisation of the Production and Distri­
bution of Coal, " Authoritative Bodies, Mines Department 
and Mining Association of Great Britain. 

(4B) "The Processing of Coal," by Dr. J . G. King, 
Ph.D ., A.R.T .C., F.I.C., Chief Chemist, Fuel Research 
Station; by E. C. Evans, B.Sc., F .I.C., Secretary, British 
Iron and Steel I ndustrial Research Council; and by T. 
Westthorp, A.M.I. Chem. E ., P resident, Coke Oven 
Managers' Association. 

(5) " The Organisation of the Production, Refining, and 
Distribution of Petroleum and Petroleum Products," 
Authoritative Body : Part I , Petroleum Department, 
Mines Department; Part II, British National Committee 
of the World Power Conference. 

(6) " Organisation of the P roduction, Transportation, 
and Distribution of Manufactured Gas and Gas By­
products," by R. W. Hunter, M. Inst. Gas E., Chief Engi­
neer, The Gas Light and Coke Company; and Dr. G. v.r. 
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FIG. 6-Gross Section of Boiler and Stoker in "Duke of I"ork." 

the section through mechanical grate in the " Duke of 
Lancaster " and" Duke of York" respecti\·ely. 

At the same time as this a lteration was made the design 
of grate parts at the rear end of the retort portion and 
the dump bars at the rear end of the grate has been 
impro\·ed in order to ensure improvemen t in air supply and 
durability of the grate parts. 

(To be continued.) 

World Power Conference and 
Congress on Large Dams. 

W E give below a list of the twenty-three papers which 
are being presented by the British National Committee of 
the World Power Conference at the Third World Power 
Conference to be held in Washington between September 
7th and 12th, 1936, and of six papers and one "Com­
munication " which are being presented by t he British 
Committee of the Commission at the Second Congress, 
International Commission on Large Dams of the World 
Power Conference, which is being held in Washington 
concurrently with the P ower Conference, by invitation 
of the Government of the United States. 

There will be a large and influential British delegation 
at Washington, including several official representatives 
of His Majesty's Government. The total British participa­
tion is likely to exceed 100 persons, the majority of whom 
will travel on the " Queen Mary," sailing from South­
ampton on September 2nd. 

(1) " P ower Resources, Development, and Utilisation," 
by F rederick Brown, Editor, "Statistical Year Book of 
the "\¥orld P ower Conference"; Lecturer, Departments of 
Statistics and Business Administration, London School of 
Economics and Political Science. 

(2) "Significant Trends in the Devel?pment and 
Utilisation of P ower Resources," by Freden ck Brown. 

(3A) " Collection, Compilation, and Publication of 
Statistics with P a rticular Reference to International Use: 
Coal and Coal Products and Petroleum," Authoritative 
Body, Mines D epartment. 

(3B) "Collection, Compilation, a nd Publication of 

Anderson, F.I.C., of the Engineering Staff, The Gas Light 
and Coke Company. 

(7 A) " Organisation of Private Electric Utilities in 
Great Britain," by W. B. Woodhouse, Engineer and 
Manager, Yorkshire Electric P ower Company. 

(7B) " The Organisation of Private Gas Utili ties," by 
Leslie F. Stomp. 

(SA) " Public R egulation of Private Electric Utilities," 
by J ohn C. Dalton, Manager and Secretary, CoUII:tY. of 
London Electric Supply Company, L td., and Asso01at10n 
Companies. . . . . , 

(SB) " Public Regulation of Pnvate Gas Util1t1es, by 
Leslie F. Stomp. • 

(9A) " Organisation, Financing, a nd Operation of 
Publicly Owned Electric U t ilities," by H . C. Lamb, 
M. Inst. C.E., M.I.E.E., M.I. Mech. E., Chief Engineer 
and Manager, Manchester Corporation Electricity Depart­
ment. 

(9B) " Organisat ion , Financing, and Operation of 
Publicly Owned Gas Utilities," Aut horitative Body, The 
National Gas Council of Great Britain and Ireland. 

(11) " The Conservation of Coal Resources- The British 
Fuel Research Coal Survey," by Dr. F. S. Sinnatt, C.l3., 
M.B.E., D.Sc., Director of F uel Research, Department of 
Scientific and Industrial Research. 

(12) "Conservation of P etroleum," _suggested Authori­
tative Body, British National CoiDmlttee of the World 
Power Conference. 

(13) " The Scope, Duties, and Possibilities of a National 
Water Board," by Sir Alexander Gibb, G.B.E., C.B. 

( l 5A) " Integration of Electric Utilities in Great 
Britain," by Harold Hobson, General Manager, Central 
Electricity Board. . . . . . 

(15B) " R egional Integration of Gas Ut1hty Fac1lit1es 
in Great Britain," b y Dr. C. H. Lander, C.B.E., D.Sc., 
Vice·Chain:nan British National Committee of the World 
Power Confere~ce, Professor of Mechanical Engineering, 
City and Guilds (Engineering) Collel:?e. . . . 

(16A) " Rationalisation of the D1str1but10n of ElectriC 
Energy, " by Jarnes R . Beard, M.Sc., M.I.E.E., partner in 
Merz and McLellan. 

(16B) " Rationalisation of Distribution of Gas in Great 
Britain," by George Evetts, M. I nst. C.E., M.I. Mech . E., 
M.I. Gas E., M. Cons. E. 

(17) " Rural Electrification in Great Britain," by S. E. 

Britton. M.I.E.E .. M.I. Mech. E., Engineer and Manager, 
Chester Electricity Department. 

SECOND I NTERNATIONAL CoNGRESS ON LARGE DAliiS. 

Question Ill : " Special Cement." (A) Report of the 
Joint Sub-Committee on Special Cements of tJ:e I nstitution 
of Civil Engineers and the British Committee on Large 
Dams, by vV. T. Halcrow (Engineering Aspects) (C. S. 
Moik and Halcrow); Dr. F. M. Lea (Physical and Chemical 
Aspects) (Building Research Station). (B) "Temperature 
Effects in Mass Concrete," by Dr. N. Davey (Building 
Research Station, Department of Scientific and Industrial 
Research). 

Question IV: " Design and '-'~'aterproofingofShrinkage. 
Contraction, and Expansion Joints." (A) ''Contraction 
J oints," by E. Sandeman. (B) " Design and WateJ'­
proofing of Shrinkage, Contraction, and Expansion Joints 
in Concrete Dams," by James "\<\filliamson (Sir Alexander 
Gibb and Partners). 

Question V : " Study of the Facing of Masonry and 
Concrete Dams." "Study of the Facing of Masonry and 
Concrete Dams as Illustrated by the Design of the Shing 
Mun Dam," by W. J. E. Binnie (Binnie, Deacon and 
Gourley). 

Question VI : '· Geotechnical Studies of Foundation 
Materials." " The Geology of Reser,·oir Dam Sites­
Great Britain," by Dr. Bernard Smith, F.R.S. (Director, 
Geological Survey and Museum), and C. E. N. Bromehead 
(Geological Survey and Museum). 
" Communication " : " Darns Built of Precast Concrete 
Blocks," by W. T. Halcrow (C. S. Meik and Halcrow) . 

AMERICAN ENGINEERING DEGREES. 

I N the United States, no less than in this country, 
confusion and difficulty a re caused by the Jack of uni­
formity in engineering degrees arising from the various 
practices of engineering schools. The Society for tho 
Promotion of Engineering Education, in a report pre­
sented in 1934, outlined provisions for unifying the 
names of, and requirements for, engineering degrees, 
including honorary degrees. Using civil engineering as.an 
example typifying the lack of uniformity and confusiOn 
in all engineering degrees, the Society found the following 
forms of the first, or bachelor's, degree :- Bachelor 
of Arts ; Bachelor of Science ; Bachelor of Science in 
Engineering ; Bachelor of Science in Civil Engineering ; 
Bachelor of Engineering ; Bachelor of Civil Engineering ; 
Civil Engineer . In contrast to this diversity, the Society 
recommended the following plan for engineering degrees, 
again using civil engineers as an example :-

Degree. 
Bachelor's 
Master 's .. 
Doctor's .. 
Honorary 
Honorary 
Professional 

. . 

. . 

Type. 
Bachelor of Civil Engineering (B.C.E.) 
Master of Civil Engineering (M.C.E.) 
Doctor of Ci\'il Engineering (D.C.E.) 
Master of Engineering (M.Eng.) 
Doctor of Engineering (D.Eng.) 
Ci\·il Engineer (abandon, either earned 

or honorary) 

The Soci :;~ty subsequently submitted t.he recommenda­
tions to letter ballot, with the follo,ving results :-

Degrees earned Votes Per Votes 
in course. in fa\'OUl'. cen t. opposed. 

B.C.E. 657 81 1-'> . . VJ 
M.C.E ... 650 81 150 
D.C.E. . . 630 0 156 

H onorary degrees. 
666 85 116 M.Eng ... . . 

