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The New Battleships. 

I N the latter ha lf of October ten firms were 
in vited by the Admiralty to submit tenders for the 
construct ion of the two 35,000-ton battleships per­
mitted to this country under t.he terms of the Washing­
ton agreement. i'hortly afterwards it was rumoured 
that although the tenders had been duly received, the 
award of the contracts would probably be consider­
ably delayed on the score of economy. The truth of 
this rumow· was denied by the Admiralty early in 
November, but nearly another month elapsed before 
anything further of a definite natw·e was heard 
regarding the placing of the work. On December 
4th, Mr. Bonar Law announced in the House of 
Commons that the Government had learned from its 
legal advisers that unless the ships were laid down by 
t he last day of the year our right to construct them 
under the Treaty would lapse. At the same time he 
pledged the Government to come to a decision in the 
matter before the end of the session. Tha.t pledge 
was fulfilled on the 12th, when it was announced 
that the contracts had been placed, the hull of one 
vessel going to Armstrong, vVhitworth and its 
machinery to the " 'allsend lipway, and the hull and 
machinery of the other to Cammell Laird. The orders 
for the armoLU' plate were distributed between Sheffield, 
Manchester and Glasgow, and for the gun mountings 
between Barrow and Newcastle. The guns are to be 
built at seven different centt·es, including vVoolwich 
Arsenal. The work will involve a total wages bill of 
about £10,000.000. and at the maximum period of • activity will give employment to some 40,000 men. 
. 'urprise has been expressed that, whereas of the 
orders for four battleships placed in 1921 and subse­
<tuently cancelled, the Clyde received three. on ~his 
occasion its share in t.he work is confined to a portion 
of the armour plate and of t he guns. Speaking in 
Glasgow, Lord :\Iaclay suggested that the reason wa 
to be fotmd in the reported fact that the output of the 
' l;vcie shipyard ·workers ·was 10 per cent. below that 

10 other di:::trict". This statement has aroused " ·ide-
• 

spread attention and acrimony. It is known from 
offi<'ial sources t.hat the Clyde tenders were " enor­
mously " higher than tho c from other distr·ict~. 

According to Lord :Vlaclay t he excess was £180,000 
or over. The truth may well be t hat. as the Prime 
:Jfinister ha:; suggested, the successful contractors 
have taken the work at a loss. and that the Clyde 

• 
yards were unwilling to do likewise. 

French Hydro-electric Schemes. 

CRITICISMS that have been made during t.he 
month on the preliminary arrangements for utilising 
the hydraulic re out'Ces 'of the Upper Dordogne. 
sound somewhat discordant after the praise that was 
lavished on the nat.ional scheme of electt·ification. 
Too much has been taken for granted in preparing 
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are forthcoming, and the lmdertaki.ngs, in which so 
many interests are itwolved, a re carl'ied out in a 
. a,tisfactory manner, it ha still to be considet·ed 
whet.her customers wi ll be found in an exclusively 
t\gricultm·o.l region for the 400,000 horse-power that 
may be available for distribution. I t is true that 
it, is hoped to ct·eate new industrial centres by the 
offer of cheap power, but it is feared that in estimating 
the futw-e cost of energy the promoters will find them­
selves as far wide of the mar·k as they probably will 
be over the cost of installation. Moreover, it is 
doubtful whether indu tries would migrate into new 
centres, even with the offer of cheap motive power. 
The critics of the scheme therefore suggest t hat the 
money to be spent upon the Upper Dordogne would 
be more usefully employed in the industrial districts 
where financial assistance is badly needed. 

Isolation of the Isle of Sheppey. 

ON the 17th, as the Norwegian s teamer Uyp 
was passing a long the Swale at the point where the 
Sittingbourne-Sheerness branch of the South-E~tern 
and Cha,tham Railway crosses t.hat river, she st ruck 
the pier which carries the opening portion of the 
bridge, so that the latter was di placed and could 
not be used. All communication by road and rail 
between the mainland and the I sle of Sheppey was 
thus destroyed. A boat service was put in use between 
Port Victoria and Queenborough for the convenience 
of passengers from and to London and all sta.tions 
west of Gravesend, but others have still to use a 
bridge of rafts that has been built across the Swale. 
The bridge in question is the property of the outh­
Eastern and Chatham Company, and carries a single 
line of railway and a public road. The branch is 
controlled by the electrical tablet , which is inter­
locked with the mechanism for raising the bridge. 

Damage by Gales at Barmouth. 
1\IucH damage \Yas done to t he sea wall and 

promenade at Bannouth by the heavy seas of a fort­
night ago, and the Urban Council is now faced with a 
considerable expenditure to make good the ravages . 
The Min-y-Mor sea wall. 200 yards long, which was 
built between 1916-1920, wa undermined by the 
tides . and collapsed, and some £3000 will have to be 
expended on its reconstt·uction. The encroachment 
of the sea also canscd an erosion of something like 
two acres. and the s ituation t hus created is one of 
great seriousness to the local authority. Much of the 
damage caused might have been avoided if proper 
precaution had been taken by the Barmouth Urban 
Council to groyne the shore and thus prevent the 
undermining of the fotmdations. Mr. H a,rolcl Board­
man, engineer and s w·veyor to the Council, advises 
t.he const.ructiou of a new sea wall outside the present 
wall and suitable groynes, but the Council is short of 
funds , and is about to ask the Govemment for a grant 
towards the cos t of the work. 

this vast project. and the objections now being raised Desert Transport 
will probably check an excessive optimism which 
might ot.herwise endanger the success of the under- THE experirnent which has been carl'ied out 
taking. It is pointed out that the estimated expendi- during the month of opening up communication 
tw-e will probably be very largely exceeded , and as between Algeria and the Niger Valley across the 
the , tate has a great part of the financial respon- ,-'ahara Deset•t by mean of small motor car::; rum1ing 
s ibility, there is a r isk of the bmden falling upon the on a special type of rubber endle track, will. if 
taxpayer, while the , 'tate participation in these entirely successful , prove to be of considerable value 
various hydraulic ventures is creating a ne'" system in aiding the development of colonial territories 
of semi-. ' tate control which will prove to be mono- which are at present practically inaccessible. The 
polies in disguise. It is evident that neither the vehicles have so far negotiated the most varied and 
Chambers of Commerce nor the Departments will be difficult routes offered by the desert, from the shifting 
able to provide the necessary funds, which can only sands to the rocky bottoms of the oueds, or nullahs, 
be obtained by means of State guaranteed loans, and although the journey appears to be very trying 
and thus a fw·ther drain will be made upon the public to the drivel'S, the progress so far has been satisfactory, 
l'eserves at a time when it is already very difficult to and there is every reason for believing t.hat the 
secure money for industrial expansion. Supposing experiment has already shown the possibility of 
that with the State assistance the necessary funds I utilising these vehicles for supplying stores to the 

aviation depots which it is proposed to establish 
across the desert. Preparations are even being made 
to organise flights between Algeria and the Niger 
Valley early this year. The change from camels to 
motor eat'S a.nd aeroplanes tmder conditions which 
precluded the use of any transit.ional means of vehi­
cular conveyance is probably the most remat·kable 
in!Stance of progress in tl'ansport on record. 

A Broken Engine Axle. 
ON the 4th of the month, whilst the London 

and Not·t.h-Western 10.25 a.m. express, Euston to 
Liverpool, was being drawn by a 4- 6- 0 tender engine 
of the " Claughton " class, No. 251 1, the cra.nk axle 
broke at the boss of the right-hand driving wheel nea.r 
Castlethorpe. That wheel left the raHs and ran in the 
·· four-foot," supported by the engine framing. Some­
thing struck the intermediate coupled wheel, so that 
it shed its tire, and the right-hand coupling and con­
necting-rods were buckled. On examination, a large 
flaw was found in the axle, mainly in the centre, but, 
being within the boss, it could not be detected by 
examination. The axle was made of nickel steel. 
The accident was inquired into by Colonel P ringle, 
whose report will appear in due cow'Se. The annual 
railway accidents returns since 1905, giving the 
number of reported failures of crank or driving axles, 
show that clw·ing the seventeen years 1905- 1921, 
exclusive of the war years 1916- 1918, there were 
609 failures, or an average of 43. 5 per annum, and 
that in the three years since the war- 1919, 1920 
and 1921- there were 34, 41 and 24 respectively. 
Failures of a crank or driving axle are thus not un­
common. but as they are u -ually discovered on 
examination in the sheds or shops, there has rarely 
been occa ion fot· an inquiry into an accident arising 
thereft·om. 

British Traders in France. 

A?.loNO the most teactionary Bills intt·oduced 
of late years in any country is that. which has pa sed 
through the French Chambet· of Deputies without 
discussion, modifying the status of foreigners in 
France, and especially of those carrying on business 
there. The object of the Bill is to prevent for·eigners 
from acquiring property in France without special 
permission of the State. and if the meas ure passes 
the . 'enate and becomes law, no fot·eign company 
will be able to carry on business except with a board 
of Directors . of which the majority of members, 
including the managing dirertor, mu t be of French 
nationality . A list of shareholders showing the 
proportion of share in Ft•ench hands must also be 
communicated. If the . 'enate approves of the Bill 
in i ts present form, it will become retrospective, which 
means that foreign companies established in France 
" ·ill find it practically impossible to do business at all. 
At a time when France, as well as oul':Selves, sees the 
necessity of creating an atmosphere of confidence and 
of fostering commet·cia l relations abroad, this attitude 
of our former Allies is, to say the least. di con<'erting. 
It would be interesting to koow how far the proposed 
law i- in hArmony with existing tt·catie~ according 
the same privileges to Brit.i.<>h subj~Ct$ as to the 
Fr·ench. 

Power Station Extensions. 
• 

T1-m second annual repot·t of tho Elccll'idty Uom-
mi sioners . which ha~; ju.c;t been i ~ucd, shows that 
during the period covered, namely April lst, 1921, 
to March 31st, 1922, permis..,ion was given to fot·ty-s ix 
authori e<l undcl'takings to extend their generating 
s tationl'l. the total capacity of the plant involved 
being 143,700 kilowutt,-;. :ipecitll reference is mado 
to large extensions at the genen\ ting station~ of the 
Aberdeen. Belfast and Bristol Corporations, t.he 
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Chinese Engineering Notes. 
(From out· own Correspondents.) 

N ovembAr 9tlt, 1922. 

Xl<.' J>tH'Y Borouj:th Council ami the Chat·ing Cros:-:, 
\\'(•st End and ('ity g1ectrkity Supply Company. 
Limit('<.l. . 'inc·e the " ork of reorganising the elec­
t t·ic·ity :';UJIJllies wa~ fin-;t undot·taken by the Electt·icit~· 
( 'ommi:-;$ionet-s pe•·m is-1ion to extend ex is ting s tations 
Ml<l to build new ones ha~. of c·oul"Se, been granted to 
ot het· ~uppl,v authorities, and l wo intcr«;'$ ting examples 
of ~uch wot·k ''ere de ·rribed in THE E NG INEER during 
the pas t m on th, mtmely, the nl'w s tation huilt by the 
Lcic·eqter Corpot·ation nnd formAlly op ened on D ecem­
her th. and the rxtensions to the J3in•hmiliR s tation 
of t lw \\' alsall electricity t~upply \mclortaking. In t.he 
former ca~e the generating plant at JWe><ent consi~t" 
of a 10,000-kilo"alt turbo-generator set . built by the 
English Electric Company, wh ich was awarded the 
main (·ontract for the s tation . whils t the new generat­
ing plant at. \\'alsall is compo::~ed of a 50QQ.kilowatt 
Ljung,.,trom turbine built by the Brush Electl'ical 
Engineering Compan y. .\n interesting feature of the 
LE:'ic·rs tcr plant is that an automatic· st>lf.rJearting 
<·, ·apot·ating plant has been pt·ovided for supplying 
dis tiiJE'd wAtet· for the make-up feed, the type of 
plant se-lected being that d escl'ibe-d in 'l'HE ENGINEER 
of )fay 12th. 1922. The official trials on the Ljung­
~lt·om set at v\' alsall sh ow that excellent t·esults are 
hrin~ obtained. ond the rapid progress which this 

THE indus t•·i a l unt·est a mongst tho C'h ineso that 
has bet'\n in ovid<'nc·o in South C'hina. for some years 
ha~ now spread to the North. During October the 
Ch mese on the P< king.:\lukdcn Rai lwo,y works hops 
at Tong:;han succeeded in enforcing com·es ions from 
the admini · tJ'ation , which at any other time would 
never ha,,e been c·oncedC'd. No soonet· had these 
<·once s ions he<'n obtained than the miners employed 
by the K a ila n Mining Admini:::tt·ation in the same 
':icinity made demand which it will be quite impos­
stble t o concedt>. Th<> K aila n Mining Adminis tration 
has taken up f\ firm ::~ tanrl in this matter , and at the 
moment practically all itA mines are idle. That 
there is Bolsh evi k money and propagandn behind this 
movement there can be no doubt. Another s tri ke 
has ?ccmred on the P eking- ' uiyuan R ailway between 
P £-ktn.g a nd Kalgan, and for some days the line was 
completely shut down. The situation at the K ai lan 
mines, howevor, is t'Ot\lly V('t'Y serious, and there is n o 
doubt that if any weakne s is shown b y the Kailan 

• 

cent. for a lime, an (l this divid~nd sent up the vaht<' of 
products boyond the buying capa.<·ity of the> pro · 
letariat, which has it limit of endmancr. The re-Hult 
was financial disaster to tho exchanges and thci•· 
nominal shareholdot'S; the origina l pt·omotors being 
the only ones who made any m oney. ThN'C' a t·t> onl~· 
two s uch exchanges left now, one dealing in si lk ; 
but people will soon find they can really do without 
$ilk, a.nd that t>xchang<' will go, too. I t is in thi~ 
particular dass of bus iness that the Sino-fort'ign Bttnk 
is as~isti ng China. fot· t ho •·eason that it will not 
allow a customC'r to s tt·ain his ct·edit , b ecaw;e it. 
insists on h olding his asset~ and s<:>curiti<:>s beforo 
making any ad,·anccs. • 'uc·h bank~ discout'llg<' 
gambling in s tocks and shat·cs in that they will n ot 
recognise any of thc.>se bonds as sc<·urit~· unl~!> tiH' 
concct'n thoy represC'nt is finanC'ia lly ROtmrl. ln fad , 
such banks as i1-tt thei r clirnt s in d t• tcrmiuing th1• 
::;oundness of any indu:-;tt·ial t•ntt>rprisc.> and guido 
finan ct> in the ri~ht dir·cc·tion . 

• 'omo little time ago an eminent JapaneR<' Profc.:.~.>O l' 
of E conomics vil!ited this Colon\·. H e was mo:5t· 

~ 

anxious to ob tain information conce1·ning th<' his tot·y 
of the introduction of machinery generally, a nd 
espec·ially the locomotive, to J apan. Curiou~:~ly 

manago~nent se.t-ious trouble is likely to occur t.tU'ough-
out tho md ustrtal workshops and factories in this part 
of China. I t will be remembered that at the Wash ­
ington ConferEinco the Japan<'se agreed to withdraw 
a ll tht'ir military forcE's from Siberia. This undet·­
taking had n o sooner been gi,·e-n t>ffect to than the 
whites in the Vladivos tock area. wero atta cked by the 
fot·ccs of the Far Eastt'rn Republic and driven out of 
the. )laritime Provinces. A la rge number of these 
whttes have crossed the frontier into Manchuria a.nd 
have bc(l!n disanned, but it is questionable whethet· 
t heir pn'sencc in )lanch\nia is beneficial to C'hina.. 
:.r'h<' Boh;hovik m ena ce to China h ns n ow considot·ably 
tnct·ca~ecl by the fact that the whole of tho terr·itory 
nor·th of )fanchuria is in tho hand;. of tho Reel... o 
far General Ch a ng Tso Lin has kep t )[anchurin faidy 
~·lca 1· o ~ the Bolshevik t> lement, but his task i getting 
mcreasmgly difficult. The-re is only one ::~olution to 
tho presen t sol'ious s ituation in China , and that is a 
speedy understanding b<'twe(;'n the various politi cal 
a nd military fact ions. If it doe-s not come about 
soon China will become u second Russia. It is undet·· 
s tood thnt the Central Co,'ornmen t is ali,·e to the 
Bol hevik danger, and is t ak ing certain precautions, 
but the danger is much moro s<wiouH than it has ever 
been before. The Bolsheviks still contt·ol )1ongolia, 
mu I are likely to C'ont in uEI to d o so. because the 
Chinese have neither the money not· nn ar·my capable 
of expelling them. The continued p oliti<'nl uncer ­
tainty and inclus trial ttnl'<' t in North China has 
brought trade a lmost to a s tandstill. Tho engineering 
business ha been part i<'ularly hard hit , for the rea on 
that tho e Chinese who arc in. the maTket for equip­
ment of cotton, flow· and oil mills will not take the risk 
of ordering machinet·y wh ich is lik<'ly to b e hold up 
aftM a rri,·al in • hnnghai or T i(;'ntsin . The con­
ditions on the railways ha\'c not. imP.l'O\'ed, and 
whenever the authorities bt>gin to mov€' troop!> on 
a faiJ·ly large scale ordinat·y cargo is dump ed in the 
goods yards and remains there, a · owi ng to the abAence 
of t·oad.q, t h<'re i no secondary mea ns of transpot·t . 

t n ><' of t m·bine is making in pla(·e:s where realJy large 
units are unn<'cessaJ·y i~-< sN\rcely to be wonclct·ed at. 

A Fatal Railway Accident. 

TH t:;R E were du.ring 1922 tltt·eo accidents 
to pH:.:-:engor trains in which passenget'S were killed. 
The fi1~t wa-. at Bliswortlt on January 27th, when ono 
pa~srnger was kill eel ; the second '~as near C: ra,·e <:>nd 
on A11gust 21s t, when three were killed; the thit·d 
occurred on the 6th of December at B irkenhcacl Park. 
H s tation own ed jointly by the Mct'$ey and " "irral 
t·aihHl,V companies. Tho tra ins of the latte t· company 
from \\'est Kirby entet· a long line 11nd the engine 
then .. rw1s round " its train, and takes it out to 
\\'est Kirby again , pa:::sing to the d o" n line by means 
of a crossover road. This connection i:s protected by 
nn outer home s ignal. 222 yal'ds away, and by an 
mnor home s ignal at the points. The distant s ignal 
is fastened in the " on " po. ition. There is an exemp­
tion from block working on condition that the speed 
does not exceed 10 miles per hour. On the afternoon 
of th(l day in ques tion , the ch·iver of an arriving train 
failed to stop at the outer home signal, and oven an 
the inner home s ignal, with the- l'esult that hi t t·ain 
s tr·u ck an outgoing passonget· tt·ain. One passenger 
died :-;oon after from hock. The cm·oner's j w·y on 
the 20th conl'lidercd the clt·ive1· to luwc hC'<'n guilty 
only of an e-rrot· of judgm<'n t. 

Working Hours. 
THE eight houn.' wot·king day il> t·egm·ded on 

the Continent as one of the chief fac t01 in the pre.~en t 

ti11Sati factory tat e of indtiJ tl";\', inco it increa es the 
<:o t of produetion and raises the h·ansport chargos 
to a love] that se~·iousl\' interferes with the effort. to • 

develop a foreign busine:-,.. The higher· cost of goods 
also r<' tricts cons tunption on the homo market. The 
('ight hollh'' working day wa · enforced at a time when 
politicians were very eager, after· the Armis tice, to 
~a ti..., fy thedemandF< of labom· : but as the n ew legis ltl· 
t ion in France wa conditional on the men produ('ing 
us much in ei~ht hotu as they formerly did in ten , 
it was p o .. s ible to carry out. cer·tain modificntionJo~ 
"hen it wa:-. found that tit<' shol'ter wot·king day was 
giving disastrous resuJts . The railwaymen havo 
already been obliged to put in what il') equiva lent to 
11 nino and eve-n tt>n houn,' da\·. and in many indus. • • 

t t·ies employers have arranged with tho men to wot·k 
additional bout - whenevt•t· neC'e atT. I n th t> Jne t·-

• 

<·hant marin e the eight hourl:l' day ha bren suppre~sed 

Shaogbai . 

There really is a slump in proporty development 
n ow, a.ncl hineso p essimis ts seo no h op e of reco,·e ry 
for at lea::~t a year. The 1eason given b y Chineso is 
that money is so expensive. Thr Chine e banks 
~·ant at least l 5 p er cen t. interes t per a nnum on 
advances, and, as showing that all tho Chinese bu.~iness 
is done with t lw help of the banks, it may be n oted 
that there aro 400 native banks in Shanghai. The 
w<:>a lthy C11ine::~e does not ell his shares or his landed 
estates when h <' wants, with others, to go into business 
as a factory owner. H e gets t hree or more of his 
frionds of about equal wealth to guarantee so many 
hares in tht> undertak ing, and as a company t hey 

draw on the bank or banks £or the money required. 
They do not deposit s hores or d<'Nis as colla.tet·a.l 
security, but draw on the flh·ength of their own 
.stability , so that whon the bank raises t.he rate of 
int~,>rcst beyond the rato at which profits can be made 
in. the busine-ss , the b usiness fa lls through . And it 
takl s a fa irly good business to t·e turn more than 
l5 per cent. on. capi tal im·c·stod. The Chinese d oes 
n ot consider that his stock-s and shares a nd landed 
estate are eat·ning him anything in c·onnc<'tion with 
t he factory businefls becawe the e BS!:I<'t~ arc not in the • 
han<IR of the bank, although the bank is lending him 

llfter a long s t ruggle with t he seamen . In Belgium 
a similar movement has grown up dw·ing the month 
in favour of " contracting out " of the short working 
clay legislation. The compulsory eight hours' day 
has been followed by a diminishing production every. 
where. In some cases the reduction is as much as 
2 pet· cent. The trouble in Belgium is that the law 
did not provide fot· any mealll:! of recuperating lost 
time, due to holiday· and accidental circumstances, 
with th<> result that in the engineering t t·ades the 
number of hourA works out at b<>tween fortv-two and 

• 
fort~·- three a week. It is a t·gued that omething must 
he done to put an end to thi s ta te of things, and it 
is pt·op osed , as a trans itional measure, to aUow em· 
ployors and the men to settle the question of working 
hours amongst themselves, tho Go,·ernment to act 
a8 arbitrator where necessary. 'ome of the men' 
unions are in fa,·our of this compromise, which. 
howevet·, is ~trongly opposed by tho Ho.ciali::; ts, but 
it i regarded as inevitable that Belgium will fall into 
line with France in giving a more liberal interpretation 
to tlw prin<'iplc of thr E'ight hom't'l' working dny . 

monoy on the s trength of his p ossession of them. 
Thi!t is fundamentally the cause of 'hina's financial 
ins tabiJity. Tl1o sy tern work.:; wt>ll in vot·y pros­
perous times. a~ almost any system would. but when 
times ar e hard a nd the ban k:; begin to protect them­
seh'C'l:! agains t gambling, as they arc doing now, an d 
refuse to haYt> large amounts outs tanding agains t 
unreali able security. it cauRcs a s lump in d evelop· 
m ent work , ami until tho C'hi ncsc are willing to put 
realiAable secu.·it\' into tho busineSl t hev have in • • 
hand, the p osition will ront inur to get worse. There 
were in Xhanghni about thirty so-ca.lled exchanges 
doing bu...,iness in stocks in various :'ltaple products a. 
year ago. By comer-ing the markets in thoir various 
lin<'~ lhE'v N H'I\MI th t-ir nominAl sh nr<>holrl<'l's 2.') pt"r 

• 

<>nough the news that a well -known British firm of 
engineers had jus t booked an order worth rather moro 
t.han half a million pounds sterling fot· e lectt·ic loco­
moti,·e~ in J apan had been m entioned a day earli t>l'. 
The Japanes<> professor had a cutting from a Lond on 
ongineering journal to the effect that a locomoti v<' 
was mo, ·ed from • hanghai to Nagasaki in tho ' i....:t ic•o.:. 
hut in all ot her recot·cls it is s tated that this fir~t 
m ilway in China, which was removod owing to t ho 
g•·eat hos ti lity of the Chinese, was sent over to 
Formosa. • 'ome day a his tory of t>ngineering in the 
Far Eas t will npp<'-ar , and the one thing that futu · e 
generat ion ' will marvel at will be the great con tt·ast 
between thE' enthusiasm of the Japane e and the 
con. e•·va t.ism of tho Chinese con cerning enginetN·ing 
S(·ienC'C. One interesting item of engi neering history 
whiC' It may be recot·cled is that the> first f! t ea m ves ·c l 
to he> s<:>en in C'hine.se wate r·s wa:; t h e J ardine. whic· h 
atTh·e<l in ) facao in I 35. That Wt\.~ hefore H ong Konj:t 
becamr a B1·i ti::~h C'olony, but it i.., highl~· JH'Oba ble that 
the Jardine anchored in the htll·hour of H ong K ong. 
Tt was on Jamtat·v 1 t. 1 36. that th i~'< &tea mer fir;.l 

• 
a ttempted to proce-ed up the t·iver to th~ neighbouring 
Chinese City of Cant.on , but the Chinese authorit.ies 
abl'iolutely refus ed to a llow her to proceed, and their 
fot·t oponed fit·eon hot·. T he::;tot-y goe::> that, in co n ­
sequence of this op posit.ion , the machinery wa;.: 
•·emoved ft·om the Jardine and ,;he was then lt.'ied as n 
!>c·hoone1·. The fll-s t P. a nd 0. 8teamer to arrive wal:' 
t.he Lady l\fat·y Wood ; s he ('arne ou t in l 50. ~he 
was t.he firs t of a long line of teamet·s S(>nt out t.o the 
For Eas t by that fnmon8 compa ny. At p rese-nt the 
fines t s teamer·s whidt ha e called at t hi:; po1·t 1lre tlw 
Empress of Canada ancl the Empress of Australia . 

One of the men most. famotts in the F ar Ea.., t a · l\ 

•·u ilwa~· builder and a genet·al pioneet· of (•ommnnica ­
tio iTi'i in C'hina is :\!I'. \\'. F. Cat·ev. H e hold::; contracts 

• 
for t.he construdion of 1100 miles of Chinr ~> railway;.: 

• 
and thf' impt·oyement o f the Crand 'anal. H e has 
been in this country ancl ha mAde many friend,., 
among the Chine. c. H e recently expressed tho 
opinion that the time will n ever rome when Ew·ope 
can ?ffer u oh sp lendid chances fot· railway con ­
tractor. a~ China is n ow oft'et·ing. ·• If AmerJcan~' 
do not build China 's railways." he ~'>aid. " and make 
the va t profit~'< they will y ield , European wi ll. " 
The railway t hat. will affPct. 'out.h China mof-lt of all 

• 
il'l that which will one clay join Canton with H ankow. 
A great deal of work has been done on t.his line. but. 
the most difficult engineering wot·k still 1·emains to bo 
completed. \\"hen t.his line i nn i ·hed there will b<' 
a n enormous volumo of tt·ad e c·oming down from the 
inte1·ior to H ong K ong. Preparat.ions for this a1·e being 
made in H ong K ong. For month we ha,•e eagerly 
awaited the publication o f the 1·eport b~· 'ir )laurice 
Fitz-1\faurioe concerning the proposed harbow: im­
provement . The growth of indus trie in thi:s colony 
during the la t. few year. has been vet·y rema1·kablc. 
but it wi ll fa de into comparative insignificance onro 
that railway link is complet.ed. • ir Paltl Chater , who 
has livod for more than fifty yea rs in H ong K ong, and 
has been the pioneer of many of the local indus tries, 
has recently s tated in London that h e i.<= sanguine 
of manufaetm·ing iron and s teel in this Colony. The 
problem wi]l be solved if we can obtajn coal from t lw 
neighboming pro,·ince of K wangt.ung. The1·e is a 
very great deal of coal available, but the ofllcia lti ha\'<' 
not pennitted it to be exported : con<'essions have 
been obtained but haYe not been carried out . If n. 
supply of ch eap and plentiful roal can be obtained . 
it is inevitable that in a few years H ong K ong will 
become one of the Jarge.c:; t indust.ria l rent.re. in th<' 
wodd. It is already ono of the three larg~t port s 
in the world, and nothing bnt comptnat.ively deat· 
coal hal:l retarded its indus tria l erowth . )Joonlimc, 
de. pite the trade depression al l o{.er the wol'ld, man~ 
of the local indus tries a1·e in a flouri shing comlitiou. 

ome good orders for Bri t ish machinery ha,•e been 
given Ollt from thi" Colony flm·in~ the last few months. 
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Locomotives of 1922. 