D.Eng ... 702 90 78 
Discontinue professional 

61 304 C.E. 474 

The total ballots numbered 813 out of a membership 
of 2325 representing 160 institutions. With the exception 
of the ,~ote favourable to abandonment of the professional 
degree (C.E.) the results are also in ~ccord with ~h~ pre­
ference of the Committee on Profess10naJ R ecogrut10n of 
the Engineers' Council for Professional De,·elop~ent. 
That organisation had proposed that ~he profes~10nal 
degree might be granted only ~o expenenced e~gme~rs 
who had otherwise met the requ1rements for certificatiOn 
as members of the profession. 

MOTOR CAR INDUSTRY IN CANADA. 

TliE automobile industry in Canada added nearly 
6,000,000 dollars to the Dominion's ex'Port figures in 
1935, increasing its foreign sales fr·om eigbtt>en to twenty­
four million dollars. These figures, although they repre­
sen t only a small portion of the DoJ!linion';s export tra? e, 
indicate to a marked extent the mcreasmg pw·chasmg 
power of the different countries of the worl~, particularly 
those of the British Empire. Correspondmgly, sales of 
motor vehicles in Canada increased from 73,358 cars, 
valued at 75 785,461 dollars, in 1934 to 100,961, valued 
at 101 285 6S5 dollars, in 1935. Over two-thirdR of tho 

' ' . new motor vehicle sales in 1935 were cash t ransactiOn!', 
indicating the healthy condition of the Canadian market. 
The amount of financing of new motor vehicles amounted 
to 22 · 1 per cent. of the total selling v~lue of. all such 
vehicles sold and involved 31 ,950 un1ts whtch were 
financed to the extent of 22,410,656 dollars. The British 
Empire absorbed most of Canada's automobile 6:1>-"Ports, 
namely, 92·4 per cent. of the passenger cars ~nd near!y 
99 pe-r cent. of the freight trucks. A mar~ed. mcrease m 
purchases of Canadian-made trucks was mclicated from 
British Crown Colonies in Africa, including Southern 
Rhodesia, East Africa, Cambia, Gold Coast, Nigeria, 
Sierra Leone, and Aden. 

IT is announced by the U.S.S.R. Commissariat o~ Rail­
ways that 3500 miles of railway line and 2500 I?iles of 
double track will be built in that country durmg the 
current year. • 
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Markets, Notes and News. 
The prices quoted herein relat~ 

f.o. b. steamer . 
to b~k quantit~es . . Unless otherwise specified home trade quotations are delivered (.o t . Export quotations are 

A c mprehens1ve hst of the prices of materials mentioned below will be found on the next page. 

The Advance in Steel Prices. 

. Owing to the inlerruption of the Whitsun 
hohdays the market .has not .Yet. had time to digest the 
?ffect of the advan~e u1 t.he pnces of many descriptions of 
tron and steel notified to come into immediate effect on 
May 2~th. Tho price of basic iron was advanced by 2s. 6d., 
heroat1te by 3s. 6d., soft basic billets and hard basic 
billets were raised 5s .. whilst the quotations for small bars 
hoop and.st1·ip were it~creas?d by 6s. Sections, joists, and 
plates, :\m. and up, mcludmg chequer and boiler plates, 
were ra1sed J:>y 12s: 6<~., and medium plates (under ,\in. 
down to and mclud.mg 3 mm._) by ~Os. Export prices were 
le~t unaltered. It IS 1:1; long time smce the prices of such a 
w1de range of mat.cmals were simultaneously increased, 
and. tho market, wh1ch had not anticipated any movement 
until June 30th. was taken by surprise at the extent of the 
!Dove~cnt and at. the dec~sion to put the new prices into 
unmcd1ate operat1on . It IS said that most consumers are 
c~vered for along period ahead. and that the steel industry 
Wlll not feel the full benefit of the higher values for several 
months ; but all fresh contracts. of course, will have to be 
made a.t tho now rates. The movement in British steel 
prices created somo speculation as to the attitude of the 
Co!'~inental s teel make~, who by their agreement with the 
BnttSh have to keep tho1r quotations at not more than !Os. 
below the h ome makors' price. The British raised their 
prices, however, just as the June release of steel under the 
Continental quota was bemg made and it has been 
decided that this tonnage will be sold' at the prices which 
have rul?d .rot· so.~e weeks past. On the July and following 
release~ ~t IS .anttctpated. that an advance corresponding to 
t~e Brtttsh m~reasos w11l be made in the prices of Con. 
tme~tal matenal. In t~~ meantime negotiations are pro­
ceedmg between the Bl'lt1sh and Contmental steel makers 
with regard to export markets, and last week it became 
known that the international till· plate agreement had been 
renewed for a p eriod of two yoars. Difficulties had arisen 
between the members as a result of a demand by the 
Germans for a higher oxport. quota. The trouble, however, 
was smoothed ovet· by the other members of the inter. 
national association surrendering a certam percentage of 
t heir shares and oventually the Germans accepted the 
increased tonnage made up in this way. 

The Pig Iron Market. 

Although price changes were expected to take 
place m the pig iron market at the end of June, the 
announcement of an immediate mcrease of 2s. 6d. in t he 
price of basic and of 3s. 6d. in hematite came as a surprise 
to most buyers. The producers argue that the higher cost 
of production duo to increases in the prices of ore, coke, 
and scrap, warrants the movement. It is possible that 
m t.he case of basic it will lead to more iron becoming 
ava1lable for the market, although there are few signs 
that any large quantity has been held up m the hope of 
obtaining higher prices since the last advance at the end 
of April. I n fact, the position with regard to basic is 
causing some anxiety, and it is suggested that a real 
scarcity is likely to make itself felt before the end of 
this year unless production is substantially augmented. 
As it is this description forms the bulk of the British 
production of pig iron. and it would be impossible to 
alter the present proportion without creating consider­
able inconvenience to users of other kinds. The price of 
basic is n ow 75s. less a rebate of 5s. Imports of Russian 
b asic iron a re beginning to arrive h ere. and it is reported 
that substantial quantities have been contracted for. 
Considerable mterest is being aroused as to the quality 
of this iron and reports at-e eagerly awaited. The demand 
for hematite iron also has been sufficient to absorb the 
make, and lately there has been practically no iron avail­
able for export. H eavy quantities continue to pass 
into consumption. and for some time consumers have not 
found it easy to place orders for near deliYery. The 
increase in hematite prices makes the quotation for 
No. 1 80s. 6d. Somo surprise has been expressed that no 
mcrease has occurred in the price of foundry qualities, 
but it is anticipated that an advance will be made at the 
end of June. Tho situation in this market is still acute, 
and although on the North-East Coast rather more foundry 
iron is now available there is practically no surplus to 
meet fresh demands. The requirements of the foundries 
are well in excess of production. Cleveland makers report 
that they will have little iron to offer for delivery this 
year, and that their production will be barely sufficient 
to meet existing commitments. The Midland ironmasters 
are not accepting order·s for delivery before June 30th. 
They are sendmg fait· quantities to the North-East Coast 
to relieve the shortage of Cleveland iron, and also to 
Scotland, whilst .Midland consumers absorb a considerable 
tonnage. The position m Scotland is tight, but users do 
not appear so hard-pressed for supplies as m some other 
districts. Tho Scottish s teel works are understood to 
have covered their requirements of basic until the end of 
the year. 

The Midlands and South Wales. 

The s teel works in the Midlands curtailed the 
holidays as much as possible, as in practically every case 
they are gradually losing ground in the matter of deliveries. 
Specifications in most departments are reaching the mills 
at a record rate, and the time required for the execution 
of an order is steadily growmg. For plates, tin. and less, 
s ix to eight weeks are generally needed, and for most other 
descriptions of steel from five to six weeks seems to be 
the average. The increase in prices announced at the end 
of last week will benefit the industry to only a small 
extent, as most of the works have already sold the 
greatet· part of theit· output until well into thEI third 
quarter of the year. In these circumstances, the volume 
of new business has boon negligible this week, partly 

because of the difficulty of placing new orders, partly 
because consumers nA-turally wished to consider the 
effect of the pt·ice advances, and also because of the 
prevailing holiday conditions. The constructional engi­
neers in the Midlands are well placed as regards con­
tracts, and their requiremen ts of joists and sections will 
be heavy for some months to come. Most of these firms 
also expect to tender for important new contracts during 
the noxt few weeks, and, of comse. upon these the enhanced 
steel pt·ices will have to be paid. The plate makers have a 
IA.rge tonnago of ordors in hand, and a fair proportion of 
these are for boiler plates. I n the sheet department the 
home ~omand absorbs most of the output of black and 
galv~n1scd sheets, but overseas business remains spas· 
mod1c. Negotiations between the British and Continental 
makers are proceeding with regard to the division of the 
world's markotR, but progress is slow. The re-rollers in 
the Midlands are working practically at capacity and some 
of them are said to have built up stocks of British and 
Continental billets which they bought at the old prices. 
It is reported, however. that after the end of July no 
further supplies of Continental billets additional to the 
quota will be obtainable. The re-rollers will then have to 
rely upon the material imported under the quota plus the 
British production. In South Wales the works continuo 
busy and the tin·pla.te industry is operating at about 
60 per cent. of capacity. Sales, however, have shown a 
tendency to decline somewhat of late, but with the renewal 
of the international agreement overseas busmess may 
expand, as no doubt some foreign buyers withheld business 
in the hope that the arrangement would collapse. 