'1'11 E Output Of mihH~y loc·omoti VC~ flur11\g tho pa~t. 
year "a,., incon14i de rablc>. Monufact.uret'"• uficring 
fa·orn thr g<~neral doprrssion, built ro" rngincR, an<l 
th( railway cornponiC'K \\ CIJ'<' too mll(·h occupied \\ith, 
~~nd too much influon ccd by, tho pa'('paration of 
" grouping " to givt' mucl1 t im<~ to rww cor'\Atruction . 
Yot. on tlw "hole, it wa~ not '"' unintorr)(tinJ< yl'i\1', 

I 

'I' H 11~ F: ~ ( l I N ~~ g R 

steam locomoti ve, und that il wi ll take heavy pas­
aongor traffio up stoop gl'adiontR moro rapidly thnn 
CIXiAting Ht cam engines. The gonornl arr·ang mt•nt 
and weight diKtt·ibut.ion is Rhown on tho ac·<·ompnny­
ing diagram, from which it will ho S(lcn that tlw total 
W<'ight in working order iH about 110 tons. Euc·h of 
lho three driving axles is dl'iw n by a pair ofrmolorR 
rnc>tm tod in t.ho cab above the axloR, and driving a 
gNw whcol carl'ied by a " quill " on the axle, which 
in itM turn <il·ivos t.ho whcol!i Ull'ough a Apri ng ('Oil · 
nN·tt•cl "HpidCir." A "iclo r·nng(1 of Hp rcd i'l mncl4 · 
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JfORTB-EAITERN RAILWAY 1800-B.P. ELECTRIC LOCOMOTIVE 

fo1· 1t. ~\\ tht1 t ·(>u tpl t~t ion oH tlu., Nortls-Eu'ilcrn 
Rai lway of two notnhlc· typNi cl<'~-oignod by fo;ir Vincent. 
Haven , the int.roduc· tion or a .. PaC'inc" cxpr·o~R 
<•ngino by :Mr. Ur Rl<'y, on tlw (lrcnt Northern, and 
the production of o. Baltic tank engine for tlw 
(!Jasgow and Houth -\\"cHtcrn Hallway, ~y )fr. 
\\'hiwlogfZ:. Furthor·m orc, Aevc•·al <'n~incs out of the 
Mdinat·y a JIP<'ared, omong'4t whi<·h may bo mention ed 
t ho R anu.ay (•ondN\Mi ng loc·omot i VC.\ the Lj ungKt.rour 
t urho·<llrct ric· locomot iv<', ancl t lw Sulzea· DieH<·I­
olo<"t a·l(· rail r•tJtl(' l t. It was. tr\OI'('Cl\ 4'1', gf' ll<' l'l\11,\' 
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WEIGHT IN WORKING 
ORDER 
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11\'ui labllo hy ( I ) •·unJting ul l " ix tn(JtOrH in l'llll'll'l'l; 
(2) by running thr<'O pa irs in pamllol. the two mofOI'R 
of each pait' being in AerieA; and (!l) by running two 
RCt 'i of threc in parallel, each ~l of three b<.'ing in 
H<'l'ies. With each grouping pl'ovision is made in the 
c·ontrol equipment for regulating th E> t,p eecl by r<'­
<lu(·i ng t.ho <.'xcitation of the fie lds. Each or the 
motot·s can oxert. :300 hoa·sc-p owcw, so that tlw totnl 
power- on e hour •·ating- at tho rai I iK l 800 hor·f)e­
powor. Ma ny particular~'~ of thi s locomotive W(IJ'O 

givon in A Jlfl})('l' prCIR(II'\tNl by ~j,, Vinf'rnt Ravf'n nt 
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engine being :}7ft. 2in. The bogie wheoiH tu·o :m.' 1 .tan. 
in diameter , ond a t·rangcd on a wheel baao of 6ft. 6in., 
cart·ying wheels 3ft. 9~ in. in dinmotcr aro employed, 
these being fitted with ro.dial nxlo boxe'i with a sid • 
movem<>nl of 3lin. The boilN' ili fitted "ith~a round 
topped fire-box A hell. The barrel is 26ft. long~ and i'{ 
parallol, with an outAido dinmolC'r of 6ft. Thr diRlanco 
between tube plates is 21ft., and t ho tube~; aro 2Jin. 
in diameter ancl 5jin. in dinmntor. Thoro oro 119 of 
t.he former ancl tw(•nt.y-fout· of tho latter with "up er· 
heating c• lc·m<•Htl'l. The fi l'(l· box casing is rt. long 
by 6ft . 5in. at the bottom, tho nct.ual gratC' ar .. u..Jlc,ing 
41 . 6 Rquaro rcot. Tho fire-box if! <'XtcndNI into the> 
barrel of tho boi ler, itH OVi.'l'llll )(•ngth bNng 11ft. 1 pn. 
Tho ofT£'ct of this extoru.ion hnH hN•n to rc<lut·•· tho 
lc·ngth of t.ubcs and in.cr<·u~" ' tlw fil'<•- l;ox lu·uting 
surfac<.• , whil11t the CIXt<'Mi on llCt s llH an ndrli I ionnl 
c·ombuation eh a m bel'. 

rrhe distt·ibution or heatin~ Mlll'ftH'e iH 1'1"1 roiiiH\h : 
liquor IN t . 

110 ordanory tubed, 2jon, d •omott r outeido • • 1472 
24 aupcrbcatcr lubcs, 6!•n. tliom!'lorouteido 602 . 7 
24 auporhcot<ll' olomt'ntll . . . . . . . . 1100 fl 

Fir!' -l>ox . . . . . . . . . . . . . . 21)11 

Toto I 
Grnt.o or('o .. 

• • • • •• 
• • . . 

. . • • 

• • • • 

• • 21J7 I. 11 
11 li 

T IH' tondorli t\1'0 o r tho H(.• lf·l t'imming lypC', CllrrJ lll~ 
5~ ton~~ of coal and 41 25 galij, or water. Tlwy an· 
nix -wh~elcd, h aving a \\hc<•l ba~ of 12ft. ~an. Thf' 
comhinecl wltrol ha"(• of the engine ond tc•rHic·•· i>o 
62fl . 2~in ., uncl th<' lenf(th over bufTer'l'4 11\ c•rall 
72ft . 7~in . Thtl wc·ight availnble fot· uclh1'1'4tOI\ iH 
60 I <H II'4, ,,Jtih· the· total w(ligltl of engint• nnd tc·nd<·r· 
in workin~ on l<'r iH 14 lllliM 2 cwt . T h<• t mc·t ivf' 
cffm·t ut Xf) JWI' l'l'lll. hniiN· pt'('ll"'lll'f' 2110 lh. i'4 
2A,9 JR lh. 

Great Northero. 

1\lr. H. N. C:t·cMiey'li " Ptt<·iri(:" i t~ Mimilut· 111 IU.lll) 
t'Cbp ct.H lo , 'ir Vinc(lnl'w engine, which it pt'N•('( IN I h) 
a fow m onthH, but it haH rylindN·s 1 in. htrgc·t· iu 
diameter which enable• it to clovclop pt·ac·tic·nll.\ tlw 
same trac tiVl' <' ffort al 1 0 lb. boilct· pr(' .. '4Ut't• "hu·h till' 
North-Ea!4tca n engine dovolopH \\ith 200 lb. A 
diagram of this engine iR gi,•on he re\\ it h , nnd tt "ill 
be found of intet'O~>t to C'Omparo it. with tho diagraan 
of , ' ir Vinc·(lnt.'K engine. ( 'haruc·tl1riati c·s "hic·h Mhould 
be n o t.iced Ql'O tho tapca'i ng boi ](11', the out Riclt• hNl.a·i Of<S 

for tht> tr·ai lin~ whorl)(, And t hf' IA.rgt>r ti'J\IIt••· in ) Jr. 
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• •oRTB· ZAITERN RAILWAY- PACIFIC TYPE EXPRU8 LOCO.OTIVE 

known t.hat K it tJon. and C'o., LimiLocl, of Lectlt!, luul 
undertaken tho building o£ a locomotive driven by u 
Htill engine. About. the la.At named no information 
can, or cotU'I!C, bo given a s yot, but. a fow notes con· 
cm·ning the other engines follow, and iJIUBtrations 
wiU be found o£ them amongHl om· Suppl<>menhJ to· 
clay and upon theso pages. 

The North·Eall•ra Eaaiaee. 

tho IHIIHII\Cr mcotiug in Ptlri M uf t.ho J ns ti tut.ion of OroHley' K doHign. Tho whool btHm l)f tl ro Nor th · 
Mechani cal E ngineers, and a·<~p•·oduc·<>d in our pages EaRtorn engine is 37ft. 2in., and o£ the Great Noa·thern 
on J uno 16th and 23rd. engin e 36ft. 9in., tho respective total wheel base>'~ being 

Th(> ne" " Pa<·ific" Rl <'aJJa locomotive it> tshown 62ft. 2Jin. and 60ft. l O}in. The weight!:! in working 
hy the diagram herewith , and by the reproduction order arc vory nearly tho samo, but the Great Northern. 
of a photog•'aph in on<> of tho :-iupplement!:l. T wo l ongino carries 8 totUi o r coal llH against 5l. and nearly 
f'ngine$ havt" HO ftu· been built from t he drawingH, ttnd ono thousand more gallonH of water. A full table 

Sir VinC'e>n t H ttv<lu'H ('IN· I t'i<· l()(·umot i \'(' 

are t.o ho u~;cd f m· the f o.Ht pu~"MOngcr traffi<· of I h o of pnrtic·ular~:~ of Mr·. Grcsley' H (lngi no was gi V (Ill. in our 
Not·th-EaMt Coa)(l. The cylindc.wH a re 19in. cliamotor i~:~suo or April 14th laat., and u~; wo Mball presen t. 

iM tm by 26in. wt•·o l<~• . ' rhe (·y lind<:'I'H and Mt <'am daeHlH c·omplc to d rawings of it , no nH)r't' need h<• )(Oid about. 

• • • • • • •• . ' 
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GREAT lfORTBERN RAILWAY- PACIFIC TYPE E:IPRUt LOOO.OTJVE 

c•X}Hlrim<:uto.l ongi no deHign <ld fo•· higll ·kpccd pas <.•nglla' 
tf'l\ffic on main linea when they nr<' elcrtriflod. It. was 
built at. the Darlington works of tho rompany, the 
,,lert ri('al equipmcmt being Ruppla<:'d by tho Metro· 
politan Virkerli Company. I t hn~ been tried on tho 
Nowport -Shildon brnnch- 1600 volt s- and has satis­
fied Hit· Vmront that when the t.irno comes it w ill bo 
ab)(• to mnintain n highC'!r avero.go sp cNI thnn nny 

IHO i11 ono c·uHt ing, tho st.carn ch est boing common to 
a ll, while t ho three exhaust chnmborA or·o sopnru.lo to 
tlw hottom of the bloat pipe, who1·e they combine. 
Tho cylinders nt·e fitted with pis ton valvcH 8Jin. in 
diameter, nncl tho valve geaa'-::>tephen.'ion 'R lmk 
motion- iH applied direct to ench of the eylinders. 
Tho dl'i ving wlwols are 6ft. Sin. in diarnet.or, and the 
rigid whMI hnRe iR l Mt., the total wh ool hnRCI fM th,. 

it. on thiR ot·tusion su.vo that the t.ypo Ita!:! proved so 
s uccessful that. b esid es the original pair ton more 
arc in hand and will tok<' th(l road t'arly thiH yeor. • • 

Gla1~ow aacl South-W ut era. 

Mr. R obert Whitelegg' H fine Baltic lank engine, 
whi ch wns clesorih<'d in mn· isRuNl of .Juno 1 f\th And 

• 
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November l Oth--drawings-and of which a view is 
presented in one of to-day's Supplements, was 
designed to dea l with the heavy and fast tra ffic to the 
Ayrshire coast. It has a pair of cylinders 22in. 
diameter by 26.in. stroke, which a t 85 per cent. of 

• 

T HE ENGINEER 

driving wheels is nearly up to the maximum allowed, 
namely, 20 tons. 

The Turbo-Locomotive. 

The remarkable engine constructed by the Akt ie-

5 

smoke-box, which is, in fact, an a ir -heat er. The h ot 
air enters the ash pan. The huge saddle over tho 
boiler is the coa.l hopper. The main t w·bine is not of 
the familiat· Lj t.mgstrom or radi al flow type, but, is an 
ordinary impulse reaction mg.chinC' designed for a 

GREAT CENTRAL RAILWAY- FOUR-COUPLED SUPERHEATER PASSENGER ENGINE 

I he working boilet· presstu'e of 180 lb. give a t ra<.:ti ve 
<'ffort of 26,740 lb. on 6ft. d riving wheels. The tota l 
w<:- ight of th<' E-ngine in wor·king order is 0 \ "<:'1' 99 tons, 

bolaget Ljungstt·om Angtm·bin was completed in 
the spring of 1921 , but entered int.o service upon the 
• wedish Rtat e Railways last year. A general view 

SWEDISH STATE RAILWAYS- LJUNGSTROM TURBO LOCOMOTIVE 

and the load on each of the three main axles is 18 tons. of it is gi,·en on this page. It is a full sized engine, 
The total evaporat.ive surface is 1730 square feet; weighing 126 tons in running order, and is driven by a 
superheater surface, 255 square feet ; and grate area, condensing steam turbine of 1800 horse-power, 
30 square feet. Six of these "Baltics" have been built. which is geared t o the three coupled axles under that 
On a test run with 440 tons behind the draw bar, one 
of them sustained an average speed of nearly 52 miles 
per hour between Carlisle and Kilmarnock , ''ith a 
maximum speed of 69 m.Hes per hour. I t is interest-
ing to note that the average coal consumption on test 
runs was . 166 per ton-mile, but has been reduced 
as the enginemen have gained greater experience. 

Great Ceotral. 

Mr. J. G. Robinson built during the year, at the 
Gorton ' .Yorks, a series of 4 -4- 0 superheater main 
line express passenger engines. These engines belong 
to the modified " Director " class, and are duplicate 
with the original " Director " class in many respects. 
The chief difference between the two classes consists 
in the steam distribution, the new class having inside 
steam admission, the piston valves being driven by 
link motion through the medium of rocking shafts, 
whereas in the earlier engines outside admission 
piston valves with direct link motion were employed. 

• 

maximum speed of 9200 revolutions per minute. 
Reversal is effected by dropping tho main wheel out 
of mesh with the pinion and interposing an idle 
pinion. The condenser occupies the greater part of 
the engine-room. It consists of a combin!l.tion of 
tanks holding the water of condensation , and flat­
tened copper tubes aggregat ing in area 1000 square 
metres. Three fa.ns, which can be driven at variable 
speeds, draw a ir tlU'ough the interstices between the 
t ubes, and an air ejector takes the place of an air 
pump. It is claimed for this remarkable locomotive 
that its consumption of coal per t.on-mile is only half 
that of an ordinary steam locomotive on simila r 
service. 

The Ramaay Locomotive. 

There was completed dw·ing the year a t the Scots ­
wood works of Sir vV. G. Armstrong and Co., Limited, 
the turbo-electric condensing locomotive, which is 
illustrated in one of our Supplements t o-day . This 
huge machine it weighs over 130 tons in running 
order- wa.s designed by Mr. D . M. Ramsay, and built 
for the Ramsay Condensing Locomotive Company, 
Limited, of Glasgow. Steam raised and superhea ted in 
a locomotive boiler drives an Oerlikon tw·bo-generator 
which supplies cw·rent to four three-phase motors, 
two on the forward and two on the rear portion of the 
machine. The motors drive countersh afts, which 
are coupled by rods to t he driving wheels. Each 
motor is capable of developing 27 5 horse-power. 
The condenser , which occupies the greater part of 
the rea.r engine, consists essentially of a cage composed 
of tubes through which the steam passes. This cage 
is continuously rotated on a horizontal axis in a tank 
partially filled with water. The wett ed tubes, as 
they emerge from the water, are subj ected to a strong 
current of air produced by a fan , which occupies the 

• 

The boiler, which is a duplicate of that used for tho 
2- 6-4 goods tank engine, as well as for the origina l 
" Director " class, is fitted with a Robinson super ­
heater of twenty-four elements, provided with Mr. 
Robinson's header discharge valve and steam circu­
lating device, and the smoke-box is fitted with a 
steam ash lifter. The cab is of the pattern now 
generally fitted to all Mr. R obinson's modern engines, 
is very commodious, and is provided with two sliding 
windows on each side, in addition to the usual hinged 
front windows. 

These engin es are engaged in working the express 
passenger service between Marylebone and Mnn-

NORTH STAFFORDSWRE RAILWAY- FOUR-CYLINDER TANK ENGINE 

cbester, &c., and have given great satisfaction. part of the machino which looks like the tender, but 
The cylinders are 20in. by 26in., the driving wheels is really the engine-room, the forward portion being 

6ft. 9in. in diameter , and the working pressure 180 lb. wholly occupied by the steam generator. The boile-r, 
The weight of the engine alone in working order is working at 300 lb. pressure, is of the superheater 
61 tons 3 cwt., and of tho tender 48 tons 6 cwt., ! locomotive type, but the hot gases before passing to 
making a total of 109 tons 9 cwt. The load on the the funnel traverse a rectangular box under tho 

whole of the end of the engine. The 
therefore, one of t.he evaporalivo type. 

condenser i:;;, 

North Staffordahire Railway. 

Another locomotive of the year which 
sents some features of exceptional interest 

pre-. 1s a 
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fow·-cylinder side tank ongine, designed by Mr. J. A. 
Hookham for the North taffordshire Railway. 
The fow· cylinders, each 14in. in diameter by 24in. 
stroke, are placed in a line under the smoke-box, 
and inclined at 1 in 9. The crank arrangement is 
1·ather curious. the two outside crank pins being 
pitched at 135 deg. from the inside pin on the same 
side. Tho total woight of the engine in working 
order is 56 tons 13 cwt., and the driving wheels are 
4ft. 6in. diameter. The grate area is 17! square 
feet, and the total evaporative surface about 857 
square feet. A superheater of eight een elements 
give~ an area of 195 square feot. 

question. These figures justify the assertion that the 
shipbuilding and naval armament industry has 
suffered more severely than any other branch of trade 
by reason of the post-war policy of retrenchment. 

undergoing a refit, the extensh·o nature of which iH 
indicated by the large sum, £300,315, set apart in 
the current Estimates to be spent on her. As the 
centre-line position of her hugo funnel tended to 
cause "air pockets,' ' and the superstructure was 
inconveniently placed for machines alighting on thP 
deck, it is tmderstood that she will emerge from h EW 
refit minus these obstructions and fitted with hori­
zontal ducts for t.he emission of furnace gaS<ls and 
smoke from the side, ns is the case in the Argus. 

Naval Construction in 1922. 

So far as Europe and the United States were con­
<·erned, the past year was one of almost complete 
stagnation in the sphere of naval shipbuilding. 
Only one capital ship was actually laid down, 
and no new programme of heavy constJ-uction 
was adopted. This inactivity was due in part to the 
economic embarrassments bequeathed by the war, 
and in part to the Limitation T reaty negotiated at 
Washing!on. As a direct consequence of the latter, 
four cap1tal ships of the largest dimensions, which 
would now have. been on the stocks in this country, 
were cancelled m November, 1921, and building 
operations on thirteen similar vessel<> for the United 
• 'ta.tes Navy were suspended at or about the same 
date. France, having definitely discarded the battle· 
ships she was building nt the outbreak of war, made 
a start last year with her modest programme of light 
construction, which is limited to three cruisers, 
twenty-four destroyers. and twelve submarines. 
Italy is at work on a few small craft, but her cruiser 
programme foreshadowed in 192 1 has not yet matured. 
'With the exception of Spain, none of the secondary 
Powers is paying much attention to naval develop­
ment, and to most of them the present building costs, 
even for the smallest types of craft, are prohibitive. 
Only in Japan were the shipyards busily employed 
tru·oughout the year on naval construction. There 
the effec.ts of t.he Washington Treaty, which put a 
stop to the capital ship programme, \9'ere partly 
mitigated by the Govt'rnment'a decision to press on 
with the building of ships outside the scope of the 
agreement, and that has been donfl to such purpose 
that the aggregate of fighting tonnage now under 
construction in J apan greatly exceeds the total for 
Europe and America combined. 

Great BritaiD. 

The outstanding event of the year was, of course, 
the al1ocation during the second week in December of 
tbe contracts for the two capital ships, each of 35,000 
tons, which Great Britain is empowered to build 
under the Limitation Treaty. One is to be 
built by Armstrong, vVhitworth and Co., Limited, 
at their Walker yard on the Tyne, the engines 
and boilers being manufactured by the Wallsend 
Slipway Company, Limited; and the other by 
Cammell Laird and Co., Limited, on the Mersey, the 
propelling machinery in this case being supplied by 
the builders. Preliminary work wns begun imme­
diately after the contracts had been awarded, and 
the keel of thG Cammell Laird ship was laid at 
Birkenhead on December 29th. Further particulars 
of the contracts and their effect on the general 
industrial situation have been given in our 
columns so recently that they need not be re­
peated here. Exactly nine years have elapsed 
since the last battleships were begun for the 
British Navy, work on the Royal Sovereign and the 
Royal Oak having commenced in J anuary, 1914. 
The H ood, a battle cruiser, was laid down in Septem­
ber, 1916. so that no new capital ship has been put 
in hand for this country for well over six years. From 
the Armistice o_f November, 1918, to the present date, 
only two new keels have been laid for the naval 
service--a submarine and a mine-laying cruiser . 
What this a.Jmost complete cessation of naval orde.t.s 
ha-s meant to the shipbuilding and a llied industries 
<·a.n best be appreoiated by recalling the volume of 
work which they enjoyed during the four years pre­
c·eding the war , from 1911 to 1914 inclusive. Within 
that period the following vessels were laid down :-

The completion of ships bt'gun under the war pro­
gramme has continued to give a limited amount of 
work to the Royal Dockyards. According to an 
Admiralty statement in Parliament on December 5th, 
the following vessels were then under construction :-

Light cruisers . . . . 4 
Cruiser minelayer .. ) 

Flotilla leadors .. . . 2 
Destroyers . . . . 4 
SubmaJ:ines . . . . . . 8 
Coo.st.al motor boats . . . . 3 

Excepting the cruiser minelayer, one submarine, 
and the three C.M.B.'s, all the above-named vessels 
were begun during the war. The four light cruisers 
are: the Frobisher, 9750 tons, laid down at Devonport 
in August, 1916, and launched in March, 1920 ; t he 
Effi.ngham, a sister ship, commenced at Portsmouth in 
April, 1917, and launched in J une, 1921 ; the Enter­
prise, 7600 tons, begun at Clydebank in June, 1918, 
and launched in December of the following year ; 
and the Emerald, a sister ship, laid down by Arm­
strongs in September, 1918, and launched in May, 
1920. As we have previously described these ships, 
it is only necessary to say that the first two belong 
to the well-known " Raleigh" class-the na.meship 
of which wa-s wrecked off Labrador last August-­
which combines high speed, great cruising endurance, 
and heavy armament; while the second pair were 
specially designed for fa,-.t steaming and are expected 
to attain 33 knots in light condition. The flotilla 
leaders are the Keppel and Broke formerly Rooke­
sister boats begun just before the Armistice by 
Thornycrofts, and subsequently towed to Portsmouth 
for completion. Their leacling particulars are : 
length, 329ft. : beam, 32ft. ; draught, 14fft. ; dis­
placement, 1760 tons ; speed, 36 knots at 40,000 shaft 
horse-power ; armament, five 4 . 7in. guns, one 3in. 
anti-aircraft, six torpedo tubes. Of the eight sub­
marines, one is the K 26, a steam-driven boat of 
1880 tons, with a designed surface speed of 24 knots; 
and six belong to the " L " class, 890 tons, 17 . 5 
knots. The eighth boat is X 1, laid down at Chatham 
on November 1st, 1921. Her details have not yet 
been published, but she is understood to be of large 
dimensions and to embody novel features suggested 
by war experience. The building operations are 
being conducted with great secrecy. 

The keel plate of the cruiser minelayer, to be 
named Adventure, was laid at Devonport on 
November 29th. She represents a type new to 
the British Navy, but her functions are sufficiently 
indicated by the description. During the war 
Ge1 many built two small cruisers, Brummer and 
Brem.se, of very high speed, for the special work 
of laying mines. The ship building at Devonport 
appears to be COU$iderably larger than these. 
Her dimensions are unofficially stated to be : 
-Length , 600ft.; beam, 58ft.; displacement, 7000 
tons ; the ratio of breadth to length indicating that 
a high speed is aimed at. According to a. Press report 
published last month, the design, which is the work 
of Sir E. H. Tennyson d 'Eyncourt, " marks a new 
departure, so that she may be regarded as an experi · 
mental ship; and although the character of her 
armament is at present confidential, it is believed that 
she will be heavily armed for a. vessel of this class." 
As the Navy E stimates for the current fiscal year 
provide for only £294,990 to be spent upon her, it 
looks as if slow progress is to be made with the build­
ing of the ship , in the earlier stages at least. 

The prese'nt year is expected to witness the com­
pletion of the aircraft carrier Hermes, the first ship to 
be specially designed for the duty designated. Begun 
by Armstrongs in J anuary, 1918, she was launched in 
September, 1919, and then towed to Devonport for 
completion. Her length is 594!ft. over all ; beam, 
70ft. ; draught, 1 8~ft. ; displacement, 10,950 tons. 
She has geared turbines of 40.000 shaft horse-power 
for a. speed of 25 knots. The armament includes 
seven 6in. guns and four 4in. anti-aircraft. The 
boiler uptakes are led into a single large elliptical 
funnel which, together with a light superstructure 
and a tripod foremast, is placed on the extreme 
starboard side, thus leaving a. large area of deck space 
clear for machines to take off and alight. The ship 
has light armour over vital parts, and it is protected 
against underwater attack by bulges. Another a ir-

4 battleships, "King Georgo V." class, each craft carrier, the Eagle, which alt.hough nominally 
23,000 tons . . . . . . . . . . . . = 92,000 tons completed in 1920 has since undergone a. refit in-

4 battleships, ·• Iron Duke" elMS, each volving partial reconstruction, is a.lso expected to 
26,000 tons . . . . . . . . . . . . = 100,000 .. h . h L d 

5~battleships, "Queen Elizabeth" cla$S, each OJSt t e pennant this year. ai down a.s a. battle-
27,600 tons . . . . . . . . . . . . = 137,600 .. ship for the Chilean Government, but taken over by 

5_ battleships, ·• Royal Sovereign " ci~W, each the Admiralty and converted into an aircraft carrier, 
26,750 tons · · · · · · · · · · · · = 128•750 " th E 1 . 661ft 1 104ft . b d di I . 1 battle-cruiser, "Queen l\Iary," 26,500 tonJ 1 _ e ag e lS . ong, . 1n eam, an sp aces 

1 battle-cruiser, " Ti~or," 28,500 tons f - 66•000 " 22,790 tons. She burns coal and oil, and has a. 
6 light cruisers, " Town" class, each 5400 designed speed of 24 knots. Originally equipped 

16 lig~~ruisers, .. Arethuaa., dJ~ss: ~ach · 3500 
32•400 " with one funnel, she now has two, and these, with the 

tons . . . . . . . . . . . . = 66,000 ,. upperworks and tripod mast, are disposed on the 
76 destroyers, each averaging 800 tons . . = 60,000 , starboard side, as in the H ermes. The hull has 
30 submarines, each averaging 660 tons . . = 19,600 , armour and bulge protection. Armament: nine 6in. 

-147 vessels Aggregat.e displacement 681, 160 tons guns, six 4in. anti-a.ircraft. The number of aero· 
planes she will carry when in service has not been 

In addition to the above, many auxiliary ships disclosed. A third vessel of the same generic type, 
were built for the Aclmiralty, and a considerable the Furious-designed initially as a fast cruiser to 
number of foreign naval contracts-including fom 1 mount two 18in. guns and afterwa.rda converted into 
battleships- were booked during the four years in a. carrier- has been at Devonport since last June, 

United Statu. 

In accordance with the provisions of the Limitation 
Treaty, work was suspended early last year on the 
seven battleships and six battle cruisers which are 
surplus t o the tonnage ratio accorded to the United 
States, and the only capital ships now completing are 
the Colorado and West Virginia.. These belong to the 
" Maryland " class, the nameship of which entered 
service in the autumn of 1921. On October lst, 1922, 
the latest date for which official figures are available, 
the Colorado was 93 . 8 and the West Virginia 84. 1 
per cent. complete. The money voted for their com­
pletion is so limited that they have made very slow 
progress, and neither ship is sufficient ly advanced as 
yet t o be ready for her trials. The probable dates of 
completion are noted as July and September, 1923, 
respectively. The ships havo been fully described in 
previous issues of this journal. Displacing 32,600 
tons, and equipped with the system of turbo-electric 
drive, which has been adopted for all recent capital 
ships of the United States Navy, they incorporate 
many structural and military featw·es based upon 
war data. Their armour and sub-surface protection 
is particularly strong. When commissioned they 
will form, with the Maryland, a squadron of post­
Jutland battleships unequa.Ued as a tactical unit, 
though the Japanese ships Nagato and Mutsu are, 
perhaps, rather more powerful individually. The 
light cruiser programme, voted in 1916 but not 
actually put in hand till 1918-20, has been greatly 
delayed by shortage of funds. Early last year work 
came to a standstiJl on several of the t.en vessel.::, 
and so far as is known very little has been done 
upon them during the past t\velve months. The 
Omaha, which was launched in October, 1920, and 
in January last wa-s so well advanced t.hat her trial::s 
were anticipated for the summer, is still unfinished. 
A few months of active work would suffice to make 
ready for sea the Milwaukee, Cincinnati, Detroit, 
Richmond, a,nd Concord, but at the present rate of 
progress it is impossible to say when they will be in 
service. • At the close of the year there remained on 
the stocks the Raleigh, Trenton, Marblehea.d, and 
Memphis. The first, laid down at Fore River in 
August, 1920, was 61. 9 per cent. complet.e in J uly 
last ; the second, building at P hiladelphia since 
August, 1920, was 62 per cent. complete ; the 
Ma.rblehead, also begun at Philadelphia at the same 
time, was 36 per cent.; and the Memphis, which has 
been in hand at the Rame yard since October, 1920, 
only 28 per cent. complete. The Detroit was 
launched on June 29th last. All ten ships are built 
to a. standard design of 7500 tons, and have geared 
ttu-bines of 90,000 shaft horse-power for a. speed of 
33.7 knots. If this velocity is attained they will be the 
swiftest cruisers in the world. The design, it will be 
recalled, was modified late in 1920, the armamont 
being increased from eight 6in. guns to twelve, this 
involving an increase in displacement and a cones­
ponding reduction in speed. They will be the first 
American ships of war to be fitted with a. tripod 
foremast. 

Three destroyers, the Trever, Perry, and Decatur, 
were delivered last year, leaving no further vessels of 
this type under construction. The boats named are 
" flush deckers " of 1215 tons and 35 knots, and were 
built at the Mare I sland Navy Yard. On July 1st, 
1922, there were forty submarines still under con­
struction, but about twelve of these have since been 
delivered. Thirty-seven are of the "S " class, 
displacing from 800 to 990 tons, with a. surface speed 
of 15 knots. They are regarded as the most successful 
type of submarine which has been built in the United 
States so far. The majority of the class have the 
following dimeru.ions: lengt h, 231ft. ; beam, 21ft. ; 
draught, 12!ft. ; displacement, 854 tons on surface, 
1052 tons submerged. Two sets of 600 brake horse­
power Diesel engines are fitted, and the fuel supply is 
sufficient for a run of 5000 miles at 11 knots speed. 
They are armed with four 21in. bow tubes- five in a 
few boats- and one 3in. or 4in. gun. A special 
feature of this class is the heavy construction and 
careful subdivision, intended to minimise the effect 
of depth·charge attack. The remaining three boats, 
V 1 to V 3, are " fleet submarines," or submersible 
cruisers, 335ft. long and displacing 2025 t ons in 
surface trim. They are understood to be fitted wit.h 
two sets of 2400 brake horse-power engines for a speed 
of 21 knots. Armament: four bow a,nd two stern tubes, 
and one 5in. 51-calibre gun. Their cruising radius is 
estimated at 12,000 miles. Work has been resumad 
on the former battle cruisers, Lexington and Sara.toga. 

,. According to latest figures, the completion dat~a of the ten 
light cntisers are aa follow<.: Oma.ha, January, 192 . ; 1\iilwaukee, 
March, 192 1 : Cin<'innati, July, 1923 : Raleigb, "Indefinite" ; 
l etroit, February, 1923; hicbmond, February, 192 1; Concord, 
May, 1923; Trenton, "Indefinite " : Marblehead, " Indefinit~ "; 
Memphis, " I ndefinite." 
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"hich are in pre<:e~ of conversion to aircraft CfllTiers, 
displacing 33,000 t.on~:~ each. '!'he machinery, which 
will remain um·ho.nged, will develop 180,000 hor~­
power t lu·ough Hixteen boilers and Ge~eral El~tnc 
ttu-biues with oleclt·ic drive. Authentw detatls of 
their armament and capacity for aeroplanes are not, 
) et, available. Tlwy will bo rigged with one large 
funnel placed on t ho C'xtremo starboard side, a cage 
mns t , and a light supon;tructw·e. Other ~ess~ls 
btLilcling, and all Jllucl• delayed, are : the repau· s~p 
1\ledusa 10 000 toml ; the destroyer tenders Dobbm 
and \Vhltn~y, ouch 10,600 tons ; and the submarine 
tonder H olland , 10,600 ton~:~. As (;ongress does not 
nppeat· to havo lltado any fw·t,her al?propria~ions. f~ t· 
~:~peed.ing up the completion o£ unfim~:~hed slups, tt. 11:1 
expected that, wol'l< on the~:~e voxsola will continue at, 
t.he :same leisurely paco dw·ing the present yea.l'. 
A new progn.mune i11ducling sixteen cruiser:; each 
of 10,000 t.ons- which it, was propotwd Lo introduce 
last mont!l , is IU1dcrsLoud Lo htt.vo 1Joe•1 deferred for 
l"inancia.l reasons. 

Japao, 

'l'l•o Wal-lhingt.ou 'l'roaty hu\'ing put. a ~:~LU}~ to all 
ctt.pilul ship <:OilSI.t·uct.iou in Japan, t,he slnpyards 
thero ha.vo beon compensated by large orders for 
crui:;er , de&tl·oyc•·, .;ubmarine, and au.xiuary tounage. 
This ha::~ boon nmdo possible, not. by incr·ensing the 
uumbor of the~:~o ves~eld projected before the Treat,y 
came iuto fun·o- the original programme has, in fact, 
been cw·tailed - but, by iJw,·easing their c.liruen.l>ioru; 
and antedating by o n.., ~ c.>ar the period in which the 
programme i:; to bo complet d. Two light cruisct·:; 
were lawwllcd ltlsL your : t,he Y w·a, n.t, Sasebo, on 
l•'ebl'llary J Gtl1, uml th(l Kinu, ut, K obe, on April 29th. 
They are IIIOliificd vcr~iOilS of tho. " Kwna " clus~, 
displa~;iug about, 5600 tuns and de:Hgned for a b'Peutl 
of 3:3 knots. The uJ·muJrwnt, consists of seven 5. 5in . 
gutlS. Tho foliO'\ ing light <·nti:;or:; are on the ::;tock.'i 
or about Lo be laid down : Ayase, Otonaso, Mina~:;o, 
Abukumt\.. believed to be t~istet· ship:; of the Yw·a; 
Ll1e Yubtui, Kako, Naka, ::>ondui , Jintsu. Kinugasa, 
a ud !<'lU'utol'i- of 7000 to 7500 Lons : and four ships 
uot yet named, of 10,000 t.en~:~, to be armed with Sin. 
guns. All J apanose ligh t cruisors completed. recent~y 
Juwe proved very fnl>t, most. of t hem e~ceeding. thell' 
designed :;peed of 33 knot~:~, and behavmg adm11·a?ly 
at sea. Twel vo ot· more destroyers a1·o completmg 
afloat, nud a fm·ther t wenty-fow·, with an average 
displacement of 1500 tons, uro to be begun at an ea.dy 
date. The presont position with regard to sub­
uuwines is W1C(l)'tnin. lt ix believed, however, that 
oighteon or t\\Cnty boats are in ,·a rious s tages of 
cons truction, and that, t.wonty-folu· more are soon to 
b laid down. Among tho boats launched last year 
wa:; No. 62, on Apt·iJ 1 :Jth, "ith a surface displacement, 
of 1500 tons. The former bat,t,le crui::;ertl Amagi and 
Akagi, re-de~:~igaed us a ircraft carriers of 33 .• 000 toru;, 
are buildu1g at, Yoko10uktt tl-nd Kw·o re~pecttvely, and 
both aro oxpcctod Lo tuko t,ho wator t,lus year. 

Fraace. 

A sLurt, wus made las t ya~:~.•· on t,he new wwal p1·o · 
grammo, and the following ve:;.':le ls are uow, or :;hortly 
will be, under coru;truction :-

Three light. cl'llisers: DugLLay-'l'rouiu, La.motte­
Piquet, Primaguct; displacement, 8000 tons ; geared 
t,w·bines and eight, oil-fired boilers, 98,000 ~;haft hor:;e­
power = 34 knot10; radi~ of .uction , ~875 miles at 
15 knots. Armament : e1ght 6tn. guns m fow· Lurrets 
on the centre-line, t,wo forwa.t·d and two aft ; four 
3in. anti-aircraft guru;, aud twelve 22in. torpedo tube10. 
The Duguay-Trouin and Primaguet are building at 
Brest and tho Lamotte-Piquet, at Lorient. 

Six' fiotilla lea<lor~J: Jaguar, Panthere, Leopard, 
L ) ux, Chacal, Tigrc. Displacement, 2500 . tons ; 
48,000 shaft hon;e-pO\\ C l' = 35. 5 knots ; radtus ?f 
action 2600 mile::~ at 18 knots. Armament: SIX 

5 . 1in.' guns, t,win-mounLed ; two :3i~. ~nti -aircr~ft 
guns, and six 22in. t.orpeclo tubes. 'lheu· large ~:~tze 
and p owerful nnnument, bring these vessels very near 
the light cruise•· typo. . 

Twelve de~:~t•·oyer~ : BoutTasque, Ct'yclone, i\lJstral, 
Orage, Ouragan, 'icque, Sirocco, 'l'omp~te, Tramon­
tane Tighbe, Typhon, Tornado. D1splacement : 
1400, tons · 30,000 shaft hort;e-power = 32.5 knot:;. 
Armament': fout· 5. lin. guns, two 3in .. anti-a.ir01·aft, 
and four 22in. t.o11Jedo tubes. 

Six first-class submarines : Hequiu, Morse, Narval, 
Dauphin., Marsouin, l::ioufflelU'. Displacement : 1100 
toru; ·two 1400 brake hort;e-power engines = 16 knots. 

Si~ submarines " de moyenne patrouille " : Sirene, 
Ariane, Circa, Calypso, Na.iade, Ondine. Displace­
ment : 600 tons, 14 knots. 

The former battleship Beam is undergoing recon­
struction as an aircraft carrier. No naval vessels 
were launched la~t, year. 

Italy. 

The new Italian Government is reported to have 
proposed the construction. of two cr~sers, fow· 
destroyer~, and four submannes, at an est1mated cost 
of 200,000,000 lire. According to Press reports, one 
cruiser is to be built at the Orlando yard, Leghoru, 
and the other at the Cantiere San Rocco, Trieste. 
Naval work tlw·ing tho past year was limited 
to the completion of tho Llu·e~ " scouts," or 
destroyers, Leone, Pantera., and T1gre, 2200 tons 

'l'HE ENGINEEH 

. ll d " C 1 " autl 34 knots ; SlX sma er c~:~troyers , enera e 
class, of 8 13 tons and :33 knotx; aud o. few small 
gunboats of 230 toru;. The project of recon­
ditioning the battleship Leonardo da Vinci, which 
was sunk by an. explosion and afterwards ~:~alved, 
has beon given up. 

Mioor Naviea. 

Tl•t•ro is li t,t le of i u t.ereat to report, iu couneclion 
\\ i th tho anutllo•· mwies. On Auglll!t 1st there was 
law1<:he<i at, H ot·Len Ar~Senal Lhe first submarine boat 
to be entirely built, aud eugined in Norway. • 'he is 
of 420 t.ons anrl 14. 5 lmots speed. Another boat, 
silllilar in t,ype, is on t,ho stocks. Germany is build~ng 
at. Wilhelm.'lhaven n. light, crui ser of 5600 tons, wh1ch 
will probably be launched. tl1js year. Holland is; 
comple ting the t,wo cruibers, • 'umatr·a and Jav~, of 
7050 tons ltml 30 knots, and tiU'ee small submanne:..;. 
:-)pain is building Lwo 4725-Lon crusiers of 29 knots 
:;peed.; three glW.bouL::I of 133G Lons ; and five ~:~ub­
marines or 610 tons. 

Electrical Engineering in 1922. 
No. I. 

Bv.t:.RY your it. becomes tnor·e djff:i~ult to d~) justic?, 
within a few culumm~, to }Jrogre:·s m elecLI'lcal engt­
neerutg, and it Jl'\\ll)t sufli(·e to deal mainly with the 
work that ha'l b(;}On undertaken iu the factories of the 
largo electrical fimu;. lL is known, of cotu·se, Lhat 
whilo a. :; t,uLo of general depression pt·evailed duriug 
the pot·iod uudet· review, business in the electrical 
iudu~t,ry wus, rela.t,ively ~peaking, good. AlL!10uglt 
tho olectric~:~.l faotol'les did not. work at, Lheu· full 
capacitie::~ they had vJenty t.o keop theru goiug. 
Turbo·genemtors, large n1ot,or~, conv~rters, switch ­
boards, &c., were t,w·ucd out lll con~:Idera.blo q uan · 
titiel> and thoro was a. fttir amount of export trade. 
The Bdtiah 'l'hon.u~ou ·H ouston (Jompa.ny reports, {ol' 
example, that unporta!1t cou.tracts were secured in all 
parts of t,he world, 1ncluding orders. for th~ wb­
statiou equipmeuts of the l::iouth Afrwan ra1lwa.y~:~. 
Thet·e was great acti~ty in. the '~iwless field, and 
<>.specially in conneot10n wt.th w1rel~s telephony, 
which has created more public enthusta.sm than auy 
other branch of olectl'ica.l science. The thermionic 
valve ha~ led t.o extraorwna•·y developments 'vhlch 
no one would have dreamt of a few years back. 

In tho domestic field there was also progre 'l>. l\Ir. 
J. W. :Bcauohamp, of the British Electrical Develop­
ment As>~ociation, informs us that in ono dist.rict 
whet·e a forwa.nl campaig11 was launcLed only nine 
month~:~ ago, over ono hundred cooking ranges have 
beon installed, und every wer has given unqualified 
t~t,in1oHy to the satisfa.ct.ion ho has obt,ained. 
E x pm·ience gained in certain P.arts of t~1e cotmtry 
has shown that ~:~upply underta~mgs c~u , 1f t,~ey try, 
pu t. f(trwa.rd :;ound com.tt;lel'CJa~ tartfis, . hire ~ut 
appaxatw;, nud. conduct, thell' ~usmess on hues which 
cause the stat10n OLltput t,o mcrease by leaps a.nd 
bounds. What souu~ have done others can do, and 
the difference in t,ho electrical facili ti1•:; offet·cd iu 
va.L·iolll! part~:; is uo doubt attributable iu a very la.1·ge 
measure t.o differences in managemeut;. R ecords of 
the Electrical Development Association show that 
onl y about. 10 per cent .. o.f the houses in this country 
aro connected to oloctt'ICJty supply systems as com­
pa•·od with s t>me 30 per cent. in the 1J_nit.ed :-)ta~es, 
whilst. t.he pcrcen Luge of conl>~ers. wlu.ch a1·e usmg 
electricity for uuything. beyond hght.m~ l l:) very m.uch 
smaller. The po~:~it.ion ts, however, rap1dly changmg, 
and there two now, we are t,old, not less than a score of 
tti~:~tricts in which t,he rates for domestic electricity 
supvly are competitive with ~ho c~targes for gas a~1d 
coal \\ hil:;t, t,he mo:;t, oxpoJu;tve p1eces of the eqwp­
mcn't can be obtained on hire. In the near futm·e 
inter&~ting developments are expect~~ to. materialise 
in connection with t,he we of electrtctty m fiats and 
hotels. Plans havo been laid in ~:~ome distriots for 
supplying electrical energy at strictly competitive 
prices t,o cl well er:: .in ~arg? blocks of flats, an.d t~e 
cable work and dLStr1hut10n arrangements, "e a1 e 
t,old, will constitute a. ratlical departure from orthodox 
prantice. 

Coming now to some of the electrical. matters that 
were dealt with in Tt:u: ENGINEER clurmg 1922, the 
Gennevilliers e~ectl'ic power station, which is illu.CJ­
trated in a. Supplement published with this issue, 
i~:~ certainly one of the mo:;t important power 
s tations that has been set to work during recent 
t imes. Another great French station is a.t Comines 
and is also illustrated in the Supplement, and 
will be described in an early issue. The initial 
capacity of this station, which has been erected by 
La. Societe l'Energie Electrique du Nord du la. France, 
will be 50,000 kilowatts, but at a. later date the capa­
city will be dou?led. <?ne of t~e largest and most 
interest,ing Enghsh sta.ttons which was under con­
struction during the year wa.s the. new ~eche~s 
station of tlte Birmingham CorporatiOn, wluch wtll 
have a.n ultimate car,acity of 1 05,00~ kilowatts. I~ a 
series of articles on ' Developments m P ower Stat10n 
Design," which appeared in THE ~No.TNEER duri~g part 
of the period under review, de~cnpt10ns were gtve~ of 
various modern schemes which have been deVlsed 
to promote economy and impr?ve the gen~ral opera­
tion of po,ver plants . Extenswns to a fa1r nwnber 
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of stat,iow~ were described at, different times during 
the vear, t.he w oat receut being at Hastings, Wal~all 
aud.Leices ter. ln the latter case a new power sta.t1ou 
was constructed by the Englil;h Electric Company, 
which has ali;o obtained an order from the ~~·estou 
{;ot·poratiou for the et-ection of a . 20,000-k.ilowa.t~ 
s tation at Penwortham. Another unportant ordet 
secured by this company tlw·ing t,he year ~as for t~o 
6000-kilowatt generating uni~ for the I ndian E lectn c 
::iupply (;ompany, Cawnpore. 
~ t·eganls meetings, the year .wa:; one. of excep· 

1 ional acti v it,y. The comme~ora.twn. meetwgt; of t~10 
I wtit,ution of Electrical Engmeers will, we feel s w o, 
long be remembered by those who attended them. 
Si milady, t,he swrunet· llleeting in cotland proved t\o 
groat, :;uccess. With t ho papers that were 1·ead and 
discus~:~ed dw·ing the ycat· we scarce!~ ~eed d~al, b~t, 
it is worth l'Ocalling that Mr. Frank Ctll e pres1dent1al 
address, delivered befo1·e the I nstitution in Novemb~r, 
deal t with an important. s ubject, namely, the WlSatl~­
factory condition of long-distance ~elephony m 
Europe, and contained valuable suggest10.ns com·e~·n­
iug the steps that, should be ~aken t? pro~tde a. ~:>er~ce 
compat·ablo wit,h that wh1ch ex1sts m ~oenca. 
Whilst, refetTing to telephony, the opport.uwty ma:y 
be taken of mentioning that the Fleetwood autornatw 
telephone exchange, which is ill~tra.ted in a Supple­
meat., was put into service dur':llg the ~ear by the 
Poet Office. This exchange, whtch was ~tall~d by 
the Helay AuLomt\otic Telephone ~mpan.Y, JS d~1gned 
for an ultimate capacity of 920 lmes, wtth forty out­
going und incoming jwwtio~ Lo a.n~ fro10 Blaekpoo~ 
nncl other c;xchauge.'l, and tL occupte.'i a total floo1 
spaco of 875 ~:~quare foot,. 

Turbo Geoerator Sett. 

Z.A Lul'biuo wltil'lt is ruak~ug good prugros10 iu I:IL.utioub 
iu which vory lat·go unttl:l are tumecesl>al'Y l !l .Lho 
Lj ungst,rom t,w·bino, made by tJte Brush El~ct,ncal 
Engiuooriug (Jompany: Dun_ng 1922 50?0-kilowat,t, 
wlit:; wore inl:ltalled 111 statJOll!:l belongmg t,o Lha 
Luton Uo•·poration, tl.10 Midland ~Joctrio Corpor~:~.Lion, 
the North MeLI'opohta.n Electnc Power Company, 
the ::;t,. Pancras J3ol'ough <.:ouncil, t he Stockport 
Corpot·ation, the Wallasey <.:orporatiou, and the 
\Yal.saU <Jorporation. A s.et, o~ t his outpu t was a.h;o 
put to work in the F orgusho rrulls of J . and P. Coats, 
of Paisley. 'fwo 7000-kilowa.tt and t~uee 5000-
kiJowatt tmi Ll> ar·o al~:~o Wlder constructiOn at tho 
pt·o~:~ent tuuo. Ono lhow;an~-k:llowat.t capacity w1iLs 
were suppljed to a paper mill m I ndia, to the Malta 
Covommenl to tho Federated 1\1alay ::ita.tes, and t.o 
a. portland ~omont, factory a~ Moza~bique. ':fhr~o 
1000-kilowatt, sol :; are also bemg put mto sorv1co m 
<.:hina.. ln tho ca~:~e of the Mozambique co!lt.ract, tho 
Brush Comvany ~:~ upplied tho complete eqwpment, fur 
tho electrificat,iou of the f a.ctory. 

Between J9uua1·y a1td December of 1922 Uw t,ot,tt.l 
output, of s toam t,urbines coupled to Parsons'. al~r­
na.tors awotutLO(L t,u 140,950 kilowatts. The prmo1pal 
sets included in the above total are an 18,750-kilowa.tt 
25-cycle tw·bo-alt.ernatol' ~et w~tlt s~face co~~ensing 
plant fo1· the Treforest, Electncal (;o~umets Corn­
pauy, Limited, \Vale:;, autl a 20,000-ktlC?watt, ~ ~00· 
revolution maclli no for Ll10 ::ihanghat Mwuu1pa.l 
Council. Tho stator of the altomator belonging to 
the latter set wa.'i ~hippod complete with its windiugs, 
and i:; thought t,o be tho largest s t,ator that, has c:vor 
been shipped in U1at, condiLion. Ce~rod t,w·bmos 
with an agg•·cgalo capacit,y of l 6,600 ktlow.a.tts "ero 
supplied in addition to lho plant, menttoned .for 
use with :;lo" -10pccd gonorator:; or for mochtt:mcal 
mill drives. AJtcrno.lor air <'Ooler~ for plant wtt.h u 
total capacity of 83,000 ki lowatt,:; wore also com­
pleted dw·ing the yea1·. 

Impo1·tant order~:~ were rocci vcd for t,w·bo-allt•L·· 
naton> by the 1\lot,ropolitau-Vickers ~lectri~l <Jom­
pany, Limited. Among the . mo~:>t mterest~g sot.s 
were tlu-oo 10,000-kilowatt, un1ts for t~le new Salford 
super -power station and t.wo 10,000-kilowa.tt set:; for 
the ::>t.epney Borough Council, t he sp~ed of each of 
Lhese sets being 3000 revolutions per mmute. Another 
machine designed for tho same ~:~peed a.~d rate~ ~t, 
22 600 kilovolt-amp&res i~:~ under constructiOn, and tt 1s 
cl~imed to bo the largest machine that has boon 
built for a :;peed of 3000 1·evolutions per minute in 
this country. The company's closed circ~t ventilating 
system made 1n.aterial progress. Eqwpments were 
built for fifty t,w·bo-alternators wit? a. to~al 
capacity of 4 10,000 kilowatts antl ra.ngrng m stze 
from 1000 to 25,000 kilowatt~:~. 

The Brit,ish Thomson-Houston Company reports 
that dw·ing the year the order:; received for turbo­
alternators showed a very la.t·ge increase in comparison 
with the orde1·s for the preceding year. Orders were 
obtained from corporations, supply companies, col­
lieries, and many industrial undertaking~:~. A 
10,000 . kilowatt, 3000 . revolution tw·bo · alternatot· 
which the British Thomson-Houston (;ompany sup­
plied to the Halifax Corporation is sa.i~ to have given 
extremely satisfactory results at the tune of the test, 
the steam conswnptions being considerably below 
those guru·anteed. Two 22,000 kilovo.lt-ampere ~ts 
were a lso installed in the Nechells statiOn of the Bll'· 
roingham Corporation, these machines being designed 
for a steam prcs:;m·e of 325 lb. per square inch and 
a total temperat,w·o of 700 deg. Fah. Many orders 
were received by the British Thomson-Houston C~m­
pany fot· extraction tw·bines for combined bea.tm.g 
and power, and house service turbines for ~ntra.l 
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stations. Several turbine-driven gas exhausters and 
compressors were a lso built. Two alternators built 
by the same firm are 40-pole, ! 50-revolution machines, 
which are driven by uniflow engines in the works of 
Comta.uld.s Limited. A number of smaller alter­
nators were supplied to various industrial concerns. 
At the Witton works of the General Electric Company 
a 22,500 kilovolt-ampere tw·bo-alternator set was 
built for the Birmingham Corporation, a 16,000 
kilovolt-ampero set for Sydney, and many other 
tw·bine-driven machines for British municipalities 
a.ud industrial concerns. 

Electric Power. 

Because of the low power factor troubles t hat, are 
frequently experienced in consequence of the employ­
ment of ordinary induction motors on an extensive 
scale, it became necessary to introduce motors which 
do not ch·aw a wattless current from the mains. The 
increasing demand for Crompton self-starting and 
self-synchronising or " auto-synchronous " motors is, 
we are told, being maintained, and an order for two 
of the largest machines of this type that have been 
constructed either in this country or abroad was 
secured dming the year. Foreign firms also ten­
dered for the contract, but the order is said to have 
come to this country on account of the better per­
formance guaranteed. The British Thomson-Houston 
Company also reports good business in connection 
with synclu:onous induction motors. Crompton and 
Co. state that orders for extensions t o existing plants, 
and also orders for new installations, indicate that 
manufacturers are recognising the necessity of electric 
driving in order to reduce manufactw·ing costs to a 
minimum. Among the company's p rincipal cus­
tomers abroad were the Hooghley Docks and the 
Malacca public sup ply. The company has in hand 
at the present time a large number of power plants 
for the new automatic telephone exchanges which are 
being constructed by the General Post Office and by 
telephone authOJ·ities abroad. Crompt,on and Co., 
Limited, also secured the order for the electrical 
equipment of the 32-ton coating crane which was 
recently ordered by the Clyde Navigation, this being 
the second repeat order for equipments for a similar 
size of crane at wor k on the Clyde. 

The period of depression t hrough which the steel 
industry has been passing greatly retarded the pro­
gress of the electric cl.I·ive, but electric rolling mill 
wor k was not by any means brought to a. standstill. 
During the period under review the English Electric 
Company set a 12,000 horse-power reversing mill 
motor to work for driving a 36in. cogging and t in bar 
finjshing mill in Ca.mpionnet's works in the Saone and 
Loire dist1·i ct, the motor being supplied from a fl y­
wheel equaliser set. A similar machine rated at 
12,000 horse-power and designed for driving a 30in. 
plate mill was set to work at the works of David 
Golville and Sons, Limited. This equipment is of 
particular interest, for the mill is of the continuous 
running three-high type, whilst the drive is on the 
same lines as that employed for a 1·oversing mill. A 
x·eversing mill order was also placed with the company 
during the year. The motor in t his case is a single­
armature machine which is capable of dealing with a 
peak load of 8600 horse-power, and is for the finishing 
stand of the ra.il mill at Guest, Keen and Nettlefold's 
Dowlais works. The prevailing depression also had 
a retarding effect upon t,he supply of equipments for 
the smaller continuous running mills, but a number of 
motors wero put down for this class of work. Electric 
driving was, for example, a.pplied by the English 
Electric Company to a n Sin. and 9in. merchant mill 
at the works of Monks, Hall a nd Co. The demand for 
specially heavy mill motors for li ve rolls and s i mila1· 
work was found by the above company to be fairly 
good, and the Consett Company placed an order for 
about forty machines for driving heavy duty cranes, 
coke-oven plant, &c. The electrical equipment of tho 
new 12in. merchant and l Oin. strip mills at tho 
Templeborough Works of the United !:;trip and Bar 
Mills, Limited, carried out by the Briti~h Thomson­
H ouston 1Company, was one o£ t,hc most import,ant 
electrical installations def cr i bed in T a E E NGINEER 
dw·ing the year, and a. view of the finishit,g mill 
motor, contactor panels a nd 1·egulating machine is 
shown in ow· 'upplement. 