Current Business. 

Malcolm and Allan, L td., Glasgow, are to supply 
auxiliat·y Rwitchgear and cable for the new generating 
station of the Fulham Borough Cotmcil, and James 
Howden and Co .. Ltd., will supply boiler house auxiliary 
plant. Head, Wrightson and Co., Ltd., Thornaby-on· 
Tees, have agreed with the Aetna Standar d Engineering 
Company, of Youngstown, Ohio, to manufacture the latter 
company's steel works plant, including sheet and tube 
equipment, seamless tubo ap.d pipe mill equipment, and 
miscellaneous machinery. Glenfield and Kennedy, Ltd., 
Kilmarnock, have obtain ed a contract from the Chinese 
Government Purchasing Commission for the supply of 
mechanical equipmen t for a. control weir. The contract 
includes the supply and erection of sixty sets of free roller 
s luice gates. The London, Midland and Scottish Railway 
Company has pla<'ed a contract with works m the Bir· 
mingham district for the supply of fifty·seven coaches 
required for the electrification of the Wirral section of the 
railway. The London and North·Eastern Railway Com­
pany's Redheugh Wharf on the Tyne has been acquired 
by C. W. Dorkin and Co., shipbreakers, of North Dock, 
Sunderland, who have commenced shipbreaking opera· 
tions there. The !~airfield Shipbuildmg and Engitleermg 
Company, Ltd., has obtained a contract for an 11 ,000· 
ton twin·screw Diesel passenger and cargo vessel from the 
Anchor Line. The Hughes Bolckow Shipbreaking Com­
pany, L td., of Blyth, have purchased the " Armadale 
Castle" (13,000 tons gross) from the Union·Castle Mail 
Steamship Company, L td. A number of Tyneside local 
authorities have decided to support the application to 
Parliament by the River· Tyne Commissioners for the 
purchase of Tyne Dock from the L .N.E.R., as part of a 
river development scheme. which will cost £750,000. The 
Department of Overseas Trade announces that the follow· 
ing contracts are open for tender :-New Zealand Public 
Works Department: Supply and delivery c. and f. 
Dunedin or Bluff of one deep.well pump, complete with 
electric motor.driven power head, automatic fioat starter, 
all tubmg, including working barrel and pump rods, 
strainer and any other equipment necessary to complete 
the installation (Supplies and Tenders Committee, Public 
Works Department, Wellington, July 7th); New Ply­
mouth Harbour Board : Supply, delivery, and erection 
at Newton Kmg Wharf of one 2·ton electric, level luffing, 
pot·tal, travelling jib <'rane and spares (Moturoa, New 
P lymouth, New Zealand. August 27th). Cape Town 
Electricity Department : 1000 tubular steel electric light 
poles; street lighting numbet· plates and fittings (Cape 
ToWll, July 1st). Argentine State Railways Adminis­
trations : Shovels, spades, picks, &c. (Buenos Aires, 
J une 30th). South African Railways and Harbours 
Administration: Steelwork required for the proposed foot­
bridge at Mossel .Bay; extension of Bramfontein footbridge 
and of subway at Driehoek (Chief Stores Scperintendent, 
Pat·k Station Chambers, J ohannesburg, July 6th). 

Copper and Tin. 

In spite of the interruption of the Whitsun 
holidays there has been a fait· amount of activity in the 
electrolytic copper market. Probably optimistic reports 
of the market situation in the United States have led 
consumers in Europe to revise their view of the future 
of the trade, with the result that they have shown agt-eater 
inclination to replenish stocks. After the heavy buying 
by American consumers during April it was anticipated 
that business in that country would be slow until at least 
August. There has been, however. a. steady demand, and 
although this has been principally for small parcels, it has 
been sufficient to enable the producers to stiffen their 
quotations. Consumers in Europe were inclined to mark 
time and had allowed their stocks to fall below the normal 
level, probably in the expectation that the price would be 
somewhat easier for a time. In this they were disappointed 
and dming the past few days there has been brisk buying 
by users in Fmnce, Germany, and Poland. They may 
have been encouraged to some extent by the announce­
ment that the arrangement between the world's copper 
producers to limit production permits the Americans to 
sell theit· stocks for export when the price is over 9c. The 

producers, howevet·, d o not appear l o have taken ad vantage 
of this provision to aoy extent, and they probably take the 
view that they will get better prices by holding the metal 
for a time. In tho standard market prices have fluctuated 
and before the holiday break dropped to the lowest level 
recorded for some months. Further shipments of rough 
copper havo taken place but these are becoming less 
frequent as the remaining stocks are in strong hands .... 
I n the tin market prices have steadily receded since the 
announcement by t he International Tin Committee that. 
tho fou t· signatory countries were prepared to renew the 
agreement il' Siam, the Belgian Congo, and other tin· 
producing countries wolud participate upon satisfactot·y 
terms. Apparently this has been regarded by the market. 
as an indication that the agreement due to expire on 
December 31st will not be renewed. R umours that 
differences exist between the members of the Committee 
have also been current, whilst another view is that support 
has been withdrawn from the market in order to indicato 
to the outside tin·producing industries what may happen 
if the present control breaks down. According to statistics 
issued by the International Tin Resea.n·h and Development 
Council, the consumption of tin in March was 13,424 tons, 
the highest figure reached since September, 1935, whon 
consumption totalled 13,693 tons. 

Lead and Spelter. 

The lef\d market seems to have suffered of late 
from altemate waves of optimism and depression, although 
the general tendency of prices has been ctisappomting. 
The producers have sold ft·eely and a. considerable amount 
of forward business has been t1·ansacted. At times this 
ha.s created an impression that more lead has been avail­
able for the market than was required, but so fat• as can be 
seen the consuming industries have been able to take all 
the metal which has beon offered. It is expected that the 
tightness in the prompt position which has obtained 
during the g1·eatei· pat·t of May will also rule throughout 
the present month. This scarcity arises from the fa..ct that 
running contracts absorb most of the lead arriving in 
this country, and that little is left to meet consumers 
needing prompt parcels. The demand in this country 
continues at a. high levol, but Continental business has 
been quiet. Russian purchases which gave considerable 
strength to the market at the end of April have not been 
renewed, and that country is not expected to come mto 
the market for substantial quantities for some time. 
American figures givo the world's production of refined 
lead in April as 140,367 tons, compared with 128,747 tons 
in March. . . . Conditions in the spelter market have not 
materially changed for some weeks, and whilst the indus· 
trial demand was only motlerate there seemed no likelihood 
of any speculative movement developing. I mmediately 
before and aftet· the holidays, however, speculators 
showed a mild interest in the market, probably because 
prices had fallen to a love! that madCl the metal look an 
attractive investment. The movement, however, did not 
go far· and had li ttle influence upon prices. There has been 
a. fail'ly good demand from the brass manufacturers, whilst 
the battery makers and manufacturers of die castings have 
also taken good quantities. I t is reported that negotia­
tions are proceeding amongst the spelter manufacturers 
in Belgium with the intention of forming a national 
comptoi1· to regulate production and prices. This would 
be a big stop towar·ds the re-establishment of the I nter. 
national Zinc Cartel, as one of the obstacles has been 
the difficulty of controlling the Belgian producers. 

Non-ferrous Metal Prices. 

The reactionary tendency of the non-ferrous 
metal markets during .May is shown by reductions in the 
average prices over the month for all the principal metals 
dealt m on the L ondon Metal Exchange. This is the more 
disappointing as the averages for April , with the exception 
of copper, also showed a fall upon the previous month. 
The averago for ca.<Jh copper for May was 5s. 8d. down 
compared with April, and for three months' copper it was 
5s. 9d. less. The electrolytic copper price fell by 6s. and 
that for wire bars by 6s. 2d. below the April average. 
For cash and three months till the May average showed a 
substantial reduction of £6 16s. Lid., and this, of course, 
reflected the wide fluctuations in price m this market 
during the month. The uncertain conditions ruling in t h e 
lead marlcot during May were responsible for a drop m tho 
average price for shipment during the current month of 
lis. 4d., whilst for shipment in the third following month 
it dropped 12s. Sd., the mean average bemg 12s. down on 
the April figure. In t.ho case of spelter the average for 
shipment during the current month disclosed a declme of 
12s. lld., and for shipment m the third following month 
of lls. 2d., whilst the mean was 12s. lower than in April. 
The following arc the official London Metal Exchange 
average quotations for 1\la.y :-

STA.l•WARD COPPER .. Cash (mean) .. 
3 Months (mean) 
Settlement 

ELECTROLYTIC COPPER (mean) 
ELECTROLYTIC \VIBE BARS .. 
B EST SELECTED CoP.PER (mean) .. 