Electric (Traction Equipmente. 

·while railway electrification in this country is 
practically at a standstill, the electrical manufacturers 
have not been completely without tl'action orders. 
The English Electric Company completed dw·ing 1922 
the passenger and goods locomotives oedered by t he 
New Zealand Government for tho Arthw·'s Pass 
section of the Midland Railway. These engines, which 
·were built in the Dick, K err works, ~:~>t·e designed for a 
line pressw·e of 1500 volt~. and are equipped with 
fow· 170 horse-power motors. I n conjunction with 
its associate, the ConstJ'uctions Electriques de France, 
considerable progress was mado by tho English E lectric 
Company with the contract for the electrification of 
the Chemins de Fer du Midi, ·and the first passenger 
and goods locomotives made at the Dick, Kerr work::;, 
Preston, are a lrea,dy in service. The company also 
obtained a contract from the J apa.nese Govern.ment, 
railways fo1· the whole of the thirty-fow· passenger 
and goods locomot,i ves req u.ired for carTying out 
the Japanese Government's electrification programme 
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up to the end of 1923. Contracts a re a lso in hand for 
the motor coach equipments for the Chemins de Fer 
du Midi, for the Noord Zuid Holland.sche Tramweg 
Company (Holland) for the Cataluna railway, Spain, 
and for the Nagoya, Ome, Keisei , K eihan, and other 
J apanese railways. The Brush Electrical Engineer­
ing Company has <lone a fair amount in the way of 
building rolling stock, one of its contracts being for 
seventy-five top-covered bogie tramcars for· the 
London County Council. 

!:;ome impot·tant traction contt·acts were secured by 
the Metropolitan-Vickers Electrical Company. The 
company completed a number of locomotives for· use 
in this country, and some heavy multiple-unit trains 
wore also put into service in !:;outh America. Im­
port,ant orders for electric tramway equipments were 
secw·od and new a nd improved traction apparatus was 
also designed. One of the most interesting equip· 
ments which the company completed was for the 1800 
horse-power high-speed 1500-volt main line passenger 
engine for the North-Eastern Railway. A view of this 
locomotive is given in one of ow· 'uppleinerits. The 
twenty locomotives which t he company is building 
for the Metropolitan Railway aro now nearly corn· 
plated. Work is progressing satisfactorily on the 
Glencoe-Maritzbw·g section of the outh African 
railways, for which sevent.y-eight 3000-volt double­
bogie electric locomotives are being built. A similar 
engine is being constructed for Japan, but in this 
instance the wor·king pressw·e is only 1500 volts. An 
order was also secw·ed ft·om the 'vVe ·tel'O Government 
of Australia for a double-bogie shunting locomotive, 
which is to operate on 600-volt system. The London 
Electric Railway Company ordered from the Metro· 
politan-Vickers Electrical Company eighty-six motor 
coach equipments and ninety-si-x controller equipments 
'for the railway companies' new trains. Multiple-unit 
equipments are being built for use on a portion 
of the Amsterdam to Rotterdam coast line, which 
works at a pressW'e of 1500 volts, and eighty railway 
motors are also under construction for Japan. Other 
traction contracts of this company include new 
motor coach eqwpments with electro-pneumatic 
control for the Mersey Railway, and tramway motors 
fot· the London County Council and Edinbw·gh Cor­
poration tramways. Dw·ing the year the company 
developed a low-platform battery truck for goods 
dep()ts. One of the most important traction contract,s 
which was secw·ed dw·ing the year was that awarded 
to the General Electric Company, of Witton, B irming­
ham, by the Brighton and South Coast Railway. 
This contract was fot· the supply of additional 
single-phase equipment, and it is satisfactory to 
find that ·work of t,his kind is now being undertaken 
in this country . 

Wirele11 Telegraphy and Telepbooy. 

The most impot tant wire)e.<;s clovclopment wa~ 

perhaps the use of very short waves- fr-om 5 m. to 
50 m. long- for communication OYer considet·able 
distances wi t.o. or without the aid of refl<>ctor· , a~ 
designed by Mr. C. S. Franklin. A revolving rMlector 
system, emitting signals with wave lengths of only 
5 m., was installed at Inchkeith with the <'O·Operation 
of the Commissioners of Northern L ight.<>, and during 
November a vety suc~essful demonstration was 
carried out before repre~ entatives of the British naval , 
military, a nd other authorities. The new system if' 
intended to replace the light.house fog beacons and 
to enable ships to steer their way into port by means 
of wireless apparatus. Radiotelephone experiments 
with reflectors a nd short waves up to 50 m. long were 
ca rried out between Birmingham and Hendon, 
a.nd it was demonstrated t hat with waves of this 
length r·ecep tion is possible during the day time at a 
distance of ·280 miles or mor~. Experiments with 
mediwn short waves were conducted throughout the 
year, and a detailed study of the variations and 
peculia.rities of waves having a length of 100 m. to 
200 m. have been made over distance~'> up to 300 
miles. 

The commencement of wii'Oless broa(lcasting, which 
enables anyone with a simple receiving ~:;et to pick up 
mu.<;ic and news, created a big demand for receiving ap­
paratus and component parts. Broadcasting stations 
were put into operation at London, Birmingham and 
Manchester, and many thousands of p eople are now 
" listening in. " 

For lighthouses and harboms in which a cont,inuous 
watch is not kept., the provision of a rndiotelephone 
calling device which will at.tract attention to the 
wireless apparatus when a nother station is calling 
is essential, and during 1922 a call bell system, 
equivalent to the call bell on the ordinary la nq line 
telephone system was devi~::ed. Several of these 
call.up devices have been put int.o service on the 
Mersey with vet·y satisfactory results. l\luch at.ten­
t ion wa':> a lso given d\U'ing the year to the tu'le of 
medium short, ~ aves in connection with ait·cra ft. 
!:;ome valuable data were collected, and new ai1·craft 
apparar.us was designed to conform with the most 
up-to-date t.echnical knowledge. The etandard 
airctaft receiver was given directional propet·ties 
so that machine..<; may be gnid.:.d to la nding rs tations. 
Thu development of tbe thcernionic valve t1 ansmitter 
continued, and n. number of now radiotclegrn.phic 
s t,a.Lions wod<ing commercia l services were put into 
operation in var iOttl<\ parts of the wodd. On accow1t 
of the capt.ure of IJle Clifdon and Lettedrack stations 
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in Ireland by the rebels, the F.w-opean end ot the 
Cauadian wireless service had to be transfened to the 
On~u,r station- near L ondon-which is working the 
service satisfactorily with a small valve transmitter, 
notwithstanding t.he increa:.-ed distance of working. 
Commercial high-speed wireless t elegraphic services 
are also being carried out from Ongar . to Berne, in 
Switzerland, and between Paris and .Madl'id. 'fhe 
normal worl<ing speed of the first two of these services 
is 80 to 120 word<> per minute. 

A new pub! ic wit·oless tele[:,raphy office was op ened 
hy the Marconi Company at Radio House, Wilson­
street, E.C. , and it is fit.t ed with all the latest appa­
ratu.s for the rapid automatic · handling of i.ocoming 
a nd o,ut.going Marconigrams, and direct services are 
now being handled from that office with Fx-ance, 
Switzerland, America, Canada, a.nd Spain. In con­
nection with long-distance working to Nor th and 
South Amerka, Australia and Africa, important 
experiments were made and are !?t.ill in progress for 
the study of the strength of signals and atmospheric 
rlis ttU'bances at those places. I mportant re.<;earch was 
also carried out on the efficiency of transll'issioo and 
tt.e prorluction of hil!h power valve transmitting 
apparatus and also wit.h regard to the improvement 
of direction-finding apparatus and high-speed 
receivers. Much was done in connection with the 
standardisation of that apparatus . 

PROPOSED PORT IMPROVEMENTS AT 
PERNAMBUCO. 

NOTWITHSTANDrNO t he expressed intention of t he 
Brazilian President to cut down all construction exp en:ses 
for a pedod of two yeat·s, it has been decided to proceed 
with the port improvements at P ernambuco (Recife). 
Arrangements have been made for t he flotation of a. loan 
of between £400,000 and £600,000 by the State of Pernam­
buco, and tenders will shortly be called for carrying out 
the work, which will include dredging to a dept.h of 10 m. 
from the entrance to the beginning of the 8 m. quay section 
and to a depth of 8 m. from there to within 200 m. of the 
southern extremity of the quays. Submerged reefs at t he 
entrance will have to be blown up, in addition to others 
that may be round to inte1·fere with the dep t h required . 
The sp~e between the new quay walls and t he shore will 
be filled in, and seven war ehouses constructed on tho 
northen1 portion, together with other buildings that may 
be required. 

The plans also include the construction of a b1·eakwater 
commencing from the Picao ligh thouse in the north, and 
constructed on the reef out to a dept h of 9 m. at low tide, 
length 1147 m., and a s tone jetty perpendicular to t he 
quays, with a lengt.h of 798 ro. into the same depth of 
water. The quay walls will g ive a. depth of 10 m. at low 
tide between the northern extremity and bhe port of 
Brum (574 m.); of 9 m. along a. curved po1·tion beyond 
that point for another 60 m.; of 8 m. for 1311 m. unt il 
the south of the town is reached : and 2. 50 ro. along a 
s hort section of l 53 m. reaching a-s far M the Custom::; 
H ouse. These plans were decided upon as far back as 
19 15, and it is improba ble tha.t they will undergo any 
serious modification. 

CllANCE OB TtTU: OF THE CONCRETE l NSTITUTE.- Pm-su ant 
to an Order of Court· mllde by Mr. Justice Eve on Novembor 
28th, 1922. and confirmed by the Board of Trade, the tit le of tho 
Concrete Institute has been altered to ·· Tho I nsti tution of 
Structural E ngineers." The address continues for t he moment 
to be Denison H ouse, VGu,xhall Bridge-road, Westminster, but 
we learn that there is a prospect that in the neat· futu re the 
Institution will acquire a home of its own. 

THE A·L CLun's Dn~NER.-The A-L Club's fifteenth annual 
dinner (Allen-Liversidge, Limitod) wo.s hold a.t t he Cannon­
street H otel on Friday, December 22nd. J\lr. H a rry Stevenson 
presided t\nd, in addition to the chairma n, several of t he com­
pany's directors were prelKlnt, including Messrs. T. G. Allen, 
1>. B. Liversidge, E. W. Sprott, F red Wot tero, aod F. H. R ogers. 
The toasts were limited to thoso of •· The Kin~ " and .. The 
Company." After tho speeches there was a. mwucal entertain­
ment, a nd a mos t eojoyablo evening was spent. 

D IESEL ENGINE UsERS' AssOOIATION.- At t he last meeting 
of the Diesel Engine Users' Association, .Mr. A. E. F arrow, 
A.M.I.E.E., e ngineer to the Windsor Electrical Installa tion 
Company, Limi ted, was eleoted .Preaident for the ensuing yelu·, 
and J\lr. Percy Still, M.I.E.E., M.I. Pet. Tech. , wo.s re -elected 
honorary secreta.t'Y· It wM a nnounced that t ho Committee 
ha.d given consideratio1\ to the suggestion t hat tho name of t he 
Association should bo altered to " The H ot\vy Oil E ngine User>~' 
Association," but no definite decision was arrived a t, a nd the 
rnatter wae left to be dealt with further at a later daLe. 

SRIPDUlLPINo l N H ONG K oNo.- We are informed by tho H ong 
Kong and Whampoe. Dor k Company, Limited, t hat the follow­
ing vessel'S have been launohed and engined during the year :­
Two oil tankers o f 5716 { ross tons with trip le-expa.naion engines 
of 3100 indicated horlKl·power; one small water boat, with com· 
pound engines ; one tugboat tlnd two police launches, with 
tripte.expansion rm\ch.inory. T ho work in hand includes two 
pMSenger u.nd cnrgo stoamors of 3400 tons d eo.dweight capacity, 
one river sLoamer to carry 130 passengers, and two so.ton 
pontoons, in addition to repair wodc 

CoNTRACTs.- Tbe :Fuller Enginee ring Compuoy ha.s recen tly 
received ordet-s for a complete pulvet·ised coal ins t.allatiOI\ to a 
boiler plant of nearly 5000 honle-power capacity, and also fo•· a 
set. of it.s pulverised coal equipment for application to loco· 
motives. J. Bltlkeborough and Son.t~. Li mited, o£ London nod 
ll•·ighouso, have recently received instructions to s upply a ll tho 
valves und circulating pipe~:~ required in connection with tbo 
electrificMion of t he Glencoe-Pietermsritzburg :~eotion of t ho 
South African H ailways.- Goorge Kent, Limited, of 199-201 , 
High Rolbom, London, W.C. 1, ho.ve received an order from 
the Metropoli tan Wu.ter Board for 100 K ent's .Mark HI. positive 
metet-s.-Amon~ t he recen t contracts received by the crano 
deptu·tment of Sir William Arrol and Co., Limited, are those fol' 
one 90-ton overhead traveller ; twelve fixed jib cranes of from 
l t to 3~ tons capacity : one 60-ton and several 30, 10, 6, tmd 3!· 
ton ovorheo.d e lecLt·ic t nwellers : two l OO·ton e lectric t.rll.versera ; 
Olle special ·• T e mpol'loy " Lridge t t·anl!pot·ter with gro b fo1· coal 
handliug . The South Indian Ho.ilway Company bas placed its 
order for t he 11Leel work for its new &hops a.t Trichinopoly with 
the firm . 
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Experiments at Very High Pressures. 
.- A ccoltDlNG Lo an anonymous c·01-rospondent of the 
Daily 'l'elegraph (London}, in. its issue of Tuesday, 
P1·o£essor P. W. Bridgeman, of the United 'tato;;, 
has been experimenting with very high pressures, up 
to 20,000 atmospheres- nearly 300,000 lb. per square 
inch- and has Iound some startling changes in the 
properties of matter f;ubjocted to their influence. '~'o 
would have felt greater confidence in tho statem ents 
made by the correspondent had he given us some clue 
to P rofes or Bridgeroan's 1dontity, and an inkling 
as to how he carried out his experiments- the latter 
especially, for it involves a mat.ter which to physicists 
is almost of as much interest as the alleged results of 
the alleged invest.igation. According to the co!·re­
sponden t, one of the outstanding discoveries made by 
Professor Bridgema.n is that l iquids are not incom­
p1·essible as is commonly thought (!}, water, fo•· 
oxample, occupying only 20 per cent. of its original 
volume when under a pressure of 12,000 atmospheres. 
~n. ~ccepted figure for the coefficient of comp•·es­
SJbli•t.y of water when oxterpolatcd on tho assump­
tion of a straight lino law indicates that the volume 
at. 12,000 atmospheres should be about. 43 por cont. 
of the original. H Professot· Bridgeman's figure is 
COl'I'Oct, we get the curious result that at very high 
pressures tho compressibility of water is much greater 
than at relatively low pt·essures. The compression 
of liquids, the correspondent teUs us, cannot be con ­
t inued indefinitely, for thoy show a tendency to 
solidify. We tannot expt·e ·s any sw·priso at this 
result, as we are no doubt meant to do, for if the 
temperatur e of the liquid is below the c1·itical point, 
the teaching of Andrews would lead us to expect that. 
ve•·y long beforo a p :ossuro of 12,000 at.mo phores wa 
reached. any liquid wou lcl do something a. gl'eat deal 
more dtlfinite than "show a t.endency to solidify." 
T hat rubber at the said pressure becomes harder than 
soft steel is another c:w·ious revelation, for it suggests 
ignorance of tho fact t.hat. rubber oven at atmospheric 
p ressw·e is already woll known Lo be utmost com ­
pletely in.co1nprossiblo. The article in our esteemed 
C'OI\temporar·y is short , hut it is given a vet·y pro­
mjnent posi t.ion, much too prominent, we would fan.ry, 
to pleuso P rofessor Bridgeman. 

The New Railway Groups. 
' V IT H the firs t. day of the year, the new railway 

groups wero brought into legal being wit.hout ceremony 
o•· relobration. On 1\l onday morning. oxcopt for a 
solitary postor announring a reduction of t·atos and 
fares, and hoadod "flout.horn R ailway.'' .. ,.o fai led to 
see the slightoRt s ign that any change had orcurred 
overnight. in the country's railway system. l n the 
pages of the Presl'l, howeve•·, tho event. was duly 
marked , and wo wore treated to a variety of articles 
describ ing the new groups, their comparative •nileage, 
capital, n umber of engines, coaches and wagons, 
dire.:tors and servant.s, and so on. The railway com­
panies themselves lent thou· assistance to the flood 
of matter in the Press, and vied with each othor in 
their efforts to impress upon the public the unt·ivalled 
facilit ies for business and ploasure afforded by their 
l ines, their determination to maintain the t raditions 
inherited from their constituen t. companies, and their 
concern to p re. et·ve and even surpass their previous 
reputatioru. for safety , pW'wtuality and comfort. I n 
one announcemen t of a pa,·ticularly flowery natw·e, 
published by the " Nor-thern Division " of the London, 
Midland a nd Hcottish Railway, we noticed that an 
effort was made to secW'e the adopt.iou of " L.M .• '." 
as an abbreviated title for t.he group as a whole. The 
app ropriateness of the letters was omphasi~Sed by a 
reference Lo Liverpool, Manchester· and Sheffield as 
the cen tres of the great industrial dist ric t.s of England. 
'£ his <·oincidenco of init.ial~; will hardly reconcile tho 
,.;turdy Scots patriot, to the suppression of the titles 
"C:aledonian" and "Highland," however glad he 
may bo to hear t.ho las t. of the " N.orth Bri LiAh " in 
connect.ion with the }~astern Group. I t is to be hoped, 
however, that in his patriotic fervow· he will maintain 
his well -known respect for his a.it.ches, and not offend 
English suscept.ibilities by hint.ing tha.t the proposed 
a bbreviation conveys a suggestion of slight coofusiot'. 

Another Peculiar Gas Tragedy. 

IN t.he .Journal for No,·ember l Ot.h we called atteu­
t.ion to a mishap to a gas main at ::itaffonJ, whereby 
two people loRt. their lives as a result of a Jeak from 
the broken m.ain in tho s t.reet through the subsoi l 
into the adjoining housos. La ·t Friday an apparently 
exactly ~:>imilar type of ac<'id!'nt orcufl'od in a strC'I'L 
i11 Botbnal <:rcen. Nm·tlt-Ett~'l· Loll< luu. A l!'akag<' of 
gas had been notic<>d i 11 Lit£' s troot f <••· somo days 
p reviou:->ly, bu t. nothing appar!'ntl) was done Lo l'ltop 
it. until early in tho morning of Friday, when ono of 
the inhabitants became alarmed and informed Lho 
police. Precautions were at oo('e taken by arousing 
a ll t.ho oc·cupant.s of tho housos. At. several t.ho 
inhabitants were found Lo bo suffering from gas 
poisoning, and at. ono throo woro discovered dead. 
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At. t.ho latte1' house and at another at which the 
inhabitants ·uf'fot·od flOVoroly, t.ho gas was not laid 
on to the building. It seen1s thm·ofom almost cortain 
that the acciden t was caused by t.ho fracture of the 
11.1ain, by the confinem ent of the escaping gas 
to the subsoil by the 1·oad su.rfacing material, and by 
the percolation of the gas upwards iuto the hou.~es 
L}U'ough ba,sements irumfficiently p rotected ogainst 
subsoil o"halations. At t he coroner 's inquest on 
Wednesday. it was revealed that the main was laid in 
1880, aud that the fracture was probably caused by 
the settlement of the subsoil ex<'ept. at one point, 
at which the main was supported on :some brick­
work. 

New Pacific Cables. 
THE growth in the busi ness of the Pacific Cable 

C:ompany has now reached a point. aL which no 
fm·ther increase can take place until the cables have 
been duplicated. Dming t.he year encting last March, 
the international traffic amounted to nearly 8~ mi ll ion 
paying words, and subsoquent.Iy it has exccodcd a 
rate equivalent to over 11 million words per· year. 
The comp~tny's cable extends from .13am6.old , Van­
couver Is land, t.o .Fanning Island, .Fiji, Norfolk Island 
and ::iout.hport, (~ueensland, and .U:om Norfolk Island 
to Auckland, New Zealand. and Hydney, the total 
length being 9288 na.ut.ic~tl milel . The 'able Company, 
in pmsuance of its policy of increas il1g the facilit.ies 
fot· handling the growin{; volume of trartic, has p laced 
an order with the Telegraph Construction and Main­
tenance (;ompany, of East Greenwich, for 1850 
nautical miles of cable. This cable will bo laid in two 
lengths, one ccvoring a distance of over 1310 miles 
bet ween Fiji and Auckland, apparently direct without 
touching Norfolk Island, a nd the ot.hor direct. bet.ween 
Southport, Queensland, and ::iydney, a dist.ance of 
about 540 milos. The cable will he laid by t.he cable 
!'!Leamor Oolonia, now io the West lnclia Dock, and is 
to be completed ancl ready for uso by Augus t. 14th. 
lt is reported , and we eau confirm tho report, that 
the duplicat.ion of the sect.ion between Bam6.eld and 
Funn ing .IJS iand , a disLance of 3458 oaut.ical miles, 
is being postponed until such time aJS the 1'elograph 
( 'on.'~tl'uct.ion and .Maintenance 0ompany has com­
pleted some important. ex}>eriment.JS now iu hand, 
which pt·omise to result. in a new t.ype of cable that 
will O'-'})edite the despatch of me ·sage:;. 

The Einstein Theory. 
T HE expedition sent out from Groonwich Obsor­

vat.ory, under· the charge of 1\lr. Spencer Jone:>, to 
Christmas I sland to observe the tot.al eclip::;e of t.he 
s un on September 21st last year, has now ret.m·nod 
Lo this country. The eclipse took place under very 
suitablo astronomical condit.ions, occurring at about. 
local noon, with the sun at an altitudo of 78 dog. and 
lasting at the point select.ed for it.s observation for 
3 min. 42 sec. Unfortunately, the weather suddenly 
broko on the morning of tho eclipse, and for four 
days continuous thick cloud accompanied by heavy 
rain obscured the vision of the heavens. F rom the 
point of view of testing the Einstein theory, as applied 
to tho bencling of the light rays from the s tars during 
their pa~sage near the sun, the eclipse, even a lthough 
phot.ogrophs could h!\.ve been obtained, would have 
been less snti~>faot.ory than that of 1919, by reas on of 
the fact that the stars in lino with the sun at the Lime 
of the eclipse wero of much reduced brilliancy. 1t is 
unders tood that while t.he 0reenwich party's ob~orva.­
t.ions wet·o prevented by the weather conditions, those 
made by the Lick Observatory's expedition on the 
north-west coast of Australia were secured in excellent 
circum.<~tances. The analysis of t.ho photographic 
records secnred by t.he American party is now being 
awaited with groat interest.. The next opporLunity 
f o•· tes ting the "shift" of the Jight rays fot ocru;t by 
the Ein:;tein thoo•·y, will occur on September l Oth 
Lhis year, when a t.otal eclipso, visible in C:ali fornia 
and Nor th Mexico, will take place. 

A Well-known Naval Constructor Retires. 
AFTER serving under the Admiralty for over forty­

four years, Mr. S. W. F. Furze-Morrish h~ relin ­
quished his appoinLment as .Manager of tho Con­
structive Department at D evonport Dockyard, and 
has retired from t.he ::iervice. Mr. Furze-Mon·ish has 
been conucct.ed with the Navy since June, 1878, when 
ho enLet•ed the Mal'lborough at. Portsmouth a:; an 
engineer . Ludent. H is training wns continued at, the 
R oyal N1wo.t Engineeri ng College, at Key ham, "hen 
tha t. iMt.iLution was opon'e-cl in I, 81. At. t.hC' end of 
his s i xlh yen I' , being top I'Llld<'nt. Jw "u:-: !;.1\' <'ll t.ho 
OjJt.i()H of t t·nn;,fcn·ing to t..ho Coru-t.ru<·tive Branc·h. and 
itt December, 1884, cntorod tlw Royal Na\'a l Collogo 
at. Greenwich a1:1 a s t.udent of naval construction. ln 
July, 1887, he became a membOJ' of t.he Royal Corps 
of Naval C:on~:~ tr·uct.ors, and f ol' tho ensuing fivo years 
was ongagcd at. the Admit·alt.y l<;xpcr·iment.al \Vol'l<s aL 
Haslar. Thereaft.er, w1t.il Jamta1·~·. 1903, ho was 
engagod at t.ho Admiralt.y. and wru; placed in charge of 
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various designs. including sloops and second-clru;s 
cruisot·s. In January, 1903, ho passed to P em broke 
Dockyat·d, and acted as assistant. t..o Mr. A. K 
Richards dw·ing the building of t.he Duke of B din­
bW'·gh. A year or so later ho went to Devonport. as 
coru;tructor under Mr. J. Black, and in July, 1907, 
received his promotion to senior constructor . I n that 
capacity he was appoint.ed Lo Portsmouth in J uly, 
1914, and dw·ing the oarly months of t he war ser ved 
as Acting Manager of the (;onstruct.ive Department 
on the night shjU.. ln November, 1914, he was sen t 
to lnvergordon as Chief Const.l'uct,or, and wit.hin a 
period ot three months organised and 6.t..ted out a 
dockyard a t that s t.ation which was ablo to undertake 
the complete refitting of a firs t-class battleship. ln 
J uly, 1915, he went t.o Gibraltar , where be remained 
until October, 1918, when he was appointed to ~hoor­
ness. I n May, 1919, he was transferred to the post. 
at D evonport from which he has just 1·eti.red. 

The Discharge of Oil from Ships. 

!<'&OM 1\londay of this week henceforward, it will 
be an ofionco for a ship t.o dischargo oil, or allow it 
to Cl>cape, int,o the sea wiLh.in a distance of 3 m iles 
from t.ho Brit.ish coast. The Act. of Pa.rlia.ment under 
which such a proceeding has been made punishable 
with a fine of .£100, should serve to remove a just. 
cause of grievance expressed by many visitors to and 
users of ow· seashores, for within recent years groat 
discomfort and damage have been caused to many 
interests by the oily scum or tarry matter which has 
been washed landwards from ships using oil fuel when 
cleaning their bunkers ot· replacing their ballas t wat.er. 
The Act applies not. only to ships, but. lio the dis­
charge or escape of oil from any p lace on land or from 
any apparatus used for t.ransferring oil to or from 
a ship, and definitely forbids it.s transference dw·ing 
the night time. F rom our own experience. we know 
of two places at. which tho t.rouble now guarded 
against has reached acute conditions . At ono the oi ly 
drift has practically eliminated all off-:-l10re fishing, 
and aL the other the tar deposit has rcndet·ed the 
beach a.lmost UE'eless for plea.sw·e purposes. 