TANDARD TtN . . Cash (mean) .. 
3 )lonths (mean) 
Settlement 

. . 

For shipment the curren t month .. 
For shipment tho third following 

L EAD month . . . . 
l\Iean . . . . . . 
Settlement . . . . . . . . 

For shipmen t the current month .. 

SPELTER Fo~~~~hment. ~he. ~hir~. fol~~w~~ 
Mean . . . . 
Settlement 

£36 14 61 
£37 0 2~ 
£36 14 6; 

' £41 0 8~ 
£41 4 7~ 
£40 9 2 

£202 12 1. 
£197 4 4-+ 
£202 12 4. 

£15 10 7+ 

£15 12 Ot 
£15 11 3¥ 
£15 10 8~ 
£14 10 8~ • 

£14 15 61J 
£14 13 t 
£ 14 10 St 
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Current Prices for Metals and Fuels. 

Makers' official home trade 

British Steelmakers : joists, 

prices per ton, delivered buyers' stations. 

22s. 6d . ; plates and sections, 15s. • For 

Sections, joists and plates are subject to a rebate to home users purchasing only from associated 

Markets other than Canada, India, South Africa, Australia and New Zealand, Ss. per ton must be added. 

N.E. COAST-

PIG IRON. 
H ome. 

(D/d Tees6ide Area) 
£ s. d. 

H ematite Mi.xed Nos . .. 4 0 0 0 0 

4 0 6 0 0 No. I . . 

C.:loveland-
No. I .. 
No. 3 G.M.B ... 

(D /d Teu6ide Area) 
3 12 6 

0 0 3 10 0 0 0 

No. 4 Forge . . . . . . 
Bo.sic (Less 5/- rebate) .. 

3 9 0 0 0 

3 15 0 

MIDLANDS-

0 0 

0 0 

Staffs.- (Delivered to BW.ck Country Stotion) 
North Staffs. Foundry . . 3 15 0 . . . . 

,. ., Forge . . 3 10 0 
Baaio (Less 5/- rebate) . . 3 15 0 . . . . 

NorthQmpton­
Foundry No. 3 
Forgo 

Derbyehir0-
No. 3 Foundry 
Forge . . . . 

COTLAND-

0 0 0 0 

0 0 0 0 

Hematite, f.o.~. furnaces 
No. 1 Foundry, ditto .. 
No. 3 Foundry, ditto .. 
Basic, d /d (Less 5/- rebate) 

3 12 6 0 0 

3 7 6 

3 15 0 0 0 

3 10 0 

4 0 G 
4 I 6 
3 19 0 0 0 

3 11) 0 

0 0 

0 0 

0 0 

R cmatite Mixed Nos. . . 4 6 0 ,. Sheffield 

Export. 

£ s. d. 
3 2 0 
:3 3 6 

3 4 0 
3 I 6 
3 0 6 

N.W. CoAST- {4 0 6 d/d Glasgow 

4 12 0 ., Birmingham 

MANUFACTURED IRON. 

LAl'ICS.-

Crown Bars 
Beat Bars 

S. YORKS.-

Crown Bars .. 
Best Bars 

MIDLANDS-

Crown Bars .. 
;\larked Bars (Staffs.) 
No. 3 quality .. 
No. 4 .. 

SCOTL.U:D-

Crown Bars .. 
Beat .. 

N.E. COAST­

Common Bars 
Best Bars .. 
Double Beat Bare 

0 0 

0 0 

H ome. 
£ 8. d. 

10 2 6 
10 12 6 0 0 

10 2 6 
. . I 0 12 6 .. 

0 0 

10 2 6 
12 10 0 0 0 

8 10 0 
!) 0 0 00 

. . I 0 2 6 
10 12 6 .. 

10 2 6 
10 12 6 0 0 

0 0 11 2 6 0 0 

STEEL. 
L ONDON AND TR E SOOTH - H ome. 

£ s. d. 
9 2 6 Angles 

Tees .. 0 0 

.J oistl! 
Channels .. 
Rounds, 3in. and up .. under 3in. 
l<'lats , Sin. and under 

PIQtes, jin. (bo.sis) 
,. f1 in. . . 
.. tin. 0 0 0 0 

.. -fi in. 0 0 

,, !in. 0 0 

NoaTR-EAST CoAST-
Angles .. 
T ees.. . . 
Joists 
Channel!! .. 0 0 

Row1de, 3in. and up 

.. under 3in. 

Plates, iin ... 
.. frin. 0 0 

, tin. 
., ,\in. . . 
,. iin . . . . . 

Boiler Plates, f in ... 

10 2 6 
9 10 0 
9 7 6 00 

. . I 0 2 6 
0 0 !) 9 6 

9 9 6 .. 

0 0 9 12 6 
9 17 6 00 

0 0 10 2 6 

0 0 

0 0 

0 0 

10 7 6 0 0 

10 0 0 

£ s. d . 
9 0 0 00 

10 0 0 
9 7 6 00 

9 5 0 
I 0 0 0 .. 
9 7 0 

9 7 6 
9 12 6 0 0 

9 17 6 
10 2 6 0 0 

9 15 0 
9 17 6 

l\lll>LANDS, A~D LEEDS AND D18TBICT­
£ s. et. 

0 0 00 () 0 0 .. Angles 
Tees .. 0 0 . . . . . . I 0 0 0 
Joists 
Cha nnels .. 0 0 

0 0 

r~ounds, 3in. and up 

.. under 3in. 

!) 7 6 0 0 

0 0 0 5 0 0 ° 

.. 10 0 0 
9 7 0 0 0 

Flats, 5in. and under . . 9 7 0 .. 

Plates, :in. (basis) 
., f. in. . . 
00 tin. 
., f1 in ... 
, iin. . . 

Uoiler Plates, f in ... 

0 0 

0 0 

9 10 0 
9 15 0 

10 0 0 
10 5 0 0 0 

9 15 0 0 0 

. . I 0 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Export. 
£ 8. d . 
9 5 0 
9 12 6 

9 5 0 
9 12 6 

9 5 0 
12 0 0 

9 5 0 
9 15 0 

9 2 6 
9 12 6 

10 12 6 

Export. 
£ 8. d . 

• 7 10 0 
•8 10 o 
. , 10 0 
•7 15 0 
*8 10 o 

7 10 0 
7 10 0 

7 15 0 
8 0 0 
8 5 0 
8 10 0 
9 0 0 

£ s. d . 
*7 10 0 
•8 10 o 
*7 10 0 
•7 15 0 
•8 10 o 
7 10 0 

7 15 0 
8 0 0 
8 5 0 
8 10 0 
9 0 0 

£ 8. d. 
•7 10 0 
•8 10 o 
., 10 0 

*7 15 0 
•8 10 o 

7 10 0 
8 17 6 

7 15 0 
8 0 0 
8 5 0 
8 10 0 
9 0 0 
7 15 0 

STEEL (continued). 

GLASGOW ANt> 

Angles .. 
Tees .. 

DtSTRJCT-

J oista .. 
Channels .. 

0 0 

0 • 

0 0 

Rounds, 3in. and up 
, under 3in. 

Flats. 5in. and under 

Plates, f in. (basis) 
" frin .. . 
.. tin. 00 

.. l\in. 0 0 

" iin. . . . . 
Boiler Plates .. 

SouTH WALES MEA­

Angles 
Tees. . . . 
Joists 
Channels .. 0 0 

Rounds, 3in . and up 
, under 3in. 

Flat.s, 5in. and under 

Plates, fin. (basis) 
• 0 

~m .. . " 
" 

!in .. . 
a . 
l~ID ..• 

" 
" 

tin. 0 0 0 0 

H omo. 
£ e. d. 
9 0 0 

0 0 10 0 0 0 0 

0 7 6 
0 0 9 5 0 

10 0 0 
!) 7 0 
9 7 0 

0 0 9 7 6 
9 12 6 0 0 

9 17 6 
0 0 10 2 6 0 0 

!) 15 0 

0 0 

0 0 

9 I 7 6 00 

.1: 8. c.l. 
0 0 0 

10 0 0 
!) 7 6 00 

I) 5 0 
00 10 0 0 
0 0 9 7 0 00 

9 7 0 

0 0 

9 10 0 
9 16 0 

. . I 0 0 0 
10 6 0 
10 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

l~xport. 