Sixty Years Ago. 

l T is interesting t,o the engineer, no less than t.he 
general public, to Lurn back the clock for a per iod of 
yeaL·s, and frorn the fi les of a n old-established news­
paper di~;<'over from Lime to timo what. our fathers or 
grandfat.hors were doing and di!,lcussing. ::iixty years 
ago, in ow· issue of January 2nd, 186:3, in ow· annual 
roview of the year, we were congratulating ow·selves 
- just as we may perhaps do to-day- that t.be pre­
parat.ions we had beeu making for what would have 
boon a calamit.ous wru·- with t.he Unit.ed States- had 
been rendered unnecessary, and were expressing tho 
belief thaL industry had now gone through tho worst. 
of it.<> t.roubles. The prospects of a vast increase of 
our armament.s b eing gi·eatly diminished, a greater 
sense cf security abounded, and we ant icipated a 
bet.ter disposition to embark in commercial under­
taking;, at. home and a broad. The near approach to 
complot.ion of the o verland telegraph to lnclia, was 
recorded in another art.icle. Within twelve months, 
W<' find it wl'itten , " London will, in point of time, bo 
within twelve how·s' distance of Bombay, Madl:as, 
Calcutta and Rangoon ! " Fears were expressed, 
however, regarding the attitude of the !iorco t r ibes 
living between Bagdad and tho P ersian Gulf, and it 
was suggested that a subsidy of £1000 a year might 
have to be paid to the most powerful of the Arabs to 
undertake the protection of the line againRt all corners . 
T he paramount. importance of laying imm<'cliately 
an At.lant.io telegraph wns emphasised in 11. report of 
the completion of repairs t.o tho Great East.orn, 
following an ac<·ident, at, tho entrance to Long !~ l and 
~ound, for four weeks were required t.o inform tho 
owners and reccivo t.heir instructions in the mattor of 
effecting tho repa irs. The vessel !>truck a subme1·ged 
rock, a nd received a ft·acturo 5ft. long, and in places 
4ft. broad. Yet she not only remained a float, but 
proceeded a hW'ldred miles farther on her voyage, and 
safol y di<~cha.rged at New York nearly 1000 passenger~:~ 
and 2000 ton.<J of merchandii!e. Her double skin 
~aved her, and she might indeed, we find it s t.ated, 
have been safely navigated back to t.his country 
beforo being repaired. I n a noLo on the •· 0hariag 
Crol:'S Railway " we recorded t.hat. ·• the jlrooL iron 
git·de1· bridge over the Thames " wa~ 11eady ('ompleLed, 
and t.hat. t.he en Lire l-'ite fol' Lho st.at.ion had been clcat·ed 
and t.hc lay ing of the foun<lat.iom; bogun. To-day. 
of <·Oul'lit', thCirC an~ lUUll) who HJ'O s trongly mh o<·at.iug 
Lhe domo li Liou of both ::;t atio.t and bridge. P er ha p::. 
t.ho mos t. int.erCI"'tiilg itoru in tho i:;suo lo t.ho railwa y 
engineer of Lo-day is a table giving t.he cost of loco­
mot.ive power pet· mile run on the Lwelve principal 
BriLi~h raih, ays. 'rho highest. valuo recorded was 
1 O.}d. for the London and No1·~h- \V e)'; tern a ud t.ho 
London, Hright.on and 'o\tlh C:Oas t. , and the lowes t 
6:1d. for t.he NoJ't.h-Easteru . 
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Aeronautics in 1922. 

AL'l't.OGc: H commercially tho aeronautical indul> t ry 
dw·ing the pas t year continued t o suffer hardship, 
~-oneral signs lead us to believe that t echnically tho 
t wolve months covorod a turning point in its his tory. 
. ..\N·ial transport uncle•· a revised Government subsidy 
~·WhCime was dovolopod and extended , bu t it s till 
r<>main.s almost (lnti rt'lly in tho experimental s tage, 
and is not yet any thing like cif-supporting. On the 
ot hC~r ha nd, f•·om the point of v iew of d esign a nd 
<·onstruct.ion, it appears to us that. the past yea .. ·s 

1HE ENGI .r EEH 

of 108 miles an how·. When taking off or ltmding 
with tho ~lots fully opened t ho machine has a speed 
of 40 miles an hour. Wit h its military equipment, 
the pilot and fuel and oil for five hours' cruising 
flight at 3000ft., the machine has a total weight of 
6487 lb. 

As a means of attacking m oving ships it is now 
generally agl'~'c cl that t he torpedo-p lane is a much 
more certain ins t.nunent than tho bomber. The lat.ter 
c·lass of machi ne is essentially 1-mited for land work, 
and has con t inued to receive the cloE<o att,ention of 
designers. \V hi lo there is a d is tinct t cnclenc·y, us 
illus trated h y the Boulton and Paul a ll-meta l no•·o­
plune to combine bombing, rc<:onnuissancc, and otho1· 
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bombtl, uml has a range of 580 miles-290 miles ou t. 
and homo. 

PreviouR to t.he construct.ion of the Boulton and 
Paul all-metal machine, referred to abovt>, the out ­
s tanding- we believe the only-example of thi s cla~ 
of aeroplane built in this country was the " Sih·er 
, treak " freight-carrying biplane, produced by Shor t. 
Brothers, L imited, of Rochester, a nd described in 
ow· issue of July 16th , 1920. The solitary oxamplo 
of that design was acquired by the Air Minis try , and , 
a fter being tes ted in. ftigl1t. with great official caution , 
was, a1\d so fa r as we know btill is being. submitted 
to prolonged observational and other tests , to deter ­
mine its cot·rosion -resis ting qualities. It. would 
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SHORT " SWI.FT " ALL-METAL RECONNAIBSARCE BIPLANE SHORT "CROMARTY " FLYING BOAT WITH PIVOTED FINS 

productions revea l the fact tha t il \ largo mea uro qua lities in tlw ono tuachiut', tlw <lt~~ of the spcciali ·c<L appea1· tha t. the results havo so fat· boen satisfact ot·~. 
tho indust.ry is at. last showing s igns of omergin,g from military aet·oplano is not yet pasliod , and probably in At any rat.o, the Au· Ministt·y is about. to •·ct·oivo 
t.he infiuento of tho forced devolopnwnts of the war some respects never will be. 'l'ho two and fotu·- d elivery or two m ol'e all-metal machines from l\Ie:s~<~rs . 
period. The new machines produced may not bo cngined heavy b ombing, long-dis tance machines, Short . Thcso machines, of which the firs t. tl•·awing 
largo in number , but thoy show, in se veral in s tances, associated with t ho narno of H andley Pago in t ho to be published appears on thi s pag<>, a rl' or l he t wo­
that. de -igncrs an~. a s it wore, beginning to recovor later s tages o£ t.he war , have now b<>en succeed ed by ::;eater rc<:onnai ·sance type, and t:ll'O being built vn 
their breath , folio\\ ing the fe,·crish a ctivity of the a. new design, the \\' milita•·y tY}JC, a development exactly tho same lines as wero foUO\\Cd in t.ho " Silver 
war year ·, and are seeking leisw·cly but sowl(Uy t.o o£ t he fil'm's \V 8 :;ix teen -seatt'l' p as..,enger tnachino. • 'tt·eak.' ' 'l'ho p lanes aro <:lotht'd with 28-gaugo 
exploJ·e fresh ground. 'Ve a re tmfo•·tun.a.tely una.blo to illlltltrate thi s new dw·ahunin, while the =>par ::;, fitting , and lunding 

Among lh<' moro interos ting ru.achiues produced by I bomber. 1t may bo said, ho'' ov<w, that unlike tho 1 carriage arc made of high -tens ile non-r usting l'>tcel. 
B1·itish firms during tho year we would give firs t placo eadier Hand.ley J>age machine:->, it:-~ top speed is sutn - A sp ecial foatu•·o of tho machine is the cutt.ing out o[ 
to tho all-metal biplane turned out by BouJton nnd t icmtly high for day -bombing work, whilc,liko them, the central section of the uppot· pln.no, in Ot'dN· to 
J>auJ, L imited , a t their Norwich wodts, for the Air. its low landing sp<'cd and strength of tu\den ·arriago afford tho pilot. a <:loar v iew abovo his h "tul. Tho 
:;\lin is try . This m ad1inc, a viow of which, iu tho · m ethod of ~-opringing the landing carriage is also nolo· 
unCO\'<' rNL condition, is given i1\ t\ Supplement , worthy, in that <:ompressed ait· and oil <lashpvts 
\\t.::; n •fcncd to in our issue of Novl'mbor 3rd, 1922, aroused to the exclusion of rubber or m<' tal spring:!i. 
in t lw t·ow· e of Ill\ article dealing generally with tho Tho propl'll<' r is m ade anti roly of s t eel, and i >~ fit t e< L 
firm's system of m c•tal con'>tru<·tion. 1\lossL·s . Boult.on with an ar rangem ent patented by ~l·· · Os\\ aid Sho•·t. 
unci Paul havo bcon exper imen ting for t.he pas t fou:· and his a l:!si::; tllnt designol', M.r. F . \Yobber, whcn•by 
m· !ivo yca•·s with mC'tal const.ruc·tion , and have to- tho pitch of t.ho blades may bo adjus ted by t.ho pilot 
duy reached a s tago for which it may fairl y be claimed whi lc tltc machine is in flight. Below we g ivo soutc 
tl•nt i l rOl)l'e:;ent s the es tablishmen t of a defini to of tho lending particulars o ( those int(.ll·c::;Liag 
tt•t·hniquc a bout, whil'h there is now little that is machines. 
t'XJH' rimeutal. l t "ill be recalled that , unlike several 
othc•· c·onstruc·tions of " all-metal " machines, Boulton 
and Pa ul do not v iew with favow· the use of s hee t, 
m eta l for tho wing uncl fusolago covering, but prefe•· 
I o l't' ta.iu tho fabr i<' material charncto•·istic of wood<'n 
fnllllt' machinl's. AH iutimatocl in out· l)l'cv iou>~ 
nt·ti t k , the firm i:-. no\\ adively <'ngag~?d in l>tudy ing 
l h<• po:;si bi I it ic:-. of using s tainlt>ss :st ee 1, an cl ha,., 
H<'<·tu·ccl result :> sufli<·•cnt ly satisfadtH'Y t o enable it to 
<·ontompla to builtliug its next a ll -metal ma.chino of 
l his mat ct·ial. 

A second noteworthy machino of the year- uJso 
illu ~:~ trated in a Supplcmcntr-is tho H ancUey Pago 
torpedo-piano "ith slotted wings. A year or so ago 
Me ·s•·s. Handloy Pago were s till expe•·imenting with 
tho s lotted wing, and had not so far built a machine 
designed from the s tart for s lotted wings. I t is, 
therefore, satisfactory to note that t,he machine now 
illlltltrated has been built to the order of the Au· 
l\linis t ry for work in conjunction with the Beet. Tho 
:slot,ted wing machine is particula r·Jy a dapted to 
tol'pedo work, for it permits a hea vily loaded machine 
to take off at a s low ~:~peecl with a :short l 'Wl, a nd, 
therefore, enable::; it to rise from the d eck of a war ::;hip 
i u-.tead of rcq uiring an a erodrome a::; heretofore. 
'l'ho H and.ley Page t.orpedo-plane has folding "ings 
for housing pw·poses, and is equipped with an under­
carriage, the s truts of which aro arranged in the form 
of an inverted l\1, in. order that the torpedo may be 
bwung centrally clo::.e to the w\dct· s ide of the body. 
A subsidiary feature of intere ::.tr-found also in other 
torpedo plane::;- is the use made of the engine exhau.st 
gases for warming the t orpedo when in t.he ail'. 
The engine is a N a piN· " Lion " of 450 horse-power, 
giving t.he machine a t.op speed, wi Lh tho s lots closed, 

AVRO " ALDERSHOT " WITH 1000-B.P. ENGINE 

m a ko it sui table ul:.o for night. work. lt i · dl'ivon 
by t\\O XapiN· " Li on " eng ines, and has a m aximum 
gt·otmd level speed of 120 miles an hour, und a lamliug 
l>pccd of 54. A n ew of fou1' is t·arrie tl . The front 
gunne•· and wireless opera tor :sits in the n o:so of the 
fuselage well below t.he level of the pilot 's cockpit, 
which is immediately behind him. l u rear of the 
p ilot sits the navigator and second pilot, whilo about 
half-way along the fuselage towards tho tail is t he 
cockpit for the after gunner, who controls two g uns, 
one mount.ed on t op of the fuselage to fire s ideways 
and rearwards pas t tho m onopltm e ta il, and tho other 
fil'ing d ownwards and backwluds t.J.rough the Boor of 
tho cockpit. Tho m a.chino can carry 1425 lb. of 

.'l'lwrt " Su•ijt " . 1/l-.\1 et 1l . I cmp/;"'('. 

Engi11< lil'llll o l llll'•(;tJ'Jied J llfllWr, 1J 1:) l illl i~N, :J l:IU l ltJI~· 

JlOW l•l'. 

0 1'crull IIIJUII : I :!rt Orcrull lt nylh : 2i£t. 
1()£1 . {hll . 

L ijtiuq lfurfart . u; ;; ::~qunro ft•l'l. 
ll'ciyht l' lllply, 2:?00 lb. ; fu ll.) l tJud t•tl , -1 lOO lb. 
C'Hrful luul/ . I !100 lb. 
J.uudwy : 8 . lb. per o:~q uuro fuul, HI . lh. pt•r hUI~<'·IJ U\\ l'l'. 
E l'limuttd pcrjum umrc : ~ l lt'Ni u l 1-(I'OUIIo.llcvd . I JU uu ll''> f't'r 

ho ur ; ~:~pood 11~ I O,OOOfL. , I :Jr, miles per h olll' ; lum llll!-: 
spood , 50 milos per hour ; d un h t o lO,OOOft., IO llllllUIO:.; 
mol:i nl\un cei ling, 2:! ,ooor~. 

The same firm's '' Croma •·ty " fly ing boat, of 
which " e gi ve a n illus t•·ati on in a. ~upplenumt, 
although buil t, ::.ome two years ago, is worthy of 
inclusion in om· presen t review, because it has only 
recently tu\dorgono f uJl fly ing tests. These tests, 
we are informed , have shown that in sp ite of its great 
weight of 20,000 lb .. the machine has a very high 
degree of controllability in t.he air, a featw·e which 
preYious smaller aircraft of it.s class were fal' f1·om 
possessing in a noteworthy degree. The " Cro· 
marty ' ' fly ing boat was p t·imal'ily designed for 
opera t ing "ith fus t. cruisers , and as a uc1.val mac·hine 
itl equipped with long -distauce "ireless, a la1·ge ant.i · 
submarine gun, and bomb-d.ropping g~a.r. I t is 
driven by t wo 600 horse-power Rolls-Royce " Condor" 
engines, and carries a crew of fiYe. I t is also capablo 
of being adapted as a commex·cial machine for the 
carriage of eighteen passenger ::;, with 50 lb. of luggage 
ea ch . An inte•·esting constructional featw'e of the 
machiue is to be found in the p•·ovis ion of two auxilia1·y 
rudders or pivot.ot.l fins between the ta il planes, which 
can bo brought into action during a flight should u. 
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non-central thrust he developocl by the stopping of 
one of the engines or from any other raw:;e. vVe 
reproduce a OJ'awing herewith, which not only illus­
trates the arrangement of these fins, but also reveals 
t.he form given to the unrle1· sirle of the hull. 

Some very interesting work was done during the 
year by A. V. Roe and Co., Limited, of Manchester 
and :-:iouthampton. The A vro "Bison,'' of whirh 
we give an illustration in a Supplement, was 
specially designed for fleet gunnery spotting pw·poses, 
to meet the requirements of the Air Ministry, and is 
c·onstructed to permit its alighting upon and taking 
off from the deck of a warship. I t is driven by a 
Napier "Lion" 4:30 horse-power engine, and car.·ies 
a <·rew of four. The pilot si ts in front of th~ uppor 
wing in a position enabling him to obtain a ve1·y 
<·lc>at· view of the ,;hip'ro; deck when alighting. I mm<>-

interc·hangeable with those of the firm's "Swift " I adjusted as soon as the smallest sign of wear or other 
torpedo-plane also a. deck-landing machine-so that defect was discovered. The machin<' is driven by 
the spar<> parts rarried on board the mother ship a Napier " Lion" 450 horse-power engint-, and hai'! a 
may be J'erluced in variety. The interchangeable :-:;peed a.t full power of 120 miles an hour, a. cruising 
units comprise the engine and its mounting, the speed of 105 miles an hour, and a. cruising speerJ. rangt-~ 
radiator and piping, the reserve water tank, oil tank, of :3~ how·s. The pal'lsengers' cabin is 4ft. ·wide, 7ft. 
propeller, main planes and ailerons, tail plane and high, and 12ft. long, and from it a door gives acces!'l 
elevators, fin and 1·udder, tail skirl and wheels. The to a compartment for the pilot and navigator. A 
machine is designed to take off after a run of 100ft. constructional featw·e of technical interest. is the 
on the deck of a. ship moving at 20 knots. 'hould it differential arrangement fitted to the ailerons, with 
be necessary to alight on the water, provision is made the object of increasing the control at stalling speed::; 
for dt·opping the landing wheels. Internal air bags and when the machine is landing. The two ailerons, 
are arranged to keep the machine afloat for a con- as usual, are interconnected in suoh a way that tho 
siderable period, and ,;ling~ are provided for hoisLing movement of one \tpwards assists the movement of 
it on board the mother ship. The pilot l'lits slightly in the other downwa1·ds. By means of a system of 
front of the leading edge of the top plane, while the chains, sprockets and levers it is, however, a.tTangecL 
observer is stationed jw~t aft of thP trailing edge, and that the angular movement of the down-turning 

aileron is less than t.hat of the up-tw·ning one. The 
system is based on the fact that lateral cont.rol, pal'· 
ticularly at slow speeds, is more effect.i vely and morf' 
readily seemed by means of an Hp-turned ailPron 

.. 

• 

BLACKBURN DECK-LANDING NAVAL SPOTTING MACIILNE 

cliat(lly behind him i:-:; a. cabin fo1· the wireless operator is sheltered from the wind- so that he may be the 
nncl the ob. <>rver, and further to the rear· is the gun- better able to use his fit~ld glasses, range finder or 
rwr's ro<'kpit. Tho structw·e of thn machine is camera- by C'arrying th<> cowling over his head. The 
carried out entirely in steel, ex<'ept for some parts gnnner's cockpit is in reat· of the observer, while the 
of the wing frames. The wings are a.nanged to fold v.'ireless operator is housed between the pilot and the 
for stowage, and a spec·ial form of "oleo " under- ~ observer. The pilot can bring an additional gun to 
<·arriage is provided. The machine, we are informed, bear by fiJ-ing it tlwough the propeller. The wing 
is distingui,;hecl by it!'! mana>uvrability and its low spars and the longerons ar·e of spruce, btit elsewhere 
landing speed, factorro; of the- greatest importance in the structure is mainly in steel. The machine is 
n deck-landing aer oplane. designed to have a top speed of 99 knots, a. landing 

The AVl·o "Aldershot" biplane, which i~ also speed of 40 knots, and a ceiling of 16,800ft. 
illustrated in the ~upplement, is a long distance Among the machines now being produced by the 
J~ombe1·, designed to carry a crew of three. ::>eats de H avi lland Aircraft Company, Limited, o£ Edgwa.re, 
for t"''O pilot~ are provided side by side, and the Middlesex, that known as the D H 34 was completed 
c·ontrol gear is duplicated. The spare pilot acts dw·ing the year, and is illustrated herewith. It is a 
normally as navigator, and can descend to a lower commer cial machine, and is constructed to carry 
<lec·k car1-ying wireless apparatus and bomb sight.ing two pilot.s and ten pa sengers, or from 1800 lb. to 
and release gear. Fw·ther behind is a gunner':: 1 

<'Ockpi t., which a lso commw1icates wit.h the lower 
clerk. Like the " Bison·· the structure is of steel. 
<>xcep t fo!' some parts of the wing:;. It is anticipated. 
however, that befOJ·e long steel structured wing:-:; will 
he utili~cl. 

The " Aldershot " machine, as shown in the • 'upple­
ment, i. driven by a R olls-Royce 650 horse-powc;· 
"Condor " nngine. During t.he y~ar·, however, COl.· 
:-:iclerablo intPrest was aroused in te~ts of t.ho ne\\ 
1000 horse-power Napier "C'ub" engine, fitted to 
}l\l "Aldershot" machine similar to that illustrated, 
c>xeept that a modi fi!"d for m of undtwcarl'iage wu:-o 
JH'Ovided. The Napict· •· Cub" engine has sixteen 
c·ylinders armnge<l in the form of an X. Yet, as 
shown in the view reproduced herewith. it has been 
lrot~secl on tho Aldershot marhino in suC'h a way 
<':-. to prN>ent little, if any. g1·eater frontal area than 
t.hat of engines of much ::.ma.llor- powN. Partic·ular:-:~ of 
the results of the "Aldershot-( 'nb " tests are not 
availabl<', but it i~ known that th0 mac·hinc gave a 
v<>ry high performan<·<' and shcl\\'<'<1 gr·N\1 mano•nvra­
hility. 

The Blac·kbnrn A<>roplano an<l l\lotor· Company. 

• 

than. by one tw·ned downwards . 
The Bristol Aeroplane Company, Limited, con­

tinned during the year its programme of exp<'wi­
mental and development work, both on a.irc·raft and 
engines, and, in addition to producing some machines 
for· the Air Minist.ry, tw·ned out two interesting typeR 
of commercial aaroplanes. One of these, the BriRtol 
ten-seateJ', is almost identical with the machine 
illustrated and described in our last Annual Review. 
ancl in our issue of July 15th, 1921. The leading 
dimension." have been slightly modified, and a t.wo­
wheeled landing chassis has been i'!ubstituted for the 
four-wheeled one originally fitted. The second com­
mercial machine is the Bristol three-seater taxi­
plane, illustrated in the Supplement.. This machine 
has been designed to meet the needs of the owner 
pilot and at the same timo to provide the pol'll'libility 
of a sound financial retw·n ·when it is used on aerial 
tt·ansport work. I t is fitted with a Bristol " Lucifer " 
100 horse-powe1·, three-cylinder, static-radial, air­
cooled engine, an engine which during the year was 
submitted to, and succes:;;fuUy passed the Air Ministry's 
type test. G'ruising at 80 miles an hour the machine 
consume:-:; 5 gals. of fuel per how·, or at the rate of 
about 16 mi Ios to the gallon. The two passt'\ngers 
sit side by sido in a cockpit behind the pilot. This 
cockpit, if desired, <'an be completely enclosed by 
means of a detachable top. Behind the passengers' 
seats is a luggage hatch sufficiently large to take 
two good-sized suit cases. The engine, as is now 
usual on Bristol machines, is mounted in such a. way 
that by raising a. lever the whole unit may bo swung 
on a. vertical hinge, so as to give free access to tho 
carburetter, magnetoes, and the rear side of the 
engine generally without the removal of any portion 
of the cowling. The upper and lower wings are made 
identical and interchangeable, with the object of 
reducing the number of spare parts required. 'l'he 
undercarriage is of the oleo and . pring steel type. 
The machine has a span of 31ft., an overall length 
of 23ft. 3in., and a height •or 8ft.': l Oin. I t weighs 

.&. - .... 

Limited, of Leecls, continued during tho year to devote 
its attention principally to naval aeroplanes of tho 
torpedo-piano type. The firm's '' ~wift. " type of 
torpedo-plan<', which wo illu.:·tratod in out· Annual 
Review two years ago, has heon supplied to all the 
principal foreign Governments M well as to our own 
Air Ministry. The firm's latest development in this 
direction is a large type of coastal defence torpedo 
plane a nd bombing machine, now being built for the 
British Gov<'rnrnent. The machine is intended to 
catTy and clisrharge a 2 l in. torpedo or bombs weighing 
1800 lb. Jt:-:~ long sea range will permit it to work 
from a c·oa,.;tal basis. The machine will be driven 
by a Napier "Cub " 1000 horse-power engine, and is 
c·laimed to be the first aeroplane specially designt-d 
from the beginning to employ that motor. 

DE BAVILLAND No. 34 TWELVE-SEATER COMMERCIAL MACHINE 

Another interesting naval machine of the B lackbnrn 
Company's production is the deck-landing recon­
naissance and spotting machine, of which a. photo­
graph is rc·produced herewith. This machine carries 
a c-rew of four-a pilot, observer, wireless operator 
and gunner, an(l is dri\•en by a 450 horse-power 
:Napi<'r " Lion" engine. 'the machine is designed in 
sm·h a wn~· thllt mAn~' of its principal elements nre 

2450 lb. of freight. It has been designed a.s a develop­
ment of the well-known D H 18, which has been very 
extensively employed on the continental air servi <'es. 
The machine made its first trip from London. to Paris 
on April 13th, 1922, and between that date and 
October 7th it flew 332 times between the two capitals, 
or a total distance of 79,700 miles, and, in addition, 
made a trial trip to Berlin and back. It was actually 
employed on the cross-Channel route on 127 days 
out of a possible 166 days, and on forty-five days made 
four single trips between the two cities. The 
machine, after this period o£ over 700 actual flying 
hours, was in. excellent condition, and has since 
remained in active commission. From this record 
it is obvious that the life of an aeroplane is by no 
means limited to the usually accepted figure of 200 
flying hours. It need hardly be explained that the 
machine during this period of service was thoroughly 
inspectPd a.t. frequent int.ervals, and repaired or 

empty 1210 lb., and fully loaded with fuel, oil, 
passt>ngers and baggage, 2000 ll>. At ground levol. 
when fu11y loaded, its top speed is 90 miles an. hour·. 
and at 5000ft. in t.he same condition, 88 miles an hO\Ir. 

Of the othe- t· British manufactunws of aircraft .. 
there is li ttle to record, chiefly because they arCI 
engaged on Air Minist.ry work, concerning whi<-h 
nothing may at present be disclo. NI. The Glouces­
tershire Aircraft Company, Limited, has continued 
to produce its Mars machines, the latest example 
being the Mars X., a ship-type fighting scout fitted 
with a. 220 horse-power Bentley rotary engine. I t 
is also manufacturing the Nightha.wk, the well­
known fighting scout produced by the company's 
chief engineer, Mr. Folland, when he was designer to 
the Nieuport Company. This machine is now fitted 
with a 400 horse-power Bristol "Jupiter " engine. 
The aircraft department of Willia.m Bea.rd.more and 
Co., Limited, did not produce any new machines 

• 
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~uring .the year, b u t was engaged on work of an concern that will, und er grouping, cease to exis t, is 
10terestm g nature, t h e production of a ll-metal air the Por tpatrick and W igtownsh ire from Castle 
scr~ws for th e Air Ministry. The screws p roduced Dougla q to P ortpatrick and Whithorn, tho property 
van ed from 9ft. to 11ft. in diameter, and were both of the London and N orth-W estern, 1\lidland, Cale­
~wo and four blade~. At the outsot, th e company don ian a nd Glasgow a nd South-Western Companies. 
Informs us, a cons1derable number of difficultie11 These four com panies a lso jointly own the goods 
had to be overcome in the manufacture of these lines on tho weqt s ide of Carlitile Rtation , whilRt 
screw~, but suc~ess has now been attained, a n d Carlisle pa. senger s tat ion is the property of the 
quan t1ty product~on of any type can be under taken . London and North -, Vestern and Caled onian. 
The sc:ews sup p h ed . to the Air M inis try, it is added , Among the lin es t hat will bo join tly ownod b y 
have glVen very. sat ts factory resu lts , and n o troub le groups wi ll bo t.he Cheshire L ines exten d ing from 
~as bee~ . expen en ced.' either with respect to the Manches t r to Liverpool , from Godley to Olazebrook , 
melde~ JOint s or th e mternal fitti ngR.. The depart- and from B aguley to Chester ; the m a ny lines around 

30 million gallons per clay into a Rervice reservoir having a 
storage of l OO million gallons, which was const ructed 
soma yea rs ago nt Knockbreckan, at a distance of 5i miiM 
on the south side of the ci ty, and from which th is very 
first-cl os.~ mountain water is delivered through some 
G mi les of 36in. diameter trunk mains into t.he C'i t y ami 
adjoining district!'!. 