.1: s. d . 
•7 10 0 
8 10 0 

•7 10 0 
•7 15 0 
•s 10 o 
7 10 0 
8 17 6 

7 15 0 
8 0 0 
8 5 0 
8 10 0 
9 0 0 

£ s. d. 
•7 10 0 
•8 10 o 
• 7 10 0 
• 7 15 0 
•8 10 o 
7 10 0 
8 17 6 

7 15 0 
8 0 0 
8 5 0 
8 10 0 
9 0 0 

IRELAND-

Angles 
Tees .. 
.J oist.e 
Channels .. 

0 0 

Rounds, 3in. and up 
0 0 

BELFAST. 

£ s. d. 
9 5 0 00 

10 5 0 .. 
9 12 6 
9 10 0 .. 

10 5 0 

REST OF IRELAND. 

£ s. d. 
9 7 6 

10 7 6 
9 15 0 
9 12 6 

10 7 6 

.. under 3in. 

Plates, fin. (basis) 
" f.-in. 0 0 

,, fin. . . . , 
" ft in 0 0 0 

, fin. . . . . 

0 0 

0 0 

0 0 

9 8 0 

9 12 6 
9 17 6 00 

10 2 6 
. . I 0 7 6 

I 0 2 6 .. 

0 0 

OTHE R STEEL MATERIALS. 

9 10 6 

9 16 0 
10 0 0 
10 5 0 
10 10 0 
10 5 0 

Homo. l!:x port. 
Sheets. £ e. d. £ s. d . 

10-G. to 13-G., f.o.r. . . 9 15 0 . . 9 0 0 
14-G. to 20-G., d /d .. 11 5 0 . . 9 10 0 
21-G. to 24-G., d /d 11 10 0 . . 9 15 0 
25-G.to27-G.,d/d .. 12 2 6 .. 10 7 6 

The above home trade prices Qro for 4-ton Jots und over; 
2-ton and 4-ton lots, lOs. per ton extra.; and under 2-ton lots 
308. per ton extra. 

Galvanised Corrugated Sheets, Bo.aie 24-
Home. £ e. d. 

4- too lots and up . . . . 13 10 0 
2-ton to 4-ton lots . . 13 17 6 
Under 2 tons . . . . 15 10 0 
E:~port: £12 17&. 6d. to £13 2s. 6d., o.i.f. India. 

.. £11 158. Od., f.o.b. other markets. 

" 
Scandinavia : £10 l Os. Od. to £10 158. Od. f.o.b. 

Tin-piQte&. 
20 by 14 basis, f.o.b. Bristol ChQnnel P orts, 18e. 9d. 
Tin-plate Bars, d fd Welsh W orks, £5 15s. Od. to £6 Os. Od. 

Billets. £ s. d. 
Basic (0· 33%to0· 41%C.) 00 7 5 0 

, )1edium(0 ·42%to0·60%C.)oo 7 15 0 
, Ha.rd (0· 61 %to0·85%C.) .. 8 5 0 
., .. (0 ·86%to 0 · 99%C.) 8 15 0 
, ., (1% C. and up) 9 5 0 

Soft (up to 0· 25% C.), 500 tons and up 6 2 6 
Rails, H eavy, 500-ton lots, f.o.t. . . 8 10 0 

, Light, f.o.t.. . . . . . . . . . 7 10 0 

-
FERRO ALLOYS. 

Tungsten Metal P o,vder. . . . . . 
Ferro Tungsten . . . . . . 

F erro 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 .o. carbon 
, ,. , 1 p.c. carbon 
, , .. 0 ·50 p .c. carbon 
.. , ,. carbon-free .. 

3/3 per lb. 
3/- per lb. 
Per Ton. 

£2 1 10 0 
.1:21 0 0 
£21 0 0 

£33 10 0 
£36 5 0 
£37 5 0 
9td. per lb. 
2/5 per lb. 

Per Unit. 
7/-
7 -
7/-

11 /-
11 /-
12/-

Metallic Chromium . . . . . . 
Ferro Manganeee (loose), 76 p.c ... 

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

£11 5 0 home 

u ,, 75 p.c. . . . . 

00 \ ' anadium . . . . . . 
.. Molybdenum .. 0 0 

, Titanium (carbon free) 
Nickel (per ton) .. 0 0 

Cobalt . . . . . . . . . . 

£12 15 0 scale 5/- p.u. 
£ 17 17 6scale6f- p.u. 
12/8 per lb. 
4/6 per lb. 
9d. per lb. 
£200 to £205 
6/3 to 6/9 per lb. 

NON-FERROUS METALS. 
Official J>rices, June 3rd. 

(;O!'PE~ 

Caah .. 0 0 

T hree months .. 

0 0 0 0 

0 0 

0 to £36 6 3 

3 to £36 I~ 6 

Electrolytic . . . . . . 

Beet Selected Ingots, d /d Bir-

£36 5 

£36 11 

£40 5 0 to .£40 16 0 

mingham . . . . 

Sheets, H ot Rolled . . . . 

£40 0 0 

£68 0 0 

Tubes, Solid Drawn (basis) .. 
H ome. 
10ld. 

Export. 
10.d. 

!Old. ., Brazed (basis) .. 0 0 10ld . 

BRASS-
I ngots, 70/30, d /d Birmingham £32 0 0 to £33 0 0 

Home. Export. 

Tubes, Solid Dru.wu, 2/ 1 Alloy 

" Brazed • • • • • 0 

TIN -

9ld. 

I I id. 

Cash 0 0 

Three months .. 0 0 

0 0 

0 0 

. £187 0 0 to £187 10 0 

.. £185 0 0 to £185 10 0 

LEAD : 0 0 0 0 

SPELTER: 0 0 0 0 

Aluminium Ingots (British) .. 

0 0 

0 0 

£ 15 3 9 to .£Hi 5 0 

£ 14 2 6 to £14 7 6 

£100 

FUELS. 

SCOTLAND. 
L ANJI.RKSfiiRE-

(f.o.b. Grangemouth)- Navigation Unscreened 
Hamilton Ell . . . . 
Splints 

AYRSHIRE-
(f.o.b. P orts)-,Stcam 0 0 

F'rFES'fiiRE-

(f.o.b. Methil or B urn t island)­
Prime Steam . . . . . . . . 
Unscreened Navigation 

L OTHIANS-

( f.o.b. Leith)-Hartloy P r ime 

0 0 

Secondary Steam . . . . 

ENGLAND. 

YORKSHIRE, MANCILESTE&­

B.S.Y. Hard Steams .. 
Furnace Coke 0 0 

0 0 

N ORTIIU&IBERLAND, N EWOAI:I'CLE-

B iyth Beet .. 
., Second .. . . 
, B est Small .. 

U nscreened .. 

Dun HAM-

Best Gas .. 
F oundry Coke 

S H Ell" nELt>-

• 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 0 0 

Inland. 

B est Hand-picked Branch 
Sout h Yorkshire Best .. 
South Yorkshire Seconds 
Rough Slacks. . . . . . 
N utty Slacks .. 

0 0 26/- to 29/-
23/- to 25/-

0 0 20/- to 21 /-
0. 11 /- to 12/­
. . 10/- to 11 /-

CARDll!l"­

Steam Coals : 

SOUTH WALES. 

Best Admiralty Large .. 
Beet Seconds .. 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls .. 
Dry Nuts .. 
Foundry Coke 
Furnace Coke 
Patent Fuel .. 

S WANSEA­

Anthracite Coals : 

0 0 

0 0 

0 0 

0 0 

0 0 

Best Large .. 
Machine-mt'de Cobbles 
Nuts 
Beans 
Peo.s .. 

0 0 

Rubbly Culm .. 

Steam Coals : 
Large Ordinary 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

. . . . 
0 0 

. . . . 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 0 0 

0 0 

0 0 

FUEL OIL. 

Inland consumption ; contracts in bulk. 

0 0 

0 0 

0 0 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

Export. 
14/- to 14/6 
16/- to I 7/-
18/6 to 19/-

13/- to 13/6 

14/9 to 15/-
13/- to 13/6 

14/- to 14/ G 
13/6 to 13/ IJ 

19/6 to 23/-
14/6 to 20/-

14 /9 to 15/-
14/- to 14/6 

12/-
13/6 to 15/-

14/8 
24/6 to 26/G 

19/6 
19/- to 19/4l 
18/9 to 19/3 
18/3 to 18/6 
13/6 to 14/6 
12/6 to 13/-
24/- to 25/-
28f- to 47 /6 
24 /- to 25/-

21/-

36/- to 40/-
41/- to 48/6 
40/- to 48/6 
25/- to 35/-
19/- to 23/6 
11 /6 to 12/-

18/- to 20/6 

Exclusive of Government tax of 1d. per gallon. 

E x Ocean Installation. P er Callon. 
Furnace Oil (0· 950 gravity) . . . . 3td. 
Diesel Oil . . . . . . . . . . . . 4d. 
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French Engineering Notes. 
(..Z.'rom ottr own Corrupondent ill Pari.9.) 