T here will eventually be two large s torage reservoirs 
conl! t ructed in the mountain valleys in connection with 
the fu ll development of thif! source of supply, and the 
negot iations are now nlmost completed with the ron ­
t ractor!l for the immediate c·onstruction of the first of 
thoRo reservoirs in the Silent Valley on the Kilkeel River. 

ent IS at p reS?n t engag~d on the desagn of a. m etal l\lanchPster owned jointly by the London and N orth ­
propell~r, the patch . of. wh1ch may be varied in fligh t . W estern and Great Cen tral ; the London and North -

. ~· !-)a.unders, L unated , of Cowe!'!, were occupied W estern and Great N orthern lines, cent red on Melton 
du~mg tho year on the p rodu ction of " Va.len tia " Mowbray, between Market H a.a·b o1·ough and N otti ng­
~rng boats to . M~s!'!rs. Vickers' d esign. The hulls ham, whi ch give tho fo1·m er compa ny a cc<>!'!s t o the 
.. C these ~achmes nro cons t ructed of th e firm's N otts and D erby cooalfields ; tho Great W estern and 

This C'Ontract will include the con"Jtruction of thA 
Silent \'alley reservoir. which wi ll have a storage capacity 
of :1000 million gallons, with an earthen embankment 
acros.'l t he valley of over I 500ft . in length, 90ft . in hei~ht . 
with o. top width of 20rt., and a width a t the base of 560ft.. 
A concrete trench will extend below ground a long the entiro 
l en~th of the bank to a maximum depth of a bout 75ft . 
below the r iver bed level. T he main outlet tun nel fo r 
doalin~ with the (loods durine: con<~truction and for th<> 
permnnent water supply to the city , will bo ronstructed 
through the granite rock round the east end of the main 
bank and will have a flood discharge capacity of ovPr 
1200 mill ion gallons por day. There will a lso bo an over­
fl ow weil· and extens ive wMte channel from top water 
level on the west s ide of the main hank to take the (Joorl 
waters from this reservoir a fter the completion of t.hc> 
workA. The usual screenin~ and measuring chambers will 
he constructed on the existing aqueduct in this valley 
immediately below the main embankment. 

.onsuta. sewn plywood , for the m a nufacture of I Grea t Central joint line which is part of tho Great 
wh tch a. large new works, '~ith a Roor space of 75,000 I ' Vestern's t wo-h our London to B irmingham route ; 
sq uare feet, has been la1d down. The " ' estlan d the Midla nd and Grea t N orthern .Join t Line between 
Aucr~ft vVorks, of Y eovil, comp leted n o new typo of P etel'boro' and Yannouth with connectioM with 
~achme during ~he yea:r , but .has in .ha~d •. wo are Bourno, C1·omer a nd Norwich ; t he , hrewsbtn·y and 
m.formed, a v ery m t eref>tmg proJeCt , wh1ch at tS hoped H ereford and th e Birk enhead of the London and 
Will b e brought to comp letion t his year. N orth -\Vestern and Great Weste1·n, and tho ~omerset 

Railways Jointly Owned. 

WHEN Si I ' Eric Gecldes, in J uno 1920 outlined 
~i~ p rop oMod railway policy, h e mad'e no ~ention of 
JOintly -owned railways and jointly-owned s tati ons. 
They were left for the m omen t because it w a..c; of 
greater importance that their owners should first 
be groupE'd , especially as in many cases the t wo or 
more owners wou1d be am algamated into the same 
grou p. Proper ty jointly owned b y companies within 
a group at once cea!'!es to b e j oint. T h us, to givo a 
we ll-known illust ration , the Grea t N orthern and 
Great Eas tern J oint Line from Oodmanchester , 
through Ma rch , • palding , Sleafo1·d a nd L in coln to 
D on caster becomes part of the common L ondon and 
~orth -Eas~ern R ailway . There aro, h owever, m a ny 
lmes of wh1ch the owners wi ll fall into separate groupR. 
• uch , for e~ample, is the , 'h rewsbury a nd H ereford , 
a nd the M1dland and Great N or thern J oint Lin<' 
" hi ls t t.he outsta nding illust ra tion of the diffictll t ; 
o r. d~aling with j oin t ly-own ed property that comes 
w1t.hm two groups is t h e Cheshire Linos Committee. 

J n the R ailway R eturns for 1921 it is shown that 
twenty-two B ri t ish companies, ex<·lus ive of the 
Metrop olitan an d Metrop olitan D is tri ct, have spen t 
£25,417,048 out of their capit al on " lines jointly 
owned " and " linos jointly leased ." T he Rame 
Re~u.rns also show that tw('n ty-two joint companies 
or JOlD.t ~ommittees h a ve.' with the foregoing twen ty­
five mtlbons, together w1th cap ital t hey have them ­
selves raised , spen t £35,356,644 on capi tal works. 
In the tab le, " mileage of lin e opened for tra ffic," 
fourt-een of these joint lines are m entioned, and t heir 
to.ta.l length amounts to 59:3 ~ routo mi les. T wo, the 
M1dlan d and Grea t N ol'them a nd the , omerset ,Joint 
Committee usu aUy known a the , 'omerset a nd 
D orset--have their own locom otives ; the same two 
and the C'he, hire L ines have th eir own carriages, a nd 
the Chesh ire L ines a nd the Mid land a nd ~ ~·oat 
North ern their O\VU wagons. The Somerset J oint 
Committee has only a few wagons. 

Jointly-own ed railways and stations are m ore 
ex pensive to adminis ter tha n a re t hose o"n ed by one 
company. They need joint coillln!ttc('s, composed 
of directol's of the companies concerned , a t their 
h ead, a nd th e m embers of t hese commi t tees get fees 
a nd experu>eH. Often , j oint lines have thei1· own 
officers under whom a re minor officers , clerks, inspec· 
tors, &c. Th<>se officerH usua lJy have lit tle powe•·. 
a nd t he owning companies have to be approach<'d 
on m ost m a tters. This m eans addit ional correspon­
den ce. In the eyes of the Minis try of Transp ort each 
j oint committee is a. separa te company from whom in­
d ividual return.~ are req uired. A weakne~s ab out j oint 
lines is that fr<:'quently the ma intenan ce, supply of 
s tores a nd adminis tration a re tak en for periods of 
two, three or fi ve years alternately b y the own,ing 
companies. There is thus a lack of contin u ity. 
But a worse matter is that a jointly-owned line often 
has little interest for either of its owner8 and it gets 
neglected. If the partner can be forced to take m ore 
tha n its fair share of any expenRe t hat is frequently 
do no. 

and Do1·~et, between Bath a nd \ Vimbom<', and 
Burnham a nd E vercreech , of tho London and ~ou th­
~'estern and Midland. 

T h oro a ro many ~tat ions t hat are j ointly owned 
wi th t he approach<'s thereto owned by individual 
companies. I t is surpris ing, thoug h, how few of 
these--for the m oment we can only think of Not ­
tingham, Victoria, a nd those, like Hudders fiold a nd 
Oldham, on t h e L ondon a nd N or·th-Western and 
Lan cashire and Y orkshit·e will cease t o be join t 
proper ty. Belonging to separate groups there will 
continue to be such important sta tions as Aberdeen , 
Perth, Chester, Leeds (New ), Leeds (Centra l), N or ­
ma.n ton, H a li fax, W ak efield (Vl estgato an d Ki rkgate), 
Knott.ingley,, 'taly bridgc, W orccl'lto•· (• hrub H ill ), an d 
Bris tol. 

I t will be o f int<:'rest to · watch d<'v~ lopment s on 
some of t he ra ilwayR t hat continue to be joi n t ly 
owned . The outstanding example iH t he ( 'hcl'lhi re 
L ines Com m it tee, of which the London a nd North ­
E astern , because of t he Great Centra l and Great 
Northern, will be t wo-thi rds owner and the London , 
i\lid lancl and • cottish, throug h the Midla nd, one­
thi rd . \\'here the interest lies is t ha t by the Cheshire 
L ines tlw Lond on a nd N orth -Eastern gains a ccess 
to Li veq >ool and Birkenhead. The separate owner ­
ship by the Great W <'l'!tern a nd London and North· 
E aste rn of the Gl'(•at " 'estern and Great Contra l 
Joint Line is not likely to be a ny d isadvantage, as 
it is apparen t that these two combinations are likely 
to m ovo together. Tho Midland and Grea t N orthern 
Joint L ine has a lso a n interesting fut-ure \ \Then the 
Great N or thern joined the Midland to buy up t he 
Eastern a nd Mid lands a nd other line , t he object was 
to compe te with the Grea t Eas tern. F rom Peter ­
borough access to t he N orfolk coast is as con venien t 
via the present Groat E as tern route as by the J oint 
L ine, a nd the Great N orthern might n ow surrender 
its interest t herein. The , hrewsbury a nd H e1·efonl 
lin e is part of the 'evern Tunnel N orth-West rout<'. 
The expres~ t rains tha t n ow t ravel over t hat route 
between Man cheste r , L iverpool and t he N or t h a nd 
Br is tol will prob ably go via B irming ham and Glou ­
cester , a nd so sa.vo the Great Western propor tion 
a nd the, ovom Tunnel toll . 

The Water Supply of Belfast. 

1'1re city of Belfast is supplied with water by gravitation 
work>~ from the three following separate sources :-( 1) 
Woodburn DiAtrict, C'o. ntrim; (2) Stonyford District, 
Co. Antrim ; (3) 1\lourne Mountains District , Co. Down. 

T he cont ract will also include the construction and 
working of over 6& mile of works railway from near the 
harbour in the town of Annalong up to the Rite of th~ 
reservoir in the ilent Valley, by which the workmen o.nd 
materiaiR requi red will be conveyed to the Hite. It i« 
expected these extensive works will take from six to seven 
yenJ'H to construct and will C'ORt about one mi ll ion pounds 
when c-ompleted, after which Belfast will be provided wit h 
a wat<>r supply of the fi nest quality and in quant ity equal 
to th<' contemplated growth of th(l city for many y(.'ars to 
eo m<>. 

Letters to the Editor. 
( ll't do not lwld our~'lvu rupon~iiJII' for the opinion11 of our 

corrupofl(/1' fi.UI.) 

TR 8 ' ICOL. ON BOILER . 

:;:In, On pa~e 672 of t ho current number of T n e F.'IOl'~EER, 
in quoLin~r Mr. StrOm(lyor's report. you <~tate t ha t t hl) r(l'lul t or 
n r. Nlt'Ol>!nn's exporiml'nt~ wa'l .. dl'!fi!!LrOu'l." 

Thi11 wu~ fn r from boin~ t ho t'a'IO, n<~ you cnn judJZ11 from flf irhnel 
LonjZrid j:!o'!! repor t lo Dr. ~icolson, dntod l)cc4'1mlxw, 1909. 

T ho cxporimcnt'l wore rorried out ot tht'so work<~. ond the 
ormnjZPmont- of tho plont is c•lc.•arly shown on th11 drawinq 
orct)mpnnymp: tho report. An ordmAry l!inglo-Otl(ld Cornish 
boiler wa~ tolcon And ocluptcd for t ho purpo'!0 of t he l'xporimen t'l, 
n.nd t'<<omo re•norkn.blo rC'~u lts woro ohlninC'd- ancl C'Onfirrnod !Jy 
Mr. :ll ichool LonjZrid(.(e t he t.omrMo.Luro of the lo(tL'!011 btftng 
broujZh t down to und!' r 300 do~. Fnh .. nnd hen.t trnn.'lmi~~ion 
of 40,000 13.Th. t'. p<"r 11quore foot por hour wtL<~ obtnin!'cl in part« 
of t hl' hoilor. 

T he ho•ler wo.<! nfwrward.'l di!lmantiNI and llt)ld hy 11>1 in t hl' 
ordinary c·ourse or b ullin<'RQ, so thnt tt i11 obviou<~ t hnt nothin~ 
"dii!O<I LrOII'f" <'OII Id hr\VO OC•t'urrC'd. 

.Jns&J' II AnA.\tSO'-" A'ln C'o. 

STR,- 1 bog to tha nk you for t ho ve>ry full noLi<'o whit'h you 
hnvo taken of my m emorn.ndum ond hopn Lhnt you rnn find <jpll('C' 
for n. p rot.ost l>y :\Ies3rs . . J osoph Ada m11on and Co., with Mferenco 
to my remark on pajZe (172 thnt the " result of his- Dr. Nicol­
AOn 's oxporiment was dil!6st rous." They enclose a copy of lllr. 
MichMI Longridgo's report . D t-cembl'r 3 lst. 1909. a nd poin t out. 
that t he rate of heat t ransmission was 40.000 R.Th. U. por I!'Jtlaro 
foot por hour, and t hot thl' hoile•· wos dismantled And Rold M nn 
ordinnr·y Corni'lh boiler. 

My ui!O of the word " d i'!Mtrous" ill perhaps not julltilinblo 
in n literary sonae, J,ut at tho time of wri t ing t t ried to look on 
t he oxperiml'n t from the in ventor's point of view. nnd fool su re 
t hat h i<~ conclusion to nbnndon his cherished idea must have boon 
to h im, if not n d il!68ter. 11t nny rate a t~>rrible d i.sappoint mt'nt. 

c·. E . STno" F.Y&n. 
!llnnr heswr, Do<'omhor 28th, 1922. 

THE T lrf('KNESS OF OH, F I LMS. 

The Woodburn source is situated about 11 miles on 
the north-west side of the ci ty and hns an upland ca tch­
ment nrea of about 7000 acres at an average elevation of 
about 750ft. over sea level. There nre t~even s torage reser­
voirs and three service reRervoirs, which have a. total 
storage capacity of about. I 0 million gallons, and can 
provide an avemge dai ly supply of water to tho <·i ty of 
I 1 mill ion gallons. All t he water drawn from this liOurce 
of supply is first treated by a careful system of slow Hand 
fi ltration before use by the consumers. The Stonyford 
source lie11 about 8~ miles on the south -west side of the 
city and has an upland ca.t<-hment area of a bout 5400 acres, 
at an average elevat ion of about 750ft. over sea level. 
T here are two stornge rosoJ•voirs and one se1'Vice rellervoir, 
the combined storage capacity of which i$ a bout. 932 
million gallons, and whic·h <·an provide an average da ily 
supply of wnter to the city of 4 million gallons. A 11 the 
water drawn from this Hource is also t reated by a careful 
system of slow sand filt ration before Wle in the city. 

Srn,- 1 not ice in the lorlding article in your is.'IUO of December 
8th IMt, in o. discus.<~ion on t he 'rhoml.\8 & wkAicy lecture 
delivered l>y Dr. tonton before t he l n11ti t u t ion of MechJ:Lnica l 
Enginoo~. a reference to t he t hickno .. -. of the oil fi lm between 
J ohans.'!On gtluges, "lwn wrung together, the tenuity of which , 
you state, connot be l(roatly different from that arrived at by 
Dr. Sto.nton in t he course of h is exporamen l!! on lu b ricated 
journuls , viz., 0. 000046in. 

Among the lin es t ha t will cease to be jointly ownod 
t here will, besides the Great N orthern and Grea t 
Eastern J oint already mentioned, be t he F ume s and 
Midland , betwet~n W onning ton and Ca mforth ; the 
Ashby and Nun('a ton in ::iouth Leicestershire, bet wcon 
Nuneaton and Moira and Coalville; t h e Hull and 
Barnsley and Great Central from Carlton to B raith ­
well ; the various lines, centred on Preston , exten d ing 
from Eu.xton Junct ion to Fleetwood, Blackpool and 
Longridge, and that between B oars H ead , n ea r 
W iga.n , and Ch erry T ree, near Blackburn, which 
belonged to the Lan cashire a nd Y orkshi re and the 
London and North -Western ; the \Ve:it Riding and 
Grimsby , between Wak efield and D oncaster, belong­
ing to the Gr('at N orthern a nd Great Central , a nd 
the Notting ham, Victoria, joint s tation belonging to 
the l a<:~ t -named t wo compRnies. T h<' b igg('st j oint 

The Mourne Mountains source is the la test and most 
extensive uddition in connection with the water supply 
of the city. It is situated in the uninhabited districts 
adjoining the Kilkeel and Annalong rivers, which flow 
through the valleys of the Moume Mountains in the county 
of Down . 'rhiA source i.<~ at a distM C'<' of over 40 miles 
on the south s ide of the city and has a catchment a rea 
consisting largely of the ateep moun tain slopes of granite 
and heather of about 9000 acres, with an average elevation 
of I 725ft. over sea level. Th is newest. Rource of water 
supply is as yet only partia lly developed, but it ha.<J a main 
aqueduct which is suflicient in capacit.y to deliver, when 
required , the mall.'im um quantity of water which will be 
availahl<' from thiA sourre when fu lly developed of over 

It may not be generally k nown that t he t hickness of t he 
" wringinJZ fi lm " ho" nl'tuolly been moMurod , by the method o( 
op l•rol •nt.erferencc, ot the .Bureau l ntornnt ionol des J>oids ot 
Mo.suro!!. lt~ amount , rather unexpN•todly, wo.s fou nd to be 
very noorly mdependen t. of t he nnturo of t he lubricant UJ!(ld, a nd 
opproxunately 0. 000003in. Other oxporimon tR on Himilar lines 
carried out tlt t he Na tiona l J:>hysiC'ol Laboratory by two quite 
clifferont methods hove roughly conlirmed this fi~u r<', though 
smnll d1tlerences betwc(ln d dTeN'nt lubrirant"' have been tletocted. 
But. •o any case, if t ho Ill m l8 opprcc•ably t htcker t ha n 0 . 000003in. 
t he block8 will not. ·• wring," b u t s lide over each other rnore or 
less freely, according to t.he amount of lubr1cant presen t. 

T h is figure is only ono-fifteenth of t hat reached by Dr. W\nton 
in h is lubrication experiments, and while I s hould not presume 
to sa y what influence boundary ut.traction may nctually hove in 
the lubncation p roblem, l do not thin k that t he a rgument of the 
wringm111 film can fo1rly be adduced in r raticism of Dr. 'taoto n'!l 
work. J . E. BEARS, 

, upE~rintendent, Metrolol1\)' Ot~part.ment, N. P. L. 
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Railway Matters. 

THE fifty un<'ompleted lo<'omotives at Woolwich. which 
<'Ost £551,00(} the fifty <'Omplotf'd onf's cost £7 0.000, 
and nono have been sold-are not to be finished. and their 
parts are to bo sold as they lie. 

lN a severe gale of wind on C'hriHtmas Day two coad)el! 
of o. passenger train on the BurtonpC:>I't extension of the 
Londonderry and Lough Swilly Rn1lway were blown off 
the rails near Dunfanaghy-road Station. a very bleak spot. 

ON Monday lost, the 1st instant, the 25 per <'ent. 
int'rease on ordinary fares made in August, 1920, was 
removed and the fares become 50 per <'ent. above pre-war 
rates. A uniform rate of lfd. por mile for third-cla!!..<~ and 
2!d. per mile for first-class is now charged. No redu<'tion 
will, in future, be made on return tickets. 

THE Chairman or the Victorian Railway Commissioners 
is hoping during the present (Australian) summer vat'ation 
to ,.;ve the senior boys of public schools, accompanied by 
their fathers. a week's trip, covering about 1000 miles, so 
that they may see something of the state in which they live. 
The cost will be about £15 15s. a head and \Yill be inclusive. 

BEO!NNINO on Monday last, the 1st instant, tho London, 
Midland and Scottish Company ran the former Midland 
8.28 a.m. train from Thorpe Bay nnd 8.37 from Southend 
to the former North London terminus at Broad-street. 
The train travels over the old Tilbury and Southend line 
to Bromley and then over the Bow curve on to what was 
the North London , and thence via H omerton and Dalston 
,Junction to Broad-street. 

THE departmental lists of New Year Honours indude 
a knighthood for Colonel C. L. Mo•·gan, a director o f the 
Southern Railway and, until F ebruar-y, J 917, chiof engi­
neer of the Brighton Railway, and for Colonel W. D . 
\Vaghorn, the President of the Jndian Railway Boar·d. 
Mr. C. L. N. F elling. late of the South African Railways, 
and now general manager of the Uganda. Railway. receivec; 
the C.}.l.C .• anct Mr. W. G. J. Hill, of the former, is made a 
C. B. E. 

ONE of the London and North-Eastern (North-Eastern 
Division) oloctrically operated goorls trains was in colliRion 
with a steam-worked train at Carlton, near Stockton, on 
the 29th ultimo. 'fho former wa.q o. loaded mineral train 
from hildon to Newport Yard, Middlesbrough. and the 
latter was an empty wagon train from Port Clarence to 
Ferryhill, so that the trains were <'rossing each other's 
paths in opposite directions. Both engines were derailed 
and badly damaged. as were also twenty to thirty wagons. 

TR'E cont.ract for the constru<'tion of the Metropolitan 
and Great Central jointly owned branch to Watford has 
been let to 1\IessNI. Logan and H emingway, of Dont'aster. 
1 t will leave the main line at Sandy Lodge Station and. 
turning east, will pass through Crossley Green. where there 
will be a station. to \\'atford, when the station will puss 
near Cassiobury Park. The powers for the new railway 
in,·lude a lso a conne<' tion to the \Vatrord branch from the 
north by a junction at Rickmansworth. This part of the 
1wheme is not to be put in hand a,t present. 

TuF. provision of third-class sleeping cars has again been 
urged in Parliament, and Colonel Ashley has replied that 
the railway companies have always maintained that third­
c·lal'\8 sleeping accommodation was not commer·cially 
feasible. This, we would say, may be so, but not for the 
reasons the answer implies. The comparues fear that 
many of their first-class season-ticket holders would take 
out third-class seasons were there third-class "sleepers." 
We think, though. that this would not be so ; the g1·eater 
comfor·ts on a long journey t.hot come to the fi1'St·class 
pa.c:senger a re not lightly surrendered. 

No official announcement has yet been made as to the 
<'ivil and mechanical engineering appointments for the 
London and North-Eastern Railway. An intimation has, 
however . appeo.red that ir Yincent Ra,·en ha.s joined the 
board of the Metropolitan- \ 'ickers Electrical Company. 
The interim organisation of the London, Midland a nd 
S<'ott.ish Company provides for Mr. R. C. Trench to be the 
<'hie£ engineer, Mr. Georgo Hughes to be the chief me<'h· 
nnical a nd electrical ensrineer, and l\lr. R. W. Reid to be 
the carriage and wagon superintendent. ~ir H enry 
Fowler remnins at Derby as D eputy Chief Mechnnical 
Engineer. 

THE statement is made by the AiancltMler Guardian that 
the Great \ Vestern Railway Company has made an offer 
of £19,000,000 for the acquiRition of t.he ptoperty of the 
Cheshire Lines Committee, but that it has been de<'lincd. 
If this be true, we arc not surprised at the offer nor· that it 
has been refu ed. Its possession would give the Great 
Western independent access into Manchester instead of 
by running powers over the London. Midland and Scottish, 
and an entry into Liverpool which it does not now possess. 
The sale would, however, rob tho London and North­
Eastern of a foothold in L iverpool, which practically 
settles the matter. The former Midland Company is no 
longer so vitally interested in the Cl1eshiro Lines, but 
would require to have connections with the former London 
and North-'\'e tern Railway near tockport, so as to got 
from Derby and heffield to Liverpool; from these two 
towns to Manchester it could go, as was done before the 
Central Station was opened, to Lorydon-road Station. 

SECTION 14 of the Railways Act provided that "The 
Ro.ilway Cle81'ing House may submit to the (Railway) 
Amalgamation Tribunal, and the Amalgamation Tribunal 
flhall settle, a S<'heme to effect such alterations of the Acts 
and regulations applicable to the Railway Clearing House 
as may be rendered necessary by reason of the constitution 
of the amalgamated companies." This scheme came 
before the Tribunal on the 1 th ultimo and was approved. 
'rhe fifty-eight companies hitherto represented become 
the four gr·ouped companies and there are sixteen others, but 
t he four lar~er companies are each to have four delegates, 
and thus there will be a total of thirty-two delegates. 
The quorum has been reduced from ten to six, but the num· 
bar and dates of the meetings are left to ~he members and 
now as laid down in the Act. The Tribunal requires, 
however, that there shall be at least two meetings a year. 
The scheme provided that delegates should be paid fees 
for their attendan<'e, but the T ribunal did not considEor it 
had power to ordM this and tho ('InuRe was deleted, 

T HE ENGI TEER 
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Notes and Memoranda. 

THE TranRvaa l aold output in November amounted to 
764,476 oz., valued at £3.4i ,366, on the basis of £4 lJ s. 
per ounrc, <'Ompared with October figures or 778, lfi9 oz., 
vnh~ed nt .£3,G79.53l on t.he basis of £4 12s. per ounce. 
NatlVes employed in the gold mines in t.he Tr·ansvaal 
number 173,173 compared with 175, 129 in October. 

IN an artit'le in the Bulletir~ of the Swiss Elc<'trical 
Engine~>rs' Association the following particulars are given 
regarding t lae Swiss a luminium industry. From I 0,000 
tons per :vear in 1913, the S'yiss output rose to 15,000 
tons in 19 17 o.nd 1918. or an increase of 50 per cent. 
The sha re of Switzerland in the world's output was. in 
1914.. 11 .75 per cent. ; in 1921, 8. 68 per cent.: and this 
year it is reckoned it will only be 5. 85 per <'ent. 

R ECENTLY Dr. \V. Clow gava a lecture on" The Medical 
Aspects of E le('tr icity " before the Paisley Association of 
Electrical Engineers. The speakor commenced by observ­
ing that there was probably no artivity of animal mecha­
nism which wa not act'ompaniE-d by a demonstrable 
differenC'o of potential. H e then spoke of the po~sibilities 
of X-rays hoth for examination and curative t rentment, 
and from t h is proceeded to high-frequency currents and 
ionisation, and illustrated his r·emarks bv means of lanter·n 
slides. · 

THE Lathe Tools R esearch Committee of the Man­
chester Association of Engineers has carried out a series 
of investigations, extending over several years. in coo· 
nection with the heat treatment, form, durability and 

• • 
power consumptiOn of lathe tools. At the request of the 
Association, the Department of cientific and Industrial 
R esearch hll!l now published the report of the Commi ttee. 
The aims of the Committee were to discover a heat t reat­
ment which coulrl be recommended to give consistent 
re ults, t o evolve a test which could be employed in the 
workshop as a measurE' of the durabilitv of a tool, to 
ascertain the variations in the durability' of tools corre­
sponding to chan~es in the cutting speed, shape. cutting 
angle, nose radius, &c .. o.nd to investigate the <'Omponent 
forces acting upon a tool and the power t'On~umed during 
cutting. 

PARTrcur.Ans are given in tho Cltrmical Trades .Journal 
of the liquid <'h lorine plant whi<'h has been completed 
at the works of the Canadian Salt Compnny. Limitf'd. at 
• andwit'h, Ontario. The p lant, whi<'h is the first in the 
Dominion to manufacture this <'Ommoditv, has been in 
operation for nearly two months and has im annual p ro· 
duction capacity of 3600 tons. The liquefying pror<>s.<~ used 
is what is lmown as a partia l rofri~eration and pressure 
system. The concentrated chlorine gas as made in the 
Gibbs cells is fir'l!t dried by means of refrigeration. and then 
passed through a 40ft. sulphuric acid tower to remove the 
last traces of moisture. The thoroughly dried gas is then 
subjected to approximately 35 lb. pressure a nd afterwards 
cooled to - 20 cle,fZ. Cent. For large cu'ltomers the 
material is shipped in 15-ton lots in specially constructed 
tank cars, and for small customers it is supplied in 150 lb. 
cylinders. 

IN an article on "Electric Generating Sets," appearing 
in the Ironmonger, the author points out that the voltage 
should not be below 50, and that it is better that it should 
be a.s high as l 00 volts. It iR true that these small 
generating outfits are intended principally for lighting, 
but almost invariably and quite naturally the advanta~~:es 
soon prompt the owner to require some other service 
attendant on the use of electr icity. This extra load is 
not really practicable with the s upply under 50 volts, 
because of the large amperage required for even small 
appliances. The additional current used makes too 
heavy a demand on the accumulator battery, with possible 
trouble from the wiring portion of the installation. With 
small installations for lighting only. 25 and 32-volt sot-s 
are practicable, but wherever· e le<'tl'ic irons or vacuum 
cleaners are required, 50 or 1 00-volt installations should be 
employed. 

AN interesting paper on " Modern Electrolytic Methods " 
wa.s read by Mr. A lex. E. T ucker, of Birmingham. before a 
meetine: of the Birmingham and Midland ection of the 
Society of Chemical Industry on Tuesday, December 19th. 
Mr. Tucker confined his remarks to the effects of various 
reagbnts under varying conditions on the more important 
meta,Ls used in the arts. In speaking of the importance of 
current in bringing about the results, it will be admitted, 
he said, thnt all such aetions where r·eagen ts affect the 
surface of t he metal are in t.ho ultimate meaninf.t of the 
term essentially electrical. T he simplest illustration is that 
of the immersion of an iron or zinc surface in copper sui· 
phate when copper is deposited. Again. if a piece of pickled 
zinc is immersed in a dilute eolution o f copper tartrate and 
caustic soda, the colouring is slow and may be arrested at 
any stage fr·om n violet to purple red. Zinc ea tings may 
be bronzed by treating them with a mixtttro of ammonium 
chlor ide, potal-!Sium oxalate, and vinegar. ..Here, there is 
apparen tly no metal capable of being deposited, and the 
effect would appear to be due entirely to the altered surface 
of the zinc and it consequent effect on incident light rays. 