Strike Developments. 
WHEN th~ men employed at the Breguet aircraft 

fac~ry at Havre mstalled themselves in the works until 
~he1r demands were agreed to, and similar strikes followed 
m half a dozen other 'vorks, it was supposed that the 
mo;-r~men~ w~ impelled by force of example and had no 
poht1cal s•gnificance. But when strikes of an identical 
character broke out in aircraft factories, engineering 
works, the Renault factory where more than 32,000 men 
ceased work, and spread to practically all firms engaged 
more or less on Government contracts, there could be no 
doubt that the movement was being carried out according 
to P!a!'. I t may be t hat t he execution of t he plan was 
prec1p1tated by the success of the first strikes. It was 
rerta~y n_ot oppo~tunely timed. A notable thing about 
~.be strikes IS the qUiet and orderly way in which everything 
•s done. The. men con~ent t_hemselves w ith staying in the 
works at;l~ bemg. supplied w1th what they need by friends 
and families outs1de. I n some cases they take possession of 
offices and paralyse adminis trative services. Care is 
taken of the mac~in~ry and plant, so as to be ready for 
work when the str•ke IS declared off. They receive instruc­
tions from their Union delegates. At least two Communist 
municipalities in the Paris suburbs supply strikers with 
meals. All the demands are for the acceptance by 
employe~ of ~ " collective contract" comprising similar 
clauses, mcludmg a rise in wages with a minimum for a ll 
workers according to categories, a fortnight's holiday with 
full pay each year, a recognit ion of shop delegates, and a 
forty hours' '"eek. The minimum hasis for waaes sub­
mitted to Renault is 7f. an hour for mechanic;, 6 · 25f. 
for automatic machine tool operators, and 5f. for women. 
At the present rate of exchange, 7f. is equivalent to about 
l s. 1 Od. 

Trade Union Control. 
At the b eginning of the movement strikes were 

settled by employers accepting some of the demands and 
undertaking to consider others, but when it became 
apparent that the m en 's action was nothing less than a 
Socialis t labour revolution, employers declined to enter 
into n egotiation with them until they bad v acated the 
shops, while in the metallurgical and allied industries 
employers informed tho Government t hat the demand for 
a forty hours' working week and some other questions were 
outside the range of private discus.<Jion. They could 
only be settled by the State. Therefore the onus of pro­
viding a solution d evolves upon the Government at the 
precise moment when the nation's affairs are passing into 
t he hands of ~fonsicur Leon Blum, leader of the n ew 
Socialist Government. As the strike movement began in 
industries working for the State, such as aircraft manu­
facture, aero engine building, war material, and munitions, 
the situation is grave, because the new Government will 
have the m eans of imposing an acceptance of the men's 
claims. Wbether it will exercise such powers remain.s to 
be seen. Meanwhile, the men have retreated from their 
strategical positions at the R enauJt and Gnome et Rhdne 
works on the understanding that some of their claims will 
be favourably considered. The situation appears to indicate 
that factories working for the State tend to pass more 
closely under State control, and must therefore adhere to 
the Socialist programme which is now presented to them. 
The additional financial burdens imposed on these manu­
facturers m ust inevitably be made good ·by the State 
consenting to an adjustment of contract prices to t he 
higher wages. Unfor tunately, if compensation can be 
obtained at the country's expense by firms working 
wholly or partly for the State, there is no such help for 
industry as a whole, which threatens to be swept by the 
Socialist movement. Passive strikes are extending in the 
engineering and allied industries, and if the " collective 
contract ," with a high minimQ.IO wage bas is, a. forty-hours' 
working week, and trade union control, with Government 
support. is accepted by firros executing State orders. it 
can hardly be supposed that the movement will be arrested 
until it has obtained a complete hold on the country's 
industrial production . 

Wage Fallacies. 
At a time when industry was passing through a 

particularly active period, and there was a shortage of 
skilled labour, wages repeatedly rose, and were invariably 
followed by advances in commodity prices. There may 
have been reasons special to this country for a partial 
concordance of wage and price curves, the latter with a 
decided lag, and it is inevitable in a country which is 
both agricultural and industrial, but there is always some 
concordance which lessons the margin between the two, 
and thereby reduces the wage-earner's increase of purchas­
ing power. The minimum wage basis has taken into 
account the shorter working week, so that there shall be 
no reduction in the weekly wages, but the men fix conditions 
for working overtime, thereby implying that the forty 
hours' week is conventional, and need not prevent em­
ployers from carrying on overtime on payment of an 
oxtra. 33 to 100 per C'en t. The idea that a forty hours' 
week would reduce unemployment is not seriously enter­
tained, for the reason that there is practically no un­
employment amongst skilled hands, and it has been ascer­
tained that only about 1 per cent. of those out of work a re 
capable of being trained as mechanics. The minimum wage 
basis " according to the category of workers " approaches 
the ideal levelling of wages which is responsible for the 
shortage of skilled m echanics. When an operator of an 
automatic machine, who is incapable of setting his own 
tools, earns nearly as much as a skilled turner, there is 
little inducement for youths to undergo a long apprentice­
ship. There can be no progress in a workshop when 
employers a re deprived of the right to encourage capable 
men. \Vhile workers have every reason to improve their 
s ituation compatibly with what intelligence and skill they 
may possess, their opportunity for doing e:o appears to be 
res tricted by the mass organisation undertaken by tr!lde 
unions, whose activities are particularly serious at a. trme 
when the country is trying to find a way out of i.ts diffi­
culties by reducing costs all round and recovenng ~he 
foreign trade it has lost in consequence of high product1on 
CI)Sts. 
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British Patent Specifications. 

When an inven:ion i• communicaUdfrom abroad the nome and 
aoidru1 of the communicoWt' are prinUd in it4liu. 

When an abridgment ie not iUuetraUd the Spteiftc4lion i.t 
without drawing•. 

Copiu of SpeeifteatioM may be obt4intd at the Patent Office 
Sale Branch, 26, South4mpt<m-building•, Ch4neery-lane, W .c.: 
b. each. 

The date fir et given i• tM date of 01>Plieation ; tM •eeond daU 
al tht end of the abridgment, ie the daU of tM aeupl4nee of th; 
complete Speeifteation. 

TRANSFORMERS AND CONVERTERS. 

445,964. December 24th, 1934.-CunnENT TRANSII'OBMERS 
The Harland Engineering Company, Ltd., 196, Green gate: 
;\lanchester; and C. Caton, " 13.E.P ." Works, Alloa, 
Cluckmannanshire. 

This current transformer is 
hou~d within a cylindrical N"445.964 
termmaJ bushing A of a circuit L 
breaker head (not shown). The 
construction comprises an annu­
lar _core B, through and around 
wha<'h are wound a primary 
winding C and a secondary 
winding D located within the 
primary winding. The <'Ore and 
the set'ondory winding ore 
accommodated between inner 
and outer annular shells E F 
respectively of insulating 
m~ter!ul , the primary winding 
bemg wound through and around 
the annulus formed by the shells. 
A cover C fitted to the top of the 
bushing A carries a. terminal 
head H. An arcing shield J 
fitted to the bottom of the bush­
ing carries a contact stem J<. 
which is mechanically connected 
to the terminal head H by a J 
bolt L extending axially of ·the 
transformer. The cavities with­
in the bushing A are filled with 
insulating compound. The 
secondary is led anto the casing 
through a small insulating tube 
M penetrating the bushing and extending through o gap 
between turns of the primary.- April 22nd, 1936. 

446,227 · J uly 8th, 1935.-IRON CORES FOR INDUCTION CoiLS, 
C. Loronz AktiengeselJsobaft, Lorenzweg I , Berlin-Tem­
pelhof, Germany. 

. This_ inven~ion _relates to methods of producing cores of self­
mductao_n c~•ls mtended for high-frequency circuits. Iron 
powder IS mlXed with a solution of amber whlch is not too viscid. 
Afte~ mixing, which must be mode very carefully in order to 
ob_tam a substance as homogeneous as possible, the powder is 
dned. Each iron particle has thus been coated with a thin layer · 
of amber. The powder when dry is, before being compressed 
t<,> ~orm the core, moistened with a small amount of turpentine 
011 m order tba~ t_he compressed material may be given a greater 
mechomcal sohdity. The usual pressures ore employed in 
a<'complishing the compressing action.-April27th, 1936. 

ELECTRICAL APPLIANCES. 

445,738. April 4th, 1935.-ELECTRON DISCIIAROE DEVICES, 
Rogers Radio Tubes, Ltd., 100, Sterling.road, Toronto, 
Ontario. 

In this valve there is the cathode A with its heating connec­
tions to the plugs B and C. The anodes D D are interconnected 
at E and connected with tho plug F. A pair of standards G G 
is connected with the plug H and serves to support the control 
grid J. The grid hoe the form shown in Fig. 2, so that it partially 
embraces the anodes. lt has buen found that the distance d. 
Fig. 2, is quite important in determining the amplification con­
stant of the tube and its other electrical characteristics. With 
the stnaC'tu.re shown, a great many of the electrons in their 
journey from the cathode to the anode rods must pass throu~h 
the ('Ontrol grid twit'e. That is, they pass through the gr1d 
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from the cathode outward and from outside of the grid inward 
to the anode rods. This weaving of the electrons through the 
grid causes a mu.ltiplication of the amplification factor and 
renders possible the attainmen~ of a high trans-conductone;e 
triode. }<'or example, when thtl diStanced has a value of appro:tn­
mately 0· 046in.,. on ompli~cot~on factor is obta~ed of 3, and 
when this constricted portaon 1S reduced only shghtly, as, for 
instance, to 0 · 020in .• an amplification factor of 9 is obtained. 
In tubes constructed with the distance d having a value of 
O· 026in., it has been possible to duplicate the commercial triode 
Type 227 in an electrical manner, . even though _the anode 
instead of having a large surface consasts of only a. WU"e twenty­
five tbousondths of on inch m diameter. This will serve to 
illustrate the degree of simplification and economy attained.­
April 11th, 1936. 
446 820. July lOth, 1935.- CATBODE RAY TUBES. F. J . 

'Oerard van den Bosch, 14 , Normans'-buildings, Central­
street, London, E.C. l . 

This invention has for an object an improved assembly of the 

• 
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various ports of a cathode ray tube in conjunction with an 
improved form of each of these individual parts. The figuro 
shows first the foot or pinch P which supports the assembled 
parts and is such as to aUow these parts to be easily sealed 
within the tube. The cathode A consists of a single pole of 
thoriated tungsten which can be covered with a highly emissi,•e 
oxide or not, as desired. This is made to glow at the required 
temperature by applyin~ o suitable potential between A and B . 
The potential to be opphed is governed by the distance between 
both electrodes and the u~W it is intended to make of B. If B 
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is to be used as a negative pole of the cathode, it does not much 
matter, provided one bears in mind that the potentials applied 
to the anodes and shields ore corresponding for the regular 
operation of the tube. In cases, however, in whlch B is to be 
used as shield (i .e., in gas-filled tubes) then the a,Pplied potential 
is governed by characteristics of the tube. C IS an additional 
shield which might be used in conjunct ion with B or separately. 
D and E ore the first and second anodes. F is the deBector 
plates which are so constructed that, of each plate, part G reJ?re· 
sents one-third of the total length, the remaining two-thtrds 
being coated with an omissive material April 20th. 1936. 

MACHINE TOOLS AND SHOP APPLIANCES. 

446,208. January 23rd, 1935.-PNEOMATIC TooLS, Soca~t6 
D 'Etudes et D'Exploitation du G6n6rateur a Piston Libre, 
I 67, Boulevard Voltaire, Paris, and 33, Rue Liogier, Soint­
Etienne (Loire), France. 

It is claimed that this pneumatic tool gives a blow from five 
to ten times greater than that of the usual type of tool. Its 
operation is shown diagrammatically in the drawing. A is the 
working piston, B the tool, and C a sliding block. The spoc~ 
comprised between the piston, the tool, and the block is filled 
with oil ; the face of the block opposite that which is in conta('t 
with the oil is subjected to the pressure of the compressed air. 
The operation is as follows :- When the piston is at the lefl­
he.nd end of its stroke and the admission orifices D are open the 
piston accolorates in a forward direction. As long as the ,Plunge•· 
has not passed beyond the chamber E the oil will be d1splaccd 

~446.208 

. 
in the duct F and move the block C against the pressure of the 
compressed air. At the end of a certain travel the plunger, 
travelling at full speed, posses beyond the chamber E. The 
oil interposed between its end and the tool is violently com­
pressed, while the speed of the piston slackens and the tool 
receives the impulse. In the meantime the admission orifices. 
have closed and the exhaust orifices G opened. When the piston 
has come to rest it is driven backwards (the returning means are 
not shown in the drawing) and the operation continues as before. 
The movement of the block C controls the distribution of the 
compressed air. F or this purpose the orifices D are covered by 
the block when tbe forward stroke of the piston has reached a 
suitable value and ore uncovered in the opposite direction during 
the backward stroke, when the piston is sufficiently close to lh<' 
end of the cylinder.-April 21th , 1936. 

LIGHTING AND HEATING. 

446,168. September 19th, 1934.-TREJUJOSTATIC CONTROL. S. 
C. .Mount. 43, Bloomsbury-squore, London, W.C. l : 
R . Grierson, 4, Bloomsbury-ploce, London, \\' .C. 1 ; and 
Richard CrittaU and Co., Ltd., 43, Bloomsbury-squure, 
London, W.C. l. 

This arrangement is for the control of the temperature of. 
for instance, office buildings, where it is unnecessary that thl'~ 
should be heated during the night, but must be brought up to 
o dl'finite temperaturo when working time arrives. lt d~>pends 

N"446.168 
BDEFHJ ,,,,/_./ 
)0" .u· ·~ ~- ,.,. ••• 

on on electrically operated clock A and a series of outdoor 
thermostate, B to J. These thermostats are set to operate 
at intervals of five degrees of temperaturo, and are connected 
with contacts on the clock as shown. Should the outdoor 
temperature be low, say, 30 deg., then as soon as the clock hand 
arrives at 2 o'clock a circuit is completed and the beating 
apparatus is set in action. If the temperaturo is higher the 
clock hand has to pass on to a furt.her contact before a circuit 
is complet.ed.- April 20th, 1936. 

• 
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BUILDING. 

446,204. January lOth. 1935.-Dmv~-: ScRKW ·NAI r.s,, . Roberts. 
Pound. Toll End, Tipton. near Birminghum. 

This invention concen1s drive screw-nails used for fixing 
~orru~ated . roofing sheets. These screw-nails art> used in con ­
JUnehon w1th washers. and as the process of rolling the thread 

N0 446.204 

- -- -............ -.... --

increases the overall diameter of the n ai l the hole in the washer 
must be large enough to pass the thread. In the screw-nail 
specified the shank is \lpset immediately beneath the head to a 
di .. meter equal to that of the thread, and the washer has an 
!ntumed flange. In thi~ way a strong and weather-tight joint 
IS made between the na1l and the wnsher.-April 2ith , 1936. 

WELDING. 

446,2 17 . )larch 5th, 1935.-ELECTRlC Allc H F.ATlNO TORCHES, 
D. A. Pearson. 12, Bramley-avenue, Stretford, Manchester , 
and :\fetropolitan-Vickers E1ectricnl Company, Ltd .. 
Number One, Kingswny, London, W .C.2. 

. ThiA is a ~rch_ of the atomic hydrogen type. Its construc­
tion •s descr1bed m great d etail. The ore is struck between the 

N0446 217 

two refractory electrodes A, nnd electric current and hydrogen 
gas nre supplied by t he pipes B and C, which are preferably of 
steel. The length of the arc can be regulated by the adjust­
ment D. Emphnsis is given to the vnlue of the annular cavity 
~; in securing on even distribution of gM in the nrc.-A pril 27th, 
1936. 

WATER POWER. 

446,211. Jnnuary 28th, 1935.-H vDRAULJC P owER lNSTALLA· 
TIONS, The English Electric Compony, L td .. Queen 's 
H ouse, 28, Kingsway, London, \\' .C.2. 

This is a seheme for utilising an existang irrigation dam for 
providing power from some or ita sluices. In the case ill us-
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tratod two of the sluices are so utilised. Into each of the 
sluices there are sealed three circular pipes A, which r each 
townrds the power-house B . There t hey arc merged together 
to make one connection with the turbine. by a breeches piece 
having the p lan a nd c ross se<'tions shown in the lower views.­
Apri/ 21tll, 1936. 

METALLURGY. 

4-16,200. D ecember 22nd, 1934.-l\IAONESIUM ALLoYs, E. 
Strasser, H auptstrasse 11, Rorschach, Switzerland. 

According to this invention there is added to magnesium 
or mngnesium alloys a compound composed of aluminium 
ond zinc in the propor tions corresponding to AI2Zn3 , the amount 
of such addition being 6 per cent. of the magnesium or mog­
nesium a lloy. The magnesium may be alloyed with manganese, 
iron, o•· cobalt, for example. It is pnrticu Iarly advantageoua 
to expose the alloys to high temperatures or submit them to 
artificial ageing processes (tempering at from 100 deg. to 
160 d eg. Cent.). The result was an increase in hardness. 
elasticity, and an increase in the elongation limit . An alloy 
east with 94 per cent . magnesium and 6 pe r cent. of t he composi­
tion AltZn3- that is, 4 · 7 per cent. zinc and I · 3 per cent. 
aluminium- possesses at first a Brinell hardness of 60, but after 
heat treatment one of from 89 to 99, or practically double the 
original hardness. Since an extraordinarily long period of heat 
treatment is required in the systQmS of magnesium-aluminium 
and particularly of magnesium-zinc or magnesium-zinc­
aluminium, on account of their small penetrability. these alloys 
are attended by the great disadvantage that the prolonged 
heat trentment renders their stn1cture coan er, which , in its 
turn, reduces their mechonical properties so as to render the 
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a lloys unserviceable. Therefore, the nlloy in question is raised 
tempornrily to higher t emperatures ; for example, if the heat 
t rentment. lusts from thirty to sixty minutes. from 420 d e g. 
to ~80-;520 deg. Cent., which gives rise to very rapid homo­
geniSOtlon and prevents the grain from coarsening.-.4pril 21tll, 
1936. 