FROM J(ashira. to Moscow, where electrical energy is 
delivered at J 05,000 volts, is a distance of about 81 miles. 
AccordinJZ to the Electrician, lack of suitable materials 
for the t ransmission line between these places necessitated 
the u.'le of hastily improvised substitutes, and many types 
of line towers and insulntors hn.ve been pressed into service. 
Single-phase 4000 kilovolt-ampere delta-star connected 
transformers raise the voltage from 3000 to 115,000 for 
transmission to l\loscow, where it is r·eduretl to 6600 volts 
for local distribution. The transmission cable is stranded 
copper, '' ith a cro s section of 0 . 11 square inch. The 
transmission line runs close to the highway, and to ensure 
rapid repairs six stores, with stocks or small line appo.ra.tus, 
have been established at intervals along the line. l\1uch of 
the material employed, a lthough only of a temporary 
<'haracter, is of native manufacture, as the Russians insist 
upon-the use of home products, but the-generating plant, 
transformers and insulators came from Switzerland or 
America . Our contemporary adds that there appears to 
be little of an exceptional character about the scheme, 
but that <'redit must be given to the engineers for their 
ingenuity in ovorC'oming economic difficulties, 

• 

13 

Miscellanea. 

VANCOUVER is to J:{et the big pulp and paper plant 
which the , caman Paper Mills Company, of Chicago, 
proposes to build in British Columbia, according to Canada. 
The mil ls will get their power from Bridge River, 100 miles 
up the Pacific Great Eastern Railway. 

A SPECIAL high-tension transmission line will be required 
in Vancouver on account of the British Columbia Elect ric 
Company having contra<'ted for the delivery of from 
4500 to 6000 horse-power to the Howe ound Company, 
operatin~ tho Britannia Mine. The line will be 30 miles 
long, a nd reach from the Lake Buntzen power plant to 
Britannia Beach. 

D unrno the past month arrangements have been made 
by tho Br·i tish Cast Iron R esearch Association for the 
early prosecution of definite o.nd systematic research on 
some of the fundamental properties of cast iron. The 
range of irons to be examined in the first plll()O will include 
the full run of commercial grey irons and semi-steels. 
Special attention will be ,.;van to liquid shrinkage and 
solid contraction. This will be supplemented by a correla­
tion of chemical, mechanical, thermal, structural and 
magnetic properties. 

TnE Polish wire and nail manufacturers, states the 
Iron ami Coal Trades Review, have for some time com­
plained of the ltlek of wire rods on the home market. The 
Polish mills in many cases refuse orders or offer unaccept­
able dates for deliveries. The manufacturers interested 
have, therefore, approached the Ministry of Commerce and 
I ndustry with a request that the duty on wire rods should 
be suspended until such time as the Polish mills are again 
able to cover the country's requirements. The question 
has been laid before the Tariff Committee for decision, the 
efficacy of this measure being doubOOd in Government 
circles. 

IT is reported that an Anti-Dazzle Light Bill will be 
introduced into Parliament during the next session by 
the Ministry of Transport. lts chief provisions will be : 
No lamp may be used with a forward illumination exceed­
ing 150ft. unless it complies with the anti-dazzle regula­
tions. Lamps exceeding a forwarct range of 150ft. must 
throw the main beam below t he vision of pedestrians and 
drivers of other vehicles. There will also be a provision 
t hat cyclists must carry rear lamps. F rance is a lso con­
sidering means of stopping the dazzle-light nuisance, 
and unles.'l Rome common poli<'y is adopted it may mean 
that motorists wishing to visit France will have to buy new 
lamps. As to the need for dazzle-light regulations most 
motorists are agreed. 

THE Pife Coal Company, which has just been 
celebrating its jubilee, p resented its older workers of 
twenty-five years' service and over with a bonus, ranging 
from £5 to £10 each. The total sum presented wa over 
£5000. In the Cowdenbeath district over 400 men received 
bon\lSes. Twenty of them have each over fifty years' 
ervice, while one man has a record of sixty-three years 

and his son thirty-eight years. Over 350 men participated 
in the p resentations at Kelty. I t w~ at Kelty in 1782 
that the Fife Coal Company commenced operations, 
when it acquired the Lindsay Colliery from the old Kelty 
Coal Company. This accounts for the largo number of 
old servants in K olty in proportion to the population. 
The celebration coincides with the jubilee of Mr. Ca rtowe's 
connection with the Fife Coal Company, and he is to be 
presented \'1-lth his portrait in oils from the other directors. 

COMPARED with October, the number of totally 
unemployed in SwitrL.erland has risen by 29 10, chiefly 
ip. the machinery and building industries. At t he 
end of November the figures were 51, 128, as against 
80,692 in November, Hl21. The number of partially 
unemployed is 2\,900, a against 56,869 at the same time 
last year. In the machinery industry 5000 operatives are 
working with a reduction of hours of about 40 per cent., 
compared with 6000 last month, and about 2000--as in t.he 
previous month- with over 40 per cont. reduction of work­
ing hours. I n the chemical industry 32 per cont. of the 
hands are working reduced hours, whereas the phar­
maceutical industry has been well occupied recently, as 
well as the boot and shoe, straw weavers and hosiery 
trades. The situation of t he watchmaking industry has 
likewise improved. In the cotton, wool and silk industries 
2 to 3 per cent. of the workers a re on short time. 

THE industrial depression during the year 192 1-22 ha.s 
not been without its effect upon the number of applica­
tions made t o the Electricity Commissioners 11nder the Act 
of J 919 for consent to the establishment of new generating 
stations and to the extension of existing stations, the 
plant capacity of the stations and extensions sanctioned 
during the year amounting to approximately 17 4,000 
kilowatts only, a.s compared with 697.000 kilowatts for 
the p receding fourteen months ending .March 3 1st, 1921. 
It must be noted, however. that t he position was also 
influenced by t he marked progress made dur ing those 
lourteon months in overtaking arrears occasioned by t he 
war and in meeting the requirements of the t rade boom 
which followed immediately afterwards, for the provision 
thus made left many undertakers with an ample margin of 
plant when the depression commenced and the demands 
for power supplies for industrial purposes diminished 
accordingly. 

A C'OPY of the " Reader'S' Bulletin," sent to us by the 
City Librarian of Coventry, contains a select bibliography 
of books and periodicals on wireless telegraphy and tele­
phony t.o which Sir William Noble, chairman of the 
Broadcasting Company, has contributed a foreword. 
A great impetus has been given, states Sir William, to 
wireless telephony by the introduction of what is known 
as " Broadcasting. " Eight wireless telephone trans 
mitting stations are to be erected in this country- in 
London , P lymouth, Cardiff, Birmingham, Manchester, 
Newcastle, Glasgow and Aberdeen- and it is believed that 
these eight s tations will provide a service covering the 
whole country. Every evening between t he hours of five 
and eleven, concerts-instrumental and vocal- addresses, 
weather reports a nd a short synopsis of the world 's news 
will be sen t out from each of t hese stations, " b road· 
casted" through the ~ether, so that anyone with a wirele"~ 
receiv in~ set can listen-in, 
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AOBNTII!J ABROAD JI'OR THB SALB OF 

TIUENOS AIRES.-)hTC'Ht~LL'!I ll!lOIC STORE, r.76, (•,,n~ollo. 
C'HTNA. K ELLY A'O \\'A!.q11 , L•mit.-rl, Shonp;hni tlncl Hon,:: 

Kong. 
1-:GYI>'J',- CAJRO Expnr.qq Am~N('\', nl"ar • hE>ph~>nrd'q Hol<'l, 

Cairo. 
1-' RANCE.- 'RovVEAU AND Cu•:vrLL.P.T, Rue de lo. Banque, Poris. 

CnAPELOT A~D Cu:., 136. Bid. St. Germnin, Paris. 
HF:LC: IUJ\1 .- W. H. Sl\H T R A 'ID, 0'1, 78/80, Rue du March6-nm:­

HI'rhe.R, BruxeiJeq, nnd 44, Rue Joseph JI., O~tend. 
JNIH A. ,\ . I. ('Ol\fBRliH~t: AND Co., Bombav : 'fHACKER A 'ID 

Co., Limited, Bomhny ; 'I'KAC'XER; SPrNK AND ('o .. 
('olculln. 

lTALY.-~IAOJ.IO~r ANI) STRINI, :107, ('orso, Rome; FBATt;r,J,J 
'l' nEVRS, Col'l!o Umhurto l , 174, Rome; FRA'l'EJ.J,J 
HCJC'C'A, Romo; UJ.lii<'O H oto:Pt.r, Milan. 

.JAPAN.- MARU?.RN Co., Tokyo nnd Yokohomn. 
AFRI('A.- W M. DAWRON ANU ::ioNS, Limit.ed. 7, .'on -street 

(Box 4 !l). C'apotown. 
('. J UTA AND ('o., ,J ohnnn<>~hur~. Ea..qt, London, nnrl 

(lrohom~<town. 
J\llSTRALJA.- COROON AND (:oTCK, Limil<'d, J\lolhourno, 

Sydn<>y . .Bri~<hnrw nnd Perth. &c. 
l\lt:LVILI.t: AND J\1 tll.l.t:l'o, 1\Jelhourne. 
,\TKI'IIlON ANO ('o. , (:1'(1-<hl\llH!In>Ot, AdeJoide. 

(',\ NA DA. lhWllON, \\'M., A'IU :S<H<>l. Lunitcd, 87, Quc-Ein· 
lllr!.'ct F.a..<~t, Toronto. 

<:onno'l AND GoTcH, Limited, 132, Boy-street, Toronto. 
r.1 O'ITRf:AJ, N F:Ws Co .. 38(~ 3 8, St. .J nmc~ ·st reet, ~I ont real. 
ToRONTO Nr::ws Co., 42, Yonp;i'·Rtrt>ct. Toronto. 

('F.YLON.·- WrJAYAHTNA A 'ID ('o .. ('olombo. 
,JA:\1..\lCA.- EDVCATIONAL, OPPI,V ( 'o., J'ing-<ton. 
N J·~ \\' z EA LAND. - C:ORDON \ '10 c:oT(' II' Limitt>d, \\'l'llin~ton 

and ChristchurC'h ; LIPTCI'I ''ID Co., Auckland ; .J. 
W.JLSON CluJO A 'ID Co .• NopiE>r. 

STR.\ l 'fS • E'M'l.F.MENT::\. l{ F:J,T.v AND WALSB, Limited, 
Sin~npore. 

l ' NlTJo:D sr.\Tt-~' OF AM ER ICA.- bTERNATioNAL NEws 
C'o .. 8:1 nnd 85. ])uone-Atroot, Nf'\w York ; SuD!IC'Rll'· 
Tlo'l N ~:ws ('o., ChiNtgo. 

Agents Abroad for Advertisements. 
t' !JTF.D ST ATES ()F Alii f·~RI CA.-BJUT:Sl l A o Cor.O'I IAI. 

P.ttJ~~~~. Jrw., 7:16, The J{nl<'kerbo<'kor· Building, 16:?. 
W<•<~L 42nd·kl r'<'!lt, Now Yor•k City 

FHJ\N(' I~. ACIENC:f: Vox, 7, Hue de Sur,ne, Pori11 (VllJe). 
HE L<: llTM. \\'. 11 . ::;~IlTH AN o SoN, 78/80, H.ue du Ma rche-au:.. · 

H<>rh<·~. BruxC'JI(I~. nncl 4 4, H ue ,J oscph lJ .• 011tc>nd. 

SOUTH AMERICAN BRANCH OFFIC E OF 

« bt ~nginttr, 
526, Bol .. de Comorcio, Bueaoa AireL 

SUBSCRIPTIONS. 
TuF. r.~or:rnER con b<' hnd . hy ordl"r. from nn~· newsnr!I'Ot In town or 

l'ountry, nt the vnrlou~ railwoy 111«1 i1111' ; or iL C'an, if prr·fl'rr,•cl, he 
suvpliNI direct from thls ottlcc. 

Hair-yearly (Including lmlrx number) .. .£1 12s. Gll . 
Yearly (Including two index numbers) .. £3 5!1. Od. 

H rredit OI.'<'Ur, an <'Xlrn r·horge or two 11hilllngs and ~ixpcnce per onnum 
wUI be mnd<'. 

Foreign Subacriptions will bl' rrc!'IV<'CI nt the rates given b<'low. Foreign 
~ubs<'ribers pnying iu odvnoc<' at the~e rates will receive T111.: 
J~NOilU~P.R weekly and pollt fre(', Sub~t'ription~ sent by PoRt Offirc 
Ordrr must be mnde poyohlr to TII R J•:~o t NRP.R nod nccompnnleli 
by IPttl'r or ncJ\·Icc to the Pnhliqhrr. 

TIIIN PAPER roPIRS. TUIC'K PAPER COPIES. 
Hnlr·~'l'll rly . . . . 1:1 l 111. Gd. Holf-yenrly.. . . £1 J3s. 9d. 
Y(•nrh ,. . . . . 1::1 !lK. Ud. Yt•flrly . . . . £3 7:!. lld. 

· ('l'hl' clilfrr<'n<'l' to rowr extm po~t11ge.) 
Canadian Subscription-

'rhln paper edition 
'l'hi<'k J)n per I'd ltlon .. 

• • .1:2 I ~ . ()d. p!'r nnnum 
. . £:1 :h. Od. .. 

• • • RF.AOJNO CASES, to /IQ/d tu•Q ropiM of 'l'~E ENotNF:~t:R, rloth 
~tidn• ond ltallll'r bflrkH, Nlll now hf iltlpplud fit 411. !Id. n 1rh, 
(j.•, ;j(/, JlOHt j f l' l'. 

ADVERTISEMENTS. 
•. • The chnrg€' for ~ltnntions 0J){'n ancl Wonted Auvertisemeot~ or 

tour lines ond umlrr I~ four llhililn~r~, ond one shilling per line for 
i'arh additlonnl llrw up to one inch. When an advertl~rment 
11\f:'asur~ an ln<'h or more the chnr"c I~ twelve> @hilllngs per Inch. 
The rot(.'>( for nil other cl tu~~c~ of odverti.scment.q, other than th~c 
roentiont>d 300\C, nre lnC'Iu<led In " 'fRE E~OL'IEF.R Directory," 
whJch 1.- sent J>O~t free on applicAtion. .All single adverti.semt-nr• 
trom the <'Ountn· mnst be accomJ)onled by n remittance In paym<·nt. 
.\ltc>rnntc> ndvcrtiA!'mcnts will be lnRert~d with nil proctlral regularity, 
hut regularity rnnuoL be ~tunrnntecd In ony such case. All l'X('f:'Jlt 
'''l't'klv nci V('rtlsement.'l nr<' takl"n subject. to this condition. • 

Small Advertiaemeoh eaooot be lo1erted unless delivered before TWO 
o'clock on Thursday afternoon (the day before publication). 
ALTERATIONS to STANDING ADVERTISEMENTS must arrive 
not later than THURSDAY of the week precedin ~t publication. 

J.fltal! rtlltlill(l tu Atlrntiumml• and tht Publisllill(l /Jppartnwut flf till' 
J>o pl'r llrt'/Q h; oddr~lfKfd to lht• ,1/tt/IO{JI'r, n/1 fllhn 11'1/l'r< to IJ,. flddr•R,rd 
to tit•' Rditor of'l' m: ENOJ'I r;~:n. - -

Po1tal Addreu, 33, Norfolk-street, Strand, W.C. 2. 
Teleg. Addreu, " Engineer Newspaper, Estrand, London." 

Telephone Nos. 2256, 2257 ('entral. 

PUBLISHER'S NOTICES. 

• • • Wilh t/lilf tutk's numbtr llrt t~'tutl Tu'() Pour-pag,. $upplnn.tut• 
tll!Ultalill(l LorxmU>Iu:u, Octan Lrntrl, .AI"fopltmu, Jlormt E11qwn, 
.IJ<Hor ShiPI and Elutrical E nqinurill(J itl 1922. Ectru numbtr 11~ 
i~ll'lttd bv tlu P ublu htr rxmtai1u eo pits of tht~e St~ppltnttntR, and 11b • 
~Ntbu& are rNJtte~<lrd to nOl.ifv thr Jact ~hould thtv 110l. rueiu thtm. 

TO CORRESPONDENTS. 

•. • All lrltl"fJt inll'llflttl for i11AI"fti011 in Tnf. ENOlNl:ER or toJlloininl) 
't~KtionJI ~lumlrl br ctU0111Tlanitd bu tl1e tWilit ond addreas of the ti'Tittr, 
not tltrn~arillt for pu1Jlirali011, but fiJI a proof of oood faith. N o notirr 
t~•ltatrrtT ran /JI' takn1 of tmOnlflll01tll rommuniraticm11. 

• • • We cannot undcrtokt to rftum drarriii(JB or tllfmtt.,Niptl!; trl' 11111M 
tlltrrfore TV[Utlrt tONupornlrnt~ to kup copitll. 

By arrangemrnt with R rutrr'.'l Rngineering Sen•irr, • .,, 
••prer cont<ti?UI the laleRt lll'ttJ8 from all partR of thr 
world wllirh i.<1 likely to be of inll're.9t to PII(Jineers. 
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that there is more work about. The placing of the 
orders for two battleships must of nece~sity have 
it. (>ffect and will help to hearten everyone up ; 

THr l~sn•'lr.P.R, .Janunr)· ;;th, l!l2:l. ,.,m: :\.ncl, finally, therf' is not a s ingle big strike on foot 
J>r.N: )1111 K • • • • • • • • 1 :tnd not ev(>n a. rumour of one. The year, then, 
t 'RJ 'IV~~: Esotsl:ERt NO XOTr.g . . . . . . . . . . . . :! f ll d · h l 'ttl 
I•'J,I ( 'TI ATIO~l!IS TU F. PRIC' J:S OP };NOil'fP.PRI'IO 'hTRRIAL!I)) l RI": leaVes US llOt RO i Jl.off a ter a , an Wlt a 1 e 

THP. Y•:AR 1922 . . ' I k h b f t h ' r.oc'OliOTm:s oP 11122. (lll u~.> . . . . . . . . ~ more determination to ma e t e est o mgs 
XAv.u. roNSTRt'CTJON r~ 1922 .. .. .. .. .... c: instead of the• worst . we may fac:e 1 92~ with bright £LRCTRI('AJ. ENOINEERI NO IN 11122. No. J. . . 7 
PROI'O!!f:O PORT [MPROVF.MF.NT~ AT PP.R'H \10('(' 0 . • ~ hopes. 
\ :;\RVEN·IIAY JOURNAL . . . . . . . . !) 

.\P.RONAI!TICS IN 11122. (llhiK.) . . . . • . • . . • 10 
RAILWAYS JOINTLY OwNED . . . . . . . . · · 1:! Ua employment , THF. WATER Strl'PJ,Y OF BELFAST . . . . . . 1:! 
LWI'TF.RS TO TIIR EmTOR- ' h t ) b' ~ The Nlrol~on Boiler . . . . . . . . . . . . 12 w (' open t his bri<'f Retrospect Wlt 1e su JeCv 