MISCELLANEOUS. 

446,li4. October 22nd, 1934.-THERMAL MOTORS, J . L. 
R eutter , 9, Rue du Sommerard, Paris, France. 

. This is a device for win~ng <'locks, or similor purposes, which 
1s operated by changes rn the ntmospheric temperature. A 
hermetically sealed cylinder A contams a bellows B. The 
bellows is filled with a saturated vnpour and the intervening 

• 

spnco with n gas. The bellows will , consequently, expand and 
contract with changes of temperature. The linear movement 
thu" obtained is converted into a rotary one, in one direction, 
bv the ratchet C and screw D . Acting against the opposition 
of the pendulum weight E this rotates the cylinder A. and , by 
means of a bond on the pulley F . the clock is wound.-April 
22nd, 1936. 
446,212. February 1st, 1935.- ROLLER ;\liLLS FOR CEREALS, 

Henry Simon, Ltd., Bird H all-lono. Cheadle H eath . nenr 
Stockport, and J. H . Scott .. 

T his invention is concerned with the water cooling of rolls 
used in the milling of cereals. lt is said that trouble has been 
experienced through the sagging of the tube used to introduce 
the water to the interior of the roll ond its consequent wear. 

N0446,2 12 
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According to the new a rrangement the water, supplied at. A, 
is led to the distant end of the roll by t he tube B. This tube 
is held in posit ion by spiders C, and is screwed into t.ho bell­
mouth piece D through which the water escapes into the wnter 
hox E . A short lengt h of pipe F is a lso screwed into the piece 
J>. nnd rotates therewith. h connects with t he water inlet 
by means of the stuffing-box G.- April 27th, 1936. 

-146,232. September 16t h, 1935.- l\L!.oNE'r CoRES, The British 
Thomson-Houston Company, Ltd., Crown H ouse, Aldwych . 
London , W.C.2. 

The object of th is invention is to provide a process for com. 
pletely coating the single iron particles of magnet cores for 
high-frequency p urposes with no msulating layer , and it consists 
in this, that the magnetic powder is first passed through a 
distributing device--for instance, a sieve-and directly there­
after t hrough an insulating liquid-for instance, a phenol 
formaldehyde resin, such os that used in the manufacture of 
the subst nnce known under the R egistered Trade Mark 
" Bakelite "-dissolved in acetone, so that on its passage through 
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this fluid , each s ingle porticle is octually provided 'vith a complete 
coating. The iron powder A passes from the receptacle B oo 
to the sieve C, which is shaken . This sieve is of such a mesh 
thnt the single grains of the iron powder, after passing through 
this sieve, are completely separated from each other , and in this 
state are immersed in the liquid D, which may be, for instance. 
a solution of a phenol formaldehyde resin in acetone. On sink­
ing through the insulating liquid each single particle of the 
iron powder receives a complete coating of insulating material. 
11ince each particle is separated spotinlly from the others. 
The path through the insulating liquid is made sufficiently 
~at to ensure that each particle receives the insulating cover­
mg. with certainty. before the particles are finally deposited 
on the bottom. The iron particles, thus completely insulated 
ond accumulated on the bottom, can then be passed on for 
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further working. B y adding properly selected amounts of the 
dissolving medium, the viscosity of th<> insulating liquid can bo 
vnried according to requirement . J t will generally bo selected 
lower for the iron powder of fin er grain than for the coarse1· 
porticles. If the powder contnins groins of very different . 
sizes, instead of being stationary, the liquid can be employed 
in circulation, and thus it can simultaneously serve to sepnrate 
further the particles.-.4pril 21th, 1936. 
445,668. June 17th. 1936.-Tru; )fECHANICAL RECORDING 

OF SouNDs, ~. Y. PhiliJ?s' Gloe•lampenfabrieken. Emma­
s ingel. Eindhoven. Provmce of Nortb-Brabant, Kingdom 
of the Netherlands. 

This specification deals with tht' mechanjcal recordinFt of 
sounds on films, so thot they may be reproduced by optical 
methods. and goes very fully into the subject. A compound 
film is used comprised of a backing A, a tronspnrent layt'r H. nnd 
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an opaque covering C. A chisel D, with an obtuse angiL•, i11 
vibrated by the sound waves in a direction normal to the sur fnct' 
of t he pnssing film, and cu ts a track through the opaque covering. 
ns ind1cated in the lower figure. which s~rves for reproduction 
purposes. It is explained that. such films are not made with a 
constant thickness, which. noturally, interferes with the record. 
and means of overcoming this difficult y are described.-April 
16tll, 1936. 

Forthcoming Engagements. 
Suruariu of lmtitution/1', Societiu, &,c., duirrnu of luwing 

noticu of memngs inserted in this column, are requuted to note 
that, in order to make /l'ure of it8 insertion, the necessary information 
should reach this offr.ce on, or before, the morning of the M onday 
of the week preceding the meetings. In all ca8U the TIMll: and 
PLAOB at which the muting is to be held 8hould be clearly stated. 

TUESDAY TO FRIDAY, JUNE 9TH TO 12TH. 
INST. OJ' BRITISH FouNDRYMEN.-Annual Conference in 

Scotland. 
l NST. OF 1\lECHANICAL ENOI.NEERS.-Summer meeting at Y ork. 

T UESDAY TO SATURDAY, J UN.E 9TH TO 13TH. 
I NST. 0 1' AUTOMOBILE ENOINEERs.-Summer mt>eting in 

Scotland. 
THURSDAY, J UNE 11TH. 

RAILWAY CLvB.-Royal Scottish Corpn. Hull, Fetter-lane, 
L•:.C.4. " Life in a Booking Office," Mr. C. E. Codd. 7.30 p.m. 

MONDAY, J UNE 15TU, TO SATURDAY, JUNE 20TH. 
INSTITUTION OF ELECTRICAL ENOINEERS.-Summer Meeting 

in Scotland. • 
TucR DAY TO ATI.'RDAY. Jl' NE ] TR TO 20TH. 

NEWCOMEN SOCIETY.-Summer l\lt'eting in L ondon. For 
progrnmme. see page 579, ~lay 29th issue. 

FnmAY, J uNE 26TH. 
GLASOOW UNIVERSITY CLUB, L ONDON.-Annual Summ<'r 

Dinner, Trocadero R estaurant, W .l. Chairman, Mr. J . Ramsay 
MacDonald, M.P. 7.15 p.m. for 7.30 p.m.-dinner postponed 
from May 29th. 

PERSONAL AND BUSINESS ANNOUNCEMENTS. 

LACRENCE, ScoTT AND EL£CTROMOTORS. Ltd., ask us to 
st nte that some exaggerated reports have appeared concerning 
the damage caused by a fire at their Manchester works on 
) lny 27th. The fire was confined to a section of the offices, and 
the factory was unaffected. The works are in full production. 
ond the staff of the offices offectt>d hos been accommodated in 
otht>r parts of the building. 

CONTRACTS AND ORDERS. 

The Editor is alway11 happy to print 11hort announcement.t of 
contraet• and order~ in this column provided they are 1ent to him 
in tims to have new8 valUAS and that they are likely lo inUrut rwder1. 

TUE L IVERPOOL R EFRJCERATION COMPANY. Ltd., has received 
an order for supplying the refrigernting plant required for tht' 
new extension at Chambers' Whorf nnd Cold Storage Company. 
London. The equipment includes n four-cylinder " P olnr " 
sleeve vnlve rompressor, direct roupled to an e lectric motor. 

CATALOGUES. 

SYDNEY RosE, Ill , Grny's J n n-road, W .C. I.- Folders gi\•ing 
detnils of various types of indicators for liquid level indicating 
nod con trolling. 

DIAORm STRUCTVRES, Ltd .. H oi'S('ft>rry H ouse, P age-st ret't, 
London, S.\\' .1.-Pamphlets describing the " D iagrid" system 
of construction. 

T.11os. BoLTON AND SONS, Ltd., 'Vidnes, Lnncs.- Pa1-ticulars 
of the firm's products in phosphor bronze, which include strip. 
sheets, wire, rods, bars, &c. 
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