The ThirkneR~ or Oil Film~ . . . . . . . . . . . . 1:! tha~ has haunted us all for t he past twelve months. RAILWAY MAT'r.JRS . . . . l I 
NoTF.s AND ~H:~tORAN I)A .. .. .. .. .. t:J Unemployment was the spectre of 1922, not only 
~~~:~~'l''il.~~aosPi.;(n. :: :: : : :: · · · · · · :: ~~ to t hose who suffered from it, but to a ll who have 
l\IoTon smvs JN 102:2. (IIluM.) . . . . . . . . . . . . . . 16 h 1 f · E ven at the present WATV.I\ SU I'PLY AND S.\N ITAR\' l•:NOINEP.RINO IN 1922 . . 1~ OWe S 0 COmpaSSIOn . ' 
HHIPOl'ILotso rN 11122. (llinM.) .. .. .. .. .. 20 mom('nt there are over one and a.-quarte1· million 
•rn F. EXTRA<'TION OF 0 1!. PROM BtTI I )rtSOI'~ 1\flTP.RlAI.!'O. ( lt lu~ . ) 2:! 1 d ' Jl d 
PRO\'IIS<'IAL LETTF.ns of peopl(> insufficiently emp oye m a tra es. 

The i\fidlondq nncl ~tnffort!Rhire . . ._;~ U we put the industrial population at r o_ughl_y 
l .. ancn~hlre . • . . . • . . . • . . . . ~ h b 
Sheffield . . . . . . . . . . . . 24 foUJ·teen mill ions, that men.ns t. at a. out nme m 
~N~~<~ Enl!lon_c~ :: .. :: : : .. .. .. .. .. ~~ every hundred are out of work. The condi~ions of 
Wnte11 nnd AdlolninK Countif:'~ ~~ trade make a certa in amount of unemployment T.ATRST NP.WS PROM TR E PROVIN('F.S . . . . . . <-v d 

PERSONAl. AND RnrsRss A N~ot'IH'EMJ:sTS · · :!.> always inevita ble, but t.he amount should not excee 
CCRRF.~T PRICE~ POR METALS ANII FPF.l-'i · · · · ~~~7 one tO one and a-ha)f per cent ., and, in health.Y 
FRF.~C'Il F.NO IIS.!P.RINO NOTES . . . . . . . . <-

BRITI 'H PATENT SPF.CJPJOATross. ( llln ~. > . . 27 circumstances, is due to movements in men a nd 
J.'ORTIIC'O~INO F.NO \OFM F.STS . . ·. · • :!i l ) f 
I'ARAO RAPHs- industri~s, and not , as at pre ent , to s ac mess o 
t~:~~~Lo~~~~!= ~~~~:rco~~rf~f'. 1 "~~~~ ~~~ ~ · · ~ trade. But as years go by, as population.s increa c, 
nte&>l Engine l''lt'rll' As110elntion . . . . . . · . . . . . ~ as new countries that werf' once purchasers become Shipbulldin" in H'on" Konl( . . . . . . " d 
c·ourrart" . . . . . . . . . . s produc<'rs, the problem of unemployment ten s to 

TWO FOVR·PAOP. :0\t!PPLEMRNT:; l.OCO)IOTJ\'ES. J.JNPjtS, ARROPLA.'I£3, 
~IARIN& F.NOINP.S, ~fOTOR SHIPS ~'Ill f: J,F.M'RIOAI, ENOI.N &&RJNO 
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1922- A Retrospect. 

FEw indeed arc they who have a good word to 
!'iay for the pa. t year ; rath<'r must one endure on 
all s ides complaints of its hardne and listen to 
rejoicings at its departurP. Yet year. , like men, 
are never wholly bad, a nd l 922 had many redeem­
ing features. P erchance . ome of its ills were of our 
own making. We grumbled and complained and 
abused until we had worked ourselves into a state 
of depression which made matters worse t han 
before. Could we have maintained a more cheerful 
courage, could we have put a better face on un­
toward happenings, we should not only have set-n 
more good in 1922, but more good would have 
actually <'Xistcd in it. • lackness breeds slackness, 
and it is to he fC'arerl that a part of the depre sion 
was caus<'d hy a Jack of energy. We all know that 
when t hings a rc going well it is easy to be energetic ; 
there is a. spice of profitable adventure, a plea ur­
a hlf' e::\.citement that maintains interest at a high 
point of efficiency. A wi nning army is always a 
dangerous army, and a lo. ing one does le s than 
ju. tice to its own qualities. 'rhus it came about 
t hat we did not do even as much as we might have 
done. Furthermore, therf' was sti ll , despite the 
reduction in tho income tax, very high taxation, 
and exce. sivc taxation reciuces energy. There is 
less pleasure in mak ing a hundred pounds when 
twenty-five of it must go immediately to the t ax 
collector than when nea rly the whole of it may be 
r(>tainrd. Th<' financin.l returns for the nine months 
of t he fiscal year arc better than Sir R obert Horne 
anticipated . Let us hope that the remaining t h1·ee 
months will be so good that t he new Government 
will see its way t o take another shiU ing off t.he 
burden on incomes and to wipe out entirely t he 
ill-conceived and ill-founded Uorp oration Profits 
Tax. 

We have said that the y(>ar was not wi~hout its 
good featur(>s. They began to manife t themselves 
quite clearly in the closing month , when little or 
no doubt remained that " c had passed the trough 
of the wa.v(> and had begun the ascent to the ere t . 
I t is, unfortunately, impossible to lay one's hand 
upon particular events and say '· this and this 
show the improvement." We have to rely for our 
optimism mainly on the opinions of those engaged 
in manufactures and trades. They say that the 
clouds are lift ing, that there are more inquiries, 
even more firm orders. But we may see, too, that 
the amoun~ of unemployment is diminishing ; all 
too slowly indeed wi th the worst of the winter 
months a head of us, yet diminishing. That must 
mean that more men are being taken on, and hence 

become more and more permanent, and the neces­
sity of finding a funda mental cure for it grows mor(' 
and morE' insistent. I t i. not unlikely thn.t in n. 
few months' tim(>, when history repeats itsrlf and 
trade hooms agai n, we shall forget the g rim figur(' 
of workless and starving millions t hat hM brooded 
over us for twelve months and more. We must. 
endeavour to turn our feet aside from that pitfall. 
The unemployment problem can be best faced when 
there is no unemployment and when there is enough 
money to bui ld up insurance schemes to meet t hr 
slump that Rooner or later is sm·e to come. 

Throughout thr who If' hi. tory of the industrial 
world unemployment has a lways puzzled and 
worried economists a nd politician . We are 
tempted t o say that it is a incura ble as th<' 
weath(>r. Wr may forecast the coming of th<> 
. torm , hut. we arc powerle. s to hinder it ; we may 
foresee the industrial depres ion, but we cannot. 
arre t it. Hence it come n.hout that thinkers 
have reached the conclusion- and nevf'r more 
noticeably than in the pa. t few months- that the 
best we can do is to insure against it. Now, th<' 
problem of insurance, whi lst actuarily soluble, is 
beset with difficulties of a nother kind. Hitherto 
t h<' State has been the irumrance office, but a feeling 
has grown rapidly t hat it would be better if the 
State could he left out a ltogether. This is no place 
to go into all the reasons, most of which a re fairly 
obvious ; but the opin ion has at last gained a firm 
foothold that the best way is t o entrust the insur­
ance of workers to the industries employing t hem. 
Unfortunately, admira ble as t he scheme is, it is 
beset with difficulties once we depart from single 
indu trie. and face industry as a. whole. .MJ·. 
McCurdy has hown that a perfectly practicable 
scheme is avai lable for the Northampton boot and 
~hoe trade, but no one has yet been able to adva nc(' 
any plan that meets the case of casua l la bour and 
of that large proportion of labour which is on thf' 
border line between several indu tries and which is 
a lmo. t unorganised and alway. in a state of move­
ment . Jt iR estimated that about six million 
workers do not belong to union. or other organi. a. 
t ions, and t.hf' prohlE."m of administering t he funclH 
of t hese people is one t hat ha~ to be handled. 

The diffi cultir~ arc Ro great that after many 
months of hard work no solution had been found 
by the r nd of t he year. But early in December 
t he Minister of Labour issued a Memorandum 
which forms n. valua ble basis for further discussion. 
Assuming- we believe rightly- tha t the olut ion 
must be found in insurance by indu.' tries, he placed 
three alternativE's bE'fore inve. tigator . By the 
fi r='t t he wJ1 olc control and management would be 
left entirely to the employers a nd their work­
p(>opl(>. The (>tnployers' agencies would collrct the 
contributions and distribute them. By the econcl 
method, the present ,'tate insurance scheme would 
be . t rengthencd and enlarged. By the third both 
private insurance by industries, and tate help 
for the part of the industrial population out! ide 
t he cope of such schemes, would be instituted. 
It must suffice to give this brief outline of the 
Memorandum and to refer our reader to our is ue 
of DE'cember 8th, in which it may be found in full . 
It is certain t hat ·when P arliament re-assembles it 
will give early attention to t his very pressing 
matter. In our view it would be wisest t.o remove 
Stn.te control a ltogether, but it is difficult to see 
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how that object can at present be reached, and 
probably a transition scheme will have to be 
adopted, partial tate control remaining until 
such time as the indu trie can take up the com­
plete management. 

Labour Diaputea. 

There were only two serious disputes in the engi­
neering trades during the year , of which the long 
struggle in the shipyards was the most serious. I t 
turned on t he removal of the 26s. 6cl. war bonus, 
and, beginning in January, cUd not end till the 
eighth of May, many men ceasing work early in 
April , after the employers had asserted their 
intention to reduce the bonus in two stages, 
beginning with a cut of 10s. Of it, it may be said , 
in hort, t hat the men were " pawning the stove to 
buy coal," for their insistence on high rates of pay 
sent many orders abroad. The second dispute was 
t he shop management lock-out. It arose through 
a memorandum issued in February by the Engineer­
ing Employers' and National Employers' Federa­
t ions, in which the following clause appeared : 
" The trade union (the A.E.U.) shall not interfere 
with the r ight of the employers to exercise mana­
gerial functions in their e ta.blishments, and the 
Federation shall not interfere with the proper 
functions of the trade union." The lock-out began 
on March 14th. On May 6th, ir William Mackenzie 
opened a Court of Inquiry, which led to further 
discussion ; but the dispute did not come to an 
end till June 20th. The amount of harm done by 
two disputes of such great duration cannot be 
estimated, but in part we must attribute the de­
pression of the year to t hem . With pleasure we 
record that towards t he end of the year industrial 
peace prevailed, and the gradual removal of war 
bonuse proceeded without further fri c·t ion. 

Technical Pro~re11. 

Whilst it cannot be aid that 1922 was dis­
tingui bed by any notable events in technica l or 
scientific engineering, yet it was far from uninterc>st­
ing, and in one di rection at least-the dev<'lop­
ment of the internal combustion engine for marine 
propulsion-distinct p rogres. - a we . how on 
another page--was made. The machine tool t rade 
wa , as one would have anticipated, very quiet . 
The lack of work in all branr.hes of indu~try 
decreased the demand for machine . and the short­
ness of money led manufacturers to ::;ati ·fy thrir 
r equirements from the seemingly inexhaustible 
stock of war stores. A few important orders for 
big power plants were completed, a record of which 
may be found in our review of electrical engineering 
during the year ; but nothing of outstanding 
novelty. The locomotive building trade wa badly 
hit , and the big order from R oumania, which it 
was hoped would mature, fell through from failure 
to make sat isfactory financial arrangements. The 
railway companies, on their sirle, did relatively little, 
the most notable locomotives of the year being 
Mr. Gresley's and ir Vincent Raven's three­
cylinder " Pacifies " and Sir Vincent Raven's 
electric passenger engine. All these arc dealt with 
on another page. Air transport, as we show else­
where, had to face a sea of troubles ; but, on the 
whole, it made progress, and several interesting 
machines, amongst which an all-metal biplane 
may be mentioned, were tmned out. R elatively 
little was heard about airships, but it might be 
premature to say that lighter-than-air machinr 
have lost ground. l n a year when money was 
scarce their costliness stood in t he way of further 
developments. From this brief summary, and more 
especially from the reviews of the year's progress 
which occupy the greater part of our space to-day, 
it will be seen that, whilst t here is no remarkable 
development t o put down to the credit of 1922, 
neither was it such a barren and hopele s yrar as 
at t imes it seemed to be. 

China. 

I t is in years of depression such as that through 
which we have just passed that one recognises 
with exceptional clearness the dependence of 
Great Britain on her foreign markets. When trade 
is good there is so much money available and the 
home demand is so great that we arc apt to over­
look the fact that overseas commerce is the life­
blood of our industries. A very great, a very 
important market has been loat to us in Ru ia 
and in the Central European tates; Australia 
is becoming more and more self-supporting for 
engineering products; and India is developing 
her resources in a way that eau es anxiety in this 
country. If we de ire to Aupport an increasing 
population more work is essential , and we must 
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therefore keep our eyes open to every pro pective 
market . For t hat reason THE ENOINEER appointed 
quite early in t he year a number of correspondents 
in China, and it i sued at intervals through many 
months of 1922 letters and articles by the e 
gentlemen. China must some day depart from its 
traditional slowness and advance under t he pressure 
of the West. When that day comes she wi ll require 
vast upplies of engineering materials of all kind . 
America and Cermany- pa.rticularly the former­
are leaving no Htone unturned to secure a firm 
footing in tho pro pecti ve markets. Great Britain 
must not be behind them, and the object of our 
action is to encourage Briti. h manufacturing engi­
neers to take a greater interest in China. We hope 
to achieve it partly by creating a n atmosphere­
as the saying goe - and partly, as opportun ity 
offers, by giving specific information upon what 
action can be taken. I t is unfortunate that in this 
fir t year of a co tly venture China has been so 
di t urbed by a revolution of more than ordinary 
dimensions that the early progre s for which we 
looked has been greatly delayed. But we are as 
certa in as ever that it will come, and we would 
urge engin eers not to cea e their efforts to secure 
a firm footing in a fi('ld which hold. out va. t 
prospects. 

Concluaion. 

Looking, then, at the past year as a. whole, we 
venture to say that it was not so bad after all, for 
at any rate it began t o improve towards t he end , 
and it left u with high hope. for the coming twelve 
months. I t CatTied us, moreover, a long way 
towards t he end of the transition per iod . hetw<'cn 
war and the restoration of normal peaceful con­
ditions, and it did so without a s ingle one of tho e 
social convulsions which at one time were greatly 
feared. It may indeed be said of the ocial position 
that it more than fully justifi ed belief in the 'sterling 
qualities of the British people when face t o face 
with difficulties. Not a lone in the working cla es, 
but in professional cla. srs too, great hardships 
)}ad to be borne and a gradual lowering of wage 
and salaries had t o be faced. If it would be vain 
to say that the strain wa borne cheerfully, we can 
fairly as·sert that it was at lea t accepted with 
resignation and patience. After the struggle with 
the shipyards in the early portion of the year t here 
was, as we have seen , no strike connected with 
the reduction of wages, and the temper of the 
working men and women of Great Britain during 
an extremely trying period deserves and dema nds 
recognition . To it we owo much of the progre s 
that has been made towards the re-est abli hment of 
the British financial position , and if under the 
improving conditions which are now before us it 
is maintained, the whole community will ere long 
find itself in a more prosperous, a more contented, 
a happier condition than it has enjoyed since the 
fateful days of August , 1914. 

Motor Ships in 1922. 

TuE returns of motor ships built and completed 
rlw·ing the year show t.hat the output for 1921-
approximately 330,000 ton.~-wa.~ exceeded by nea.rly 
100,000 tone, and that in spite of two years of sorious 
shipbuilding depression the tonnago of motm ships 
is continually increasing. More important is the 
fact that Cr<>at Britain now stands at. t.he head of the 
list. fo•· motor shipbuilding. A be ut a ACOJ·e of motor 
ships, representing close upon 180,000 ton$, wore 
completed dw·ing 1922. ThiP fact is significant at a 
time when, owing to various typos of propell in~ 
machinery which may be built. the future of mnrine 
engineering may truly be ee id to be in the melting pot. 
Happily, there are many signs that lhe importance of 
the motor ship has been recognised by both ~hip­
owner·s nod shipbuilders. According to a recent 
authority there are now five des igns of fourstroke 
cycle onginea manufactw·cd by eight different firms 
in thiP country, while six designs nf two.stroko cycle 
engine.~ are bein~ built by fcurteen firms. A detailed 
analysis of thcAe varioUR types of machinery wo uld 
extend beyond tho scope of the present article, but the 
progress of tho year· may be t raced by briefly dealin[s 
-.vit.h each of the principl\1 types and outlining "hat 
ha been done. 

Tbe Burmeister and Wain T ype of E ngine. 

This type of standard mnrine oil E'nbine occupies 
the for<>most place in the return!' of motor ahip , over 
thirt.y aets of machinery havi ng been completed by 
t he parent firm and its various licensees. At Bur­
m(\ister and Wain's works in Copenhag\3n engine& 
were built for eight ships, representing 19,400 
indicated horse-power and a dea.dweight tonnage of 
over 60,000. A typical vessel of the year is the 
Tenne see, an 11,000-ton ship builL for Wilhelm 
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Wilhelmsen, of Tonsberg. The Tennessee is a 44ift. 
vessel fitted with standard twin-screw engines of the 
f> ix-oylinder type designed to devolOJ? 1550 indi.cat.t"cl 
hor·Re-power at a speed of 121i revolt~t.1on.~ per rrunute. 
The normal corummption of fuc>l averngc~ about 10 
tons per twenty-four hour~. and tho ? il fuel capac~t~ 
of tho tanke is estimated to bo sufficl(mt for a radms 
of action of about 30,000 mileP. The Got,n.vorken ,. of 
C:othonburg also built four !:!hip!' . engined wtt.h 
Pimihw machinerv. T" o sets of enr;mes we1 t» con­
structed for the ·large ore-carrying Phips. the Lulc>J\ 
and Luossa, 399ft. 8300-ton vessols f or the .cf'i.i nges­
burg OxelOsund Company. They are 1~00 mcltcat E~d 
hor ·e-power unit~ with 23tin. horo cyltndors a~d o. 
stroke of 35*in. Two sets of long-stroke engmeA, 
bor·e 24~tn. i,y 5l}in. , were n.IPO completed and 
installed in the cargo ships, Hjelmaren a.ncl the 
Kolonaren re.c;pectively. At the close of the year ~he 
Of•tawerken had thirteen v<>~sels in hand aggregatrng 
70,000 tons with DiePel engines of a total of 15,000 
indicated horse-power·. Considerable progress was 
made with the building of the Bw·mei. ter end ~Vain 
type of engine in Germany at the DeutAc.he \\ er!t., 
in Hamburg, and at the A.F..G. works m Berhn. 

oven Phipll were completed during t.he year , ancl 
other sots of machinery ar~ in hand. Two of the 
ve.~sels on ordN are vcrv large-26,000 tons-ore 
carriers for , wedish owners. Harland and \\' olff own 
tho Pole right ... ~ for the Burmeiste~ and \Vain ~.ype of 
engino in Great Bt itain, and therr work.~ aduove?- a 
largo output of this type of mnchi~ery. Durmg 
the vear standard ships for the Glen LmE", t.hE" R oyal 
Maii l-iteam Packet Company, and the Holland­
Amcwica Line \\"ere completed. One of the notable 
vcsf!cls of tho year is the Adda-the Rldt•w Dempster 
pa~senger liner which was described in our iAsues 
of Dccembt»r ]At and 15th. Tho F.clib~. the t.hird 
motor ship for the F.ldor Dempstc>r· Line, hM also 
been recent ly launched. The fir~t :-: c>t of long-:>troko 
engines to be built in thi!' count.ry wer·e C\rccted and 
te.c;ted at Harland and Wolff's Clnsgow works. They 
were built for J ohn G. Kincaid ancl Co .. Limited . 
01'cencek, who are !>Ub-licenst>t>S of Harlnncl ancl 
\Volff. '""· H. All<>n , l-ions and C'o., Limit.cd, of Bed· 
ford, have acl) uired a lice.lce ft·om. Harland ?~d 
\\'olff to build engines of t.he BtnmeJPter and \\am 
type for ship~· alL"<iliaJ-y machinery and f~r hmc~ usc. 
In Amm ica• the Californian and tl•c l\1r!-':-:ourtan-
1 0.000-ton cargo ships built hy t ho 'tamp ~hipyal'ds 
nnd engincd with mnc·hinery 0f the Bur:mOl.otct· ?ncl 
\\'a in type have provt><l VE\ry SUC('C~sfulm operatiOn. 

The Beard more-Tosi Type of Eogine. 

The fit·~t Beardmore motor ship. tho Pinzon, wa.Q 
built. for l\IacAnclrews, r•f Lon'"lon, and ent.ered the 
flt-m's Spani~h ancl Mediterranean. ser·vices ~arly i~ the 
ycnr . The machinery comprts~ a. st x-cyhn~er 
BC'arclmore-'f osi engine havin~ 24 i m. dtamoter cyltn­
de•~ with a stt·oke of :3 ~in., the power developed 
b<>ing about 1250 brake hor<>e-power when running at 
a spccd of 120 rt>volut innR per minute. . The atT~~ge­
mPnt of t.ho machincry and the elcctn cal auxtlJaYy 
<>qui pmen t WfHI <lesC'ri b<>d in Tn t:: RNC:TNEER for the 
1Oth of Februar}'· ,'omP inl<>t·esting particulars arE" now 
avai lable with ;e~anl to the performl\nce of this ship. 
Tho Pin:wn hM no hoi l<>•·s, and t.ho deck wi nches aro 
of the elect.ric· t.ype. An t"ight-h~.ll' w~t·ki~g day 
sufllces to wot·k the cMgo, and durmg t lm• ttme t·he 
!-hip can be lighted anrl the pumps nm for a total f~el 
consumption of Jes: tht~n one-fifth of a ton. Takmg 
the price of fuol oil at 72s. 6d. p<'r ton , th<' whole of 
the duties of tho ship when working cnrgo can be 
performed at a fuel <·ost of 14A. 6cl., whereas with a 
steamer o{ th<> same l?ize the amonnt of coal consumed 
would probably be of the order of ? tons, costin_.u 
neal'ly eight t.imes as much. The runmo.g costs o~ tlus 
ship are illnstt·atNl by the results obtamed durmg a 
recont voyage ft·om Liverpool to Barcelona. and oth~r 

panish ports and a rot\trn voyag<' to Gla.stzow 1.na 
Liverpool. The t.otal dil'tan<"e. covered during the 
voyage was 4241 mile?, nnd the total timo !>pent at 
sea 14 days 9! hours, giving an average Hpced of 
11 . 4 knot.<:. Dlu-ing this t ime the fuel used by the 
main cn~ino at. Rea was 76 .54 tonR, and that used by 
th<> auxiliary en~ines 2. 1 tons. while the total amount 
of fuel used in "vorl,ing ca.rgo in port.s amountt'\d to 
4 . O:l toru>. 'The comhint:~d fuel COJL~umption for all 
purposes works out at 5. 46!1 tons per 24 hours et 
sea, and it is stat<>d by the makers that lhis figure 
COlTOSponda tO a fuel con~umption of 0. 32 lb. Of Oil 
per indicat.ccl horse-power for all purposo.a. During 
the yf'ar there was a elight falling c,ff h the amount 
of fuel con.<mmed, which is explained by tho gradual 
bc>dcling in of pil'lton ri ngs and brarings to normal 
running service.a. The special fea.tnres of thi~ en~in<>. 
tho fuel valve, air induct.ion syst<>m, and the com­
bined air and exhau..<;t valve arrau~ement with 
director control valves, have proved highly satis­
factory. The sister ship to the Pinzon, t.he Pizan·o, 
recently completed her trials on the Clyde, and orderR 
for a further set of machinery for a new ship are in 
hand. The Beardmore-To~i t y·pe of engine is also 
heing built on the North-East CoMt by RichardRon~>, 
\Ve)lt~arth, Limited , and there also engines are in 
C'0urse of complet.ion. 

The Camellaird-Fullagar T ype of En~ine. 

In our last year's Review reference wn.s made to 
• 

the motor ship Malia, owned by the Brocklebank Line, 
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BRISTOL THREE-SEATER TAXIPLANE 

AVRO " BISON '' FLEET SPOTTER 
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AVRO " ALDERSHOT " LONG-DISTANCE BOMBER 



St' PPL£m' '-'T TO THE ENGIXEI;;H, ,JA!'IoAnv !i, 192:!) 

S 0 M E 1f A R I 1\ E E N {) I X E S 0 F 1 9 2 2 

• 

• 

THE ENGINES OF THE S.S. CITY OF NAGPUR, 6000-I.H.P. 

NORTH BRITISH z.10.B.H.P. TWO-CYCLE DOUBLE-ACTING MARINE ENGINE NORTH-EASTERN-WERKSPOOR 1400-H.P. MARINE DIESEL ENGINE 
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and fitted with two 500 brake hol'f1e-power Camel­
Jaird-Fu llagar engineR. • 'cveral RUC<'a<:sful voyages 
werE" made durmg the year with this ?hip, but it wa~ 
rt-<:cntly <laC'ichxl to tnke out Hw f'xistinp: enginc>4 and 
replace t hN•l '' tth two largt·• c·n~in<'-. of 1000 bra kc• 
hOTI'f'-powc•r oot·h, whic·h woro originally built for thr· 
ve.«sol. The t riniR of thc>"e ongines under tropical 
f'Ond•tioM, and when ui4i nr4 boi lc•r oil, wc·re dO>'c-ri bod 
in our it<f4ue of AuguMt l lth, ond the re:-~ult~ 
wPro givc•n. ThiH work is now proceeding nt Hirken ­
hE>a.d. and the Malia iR oxp oc·ted to ba again r<'adv for 

• 
"PrviN• i11 t.he e~trly part of the year . 

(:roat intOr('~(, ('(•ntrOS arOIUlcl thrPE\ flhipH orcJN('(I 
fm· the• Unit.od Fn1it Company, of B o11t.on, wl•i<·h fHO 

to ho fitted wit.h nlect.rir·al-propolling f'quipmC>nt. 
Ea<'h ~o~ot of rnnehinory will compriqe f0ur· Caml'llnird­
Fullagar ongincH ()f Hpccio-1 conHf.t'lltf.ion , with cylindert~ 
14in. diameter by 16in. Rtroko, oach engine develop­
ing about 825 ht·o.ko horRo-powc•r, at a speed of 250 
revolutioAA per mjnut.e. AH r<'gstrd~o~ t.be general 
<le"'igt1, wo und~r~tn.nd that, th<' r·on'ltrnction r f the 
en~in(l will bo ~imilar 1o thnt. of thE' land tyre\ of 
ongino b•1il t l>y tho i'~ngl i'lh F.lcc·t•·ic Company, 
Limited, nnd de~l'ribN1 in our i<~'IUE' of April 28th. 
hut thnt in th<'l nc>w engines, thn openinp of the> fuol 
valv0!4 ~'·i 11 be control led by rod,. op<'ratc>d from ulmH 

on tho main cronk Hhaft. Eac·h en~no il4 t() be 
directly coupled to a 500-kilowntt and a 200-kilo\\att 
direct-r;urrent gc>norat or, both in linP, the eler·tric-al 
equipment being suppliod by the BritiPh Thomlion­
Hou~ton Company, J .. irnitt'd. The 500-kilowatt JZCne­
rator'i will hC' e·()Jlll<'<·tod in Reric·~ to the main pro· 

Ti r E ENGINEER 

Tho Dur<>nda i'! on~ined with t.win-f'crew mQ.('hinery, 
eadt engino being cJe,ignc<.l fot· an output of 2330 
inchc·l\tC'tl Jwrl'!e-power, at a speed of 96 revolution<> 
p<'r minute•. ThPro are> ~o~ix c·ylinclerg to eac·h enginE', 
26!111. bot·t• bv 47iu. "' ll'(lkc•. The Durnra iR a flmallc>r 
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VC"'ICI Cif 20!)0 tow~ cle•nd\\ ci,~tht c·apaf·ity, ancl twin· 
Hc·t'<'W e•ng1nc·~ of a tlC'\\ typ<' clt>velopina !500 brakP 
hor·'~e -po" c·r JWr 'I haft are in~tall<>d. The c·vlindeN~ 
an~ l 5in. bMe•, with 1\ HtrOkc> of 30in., and tJ)o 'lpeecl 
of tho c•ngino i~ J 6!> rovnlutionH per minutE'. One of 
the new engi ne'~ of tiiC' yC'Ar iH the two-Ptroke r·yC'Ie 
cloHhle-acting Pngi rw, ftH ilhtHtrnt.ion of which i~< 
rc•prod11<'ed in 11. SupplemPnt to-dAy. Th<> 24-0 
brakc> hotflt'-pnwl'r 11nit wnH hHilt for dynamo drivinR, 
and will forrn part. of the auxiliary mnchinory of a. new 
motor Phip. 'rho now prinl'iplo hafl, however, proved 
so HII<'C<"!I•ful LIIM a main onginC' of larget pow('r iA 
bc•ing c·on~truc·ted. 'The pasRen,gor lin<'r Domala hafl 
rwvlo HII('('C'J<Hful •·un" during the yc>ar. 

The Neptune Type of Eolfioe. 

Jn Fig. 1 we illu>~J.rato a ne-w fype of two-Ptroke 
r·yc·lc• engine, built by , 'wan, Huntor and Wigho.m 
Rtdutrcl~>on, at. Neptune• \V(Irks . The ('ngine wa.<4 
cle~i~nl•d under lir·c•nc<• from the Atlns Die$ol Company, 
Limitf'cl, <If fo\toc·kholm, and presents sevetal new 
fea.Lurc•>4 in it<> con .. t mc·f ion. Two set s of rnachinorv 

• 
of thi"' type MC' lwtng built for the tanker Arnu<~. and 
each u.1it iH mt.ccl nt. 1400 indicated horHe-power. 
whC'Il n111nin~ H{ 1\ ~pC'<'cJ of 125 revt)JutionH pf'r 
min11H•. Thero fll c Mi'C c·vl incl<'r>4 of 17in. diametPr, 

• 

FIG. 1- 1400 LH.P. " lfEPTUJfE " MARINE OIL ElfGIJfE 

pellins motor of 2:i00 Hhnft h()I'Pe-pow<"r, which \\ill 
be placed C'loHc t.o tile Rtcm of the Ahip. The 2(1(). 
kilowatt ~eneratora will AC:rvo the electrically-driven 

• 
engine-room a.u'Ciliarie.-. on a. 220-volt circuit. The 
construc·tion of thiH ma<·hin<'ry i'l pror·eediog "ati-.­
factorilv. • 

One of the E.m.t, of the ('aJOr·llaircl licen.qee!4 to 
complete an ongin~> iA Lh<1 firm of John Brown and ( 'o., 
Limited, whi<·h rPrent ly tested a two-unit Brown­
Fullagar ongiuo, which formH part of the t.wo 2250 
hrake horHo-powPr engines thf' firm ifl building for 
J apanese ownoi'P. 'rho third unit of the fil'st engine 
and also tho second ongino is rapidly approaching 
completion. Another Clyde finn, David Rowan ancl 
Co., Limited, alHo ha"! under coMtruction a s ix ­
<'ylinder engine, having cylinclerH 18!in. diameter 
by 25in. stroke, ancl da.'ligned to develop 1500 to 
1800 brake horRo-pow(•r, at a speed of 115 revolntior>~ 
p<'r minute ; thiH engine ifl being buqt for a Clyde 
VM"el. At Palmer's Shipbuilding and Iron Company, 
Limited, engine~ are being built for Rritieh-ownc.'<.l 
boats. They aro a iRo Rix-cvlinder unit~ with 23in. • • 
bore cylindel''~, having a Htroke of 36in. They a ro 
de~igned for 2650 brako horse-power, at tho low Rpc•f'(l 
of 86 rovolutiorUJ per minute. During the year GarPIH 
Frare'l, of (;hent, Belgium, acqUtred a licence to build 
Fullagar cnginf''~, and they "Ill Rhort.ly bc>$Zin to 
CODStrue·t enginf'O Of thiR typC'. 

The North Britiah Di ... l Eagioe, 

The year hM boon a. bliHY onE\ at, \\'hitPinch, and 
four ve."RelH have been fittod with mAchinery. \\'(• 
reproduce in a. Supplement a. view of the motor ehip 
Ha.uraki, built for the U nion SteaJ'TUjhip Company of 
New Zealand, Limited. Other ve;~l'els completed for 
the B ritish India. Steam Navigation Company, 
J..imited, arP t.ho Dutenda, the Durnra. nnc-1 the Dwarka. 

and the Atroko of tilf' engine is 31iin. • u cce,qofu) tests 
flf the 6rRt SC't of rnac·llitwrv have been carri£>d out. • 

The Nobel Eo1fiae. 

J n the early pnrt of f he year particularH were> 
publishod in TuF. ENOJ'I'Er:Rr-see iPsue~ for .Januo.ry 
27th and Ff'bn•ary 3rd-of a new de~ign of Nobcl 
marine Die.qcl c>n~ine, of 160() brake hor'!e-power, 
and the r('Ru)t.!'l flf te•"t"' made on this on~ine bv Pro-
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fe-.flor Rosborg, ()f fo\to,.kholm, were !Oven. Tho 
engine, which iP 1·obw~t in build, omhoclie'l thE' experi­
ence of tho N(,bol finn ga.inccl in con.qtruction of a 
large numbet· of DieRo) <'ngine~ for Rusflian river work 
an(l for service on t..ho Ce.~pian Sea. We ar·e informed 
that the engi no wi 11 shortly he i nPtnllc>d in an oil 
tanker. Thcro aro int<'reqting point.q in the desi~n 
ancl col1.f!truct.icm of tho Nohel engi ne, and 1\. further 
df'\'eloprnt'nl. of thi"' typo for marino and land work 
rnay bo look<•d for. 

The Still Eogioe. 

Tho pap(•r rl'ncl by :\Ir. A. Rennie before the J OAti­
tution of E11g1rlC'PrM ancl ShipbuHders in , 'cotland, 
and r<'printNL m tho i>l!JUCfl of TuE ENOI:-I'EER for 
Fobrua•·y 17th and 24th of la~t yea1· made known to 
ow· readerli I ho expM1mc-ntal work whic·h had been 
carried out on this engine by . 'rotts • 'hipbu.ilding 
and EngmeC'ring Company, LimitE'd, of Greenock. 
An 8000-ton v<•so.;('), bUilt to the order of Alfred Holt 
ancl Co., Limited, of Liverpool, is now under con ­
atruc·tion, and will be fitted with twin-screw • 'cott · 
Still engjne~, whie·h are designed to develop a total 
power of 2500 brake horAe-power when in sea. service. 
Each 1250 brake hort~o-power engine has four cylin­
d ers of 22in.l diarnoter, with a Atroke of 36in., tho 
Apeod of the <'ngine being about 120 revolutions per 
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minute•. The firHt set of engines iH approaching c-om­
pletion, and it 18 exp ected that it will run teat bed 
trial"' in the early part of the year, and that tho A hip 
will b<1 rc•ady for t<(·a trial!'! t-OmPwhere about the 
m•dcllc• of tlw vc•ar. It iH of intc·rc'lt to notf! that • 'ti ll 
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t·ngmc•'l of tho land type arc• also bE-ing built by P<~ter 
Brotlwrhoocl, Lirnitc·cl. A 250 brake hor~-powf!r 
Broth<'rhcHJd -St ill c•ng11w, \\ it h c·y lind~r>~ 12~in. bot·<, 
by I !)in .... t roko, running at. n ~o~pc·Nl of 2:"i0 rP\'Oint iflnA 
p<w tninutf•, J!-4 now und<••· e·on.'ltrll('t ion. 

The SuJzer Type of Engine. 

Tho type of two-Ht r·oko r·ycle marino f'ngine ovolvecl 
by thiH woll-known fiJ·m of HwiH.'I engineers mad e 
<·onHidNablc l"'ogrPH.'I during tl1o year. T he Con do do 
( 'hurTu<·ha, b uilt hy AnMttong-'Vhitwort:.h, showed 
good re~o~ult'l in opora.tion, and the Norwegian-bu.il t 
Rh1p, the H~tndica.p, tho firAt ves'IOl to be fitt.ecl with 
turbo blowM~o~ for Hcavcmging purposes, also mado 
exc•cllent voyagoH. During the period 1921 to 1922, 
tho total nurnbor of rna.rine engines of all kincls, 
including thot4<l for ~;ubrnarinc~. coAAtructed at. 
\VintorthUJ• numborccl thirty-fow·, reprc~>enting 38,000 
indic·at<'d horHO-p<>W('I'. Experimental work ha!i affio 
b<• •n c·arriNl on, and t lw ne\\ R. V. 110lid injection typo 
of engine, '"hic·h \\ill be built in Great Britain by 
G. and J . \\'oir, Limited, has been perfect.E'd. Tho 
illustration roproducecl in Fig. 2 shows a two-cylincler 
unit. of thi tt type>. The· R. V. engine ha.<i not yPt l>een 
fl<•v<>lopcd for large powerH, and it is cxpectccl that 
for the meantime it will bo built in size~ up to about 
200 brake hor!>e-powe•·· • 'atiAfactory experimental 
progrc•f4>4 is b eing made, we understand, with tho 
application of thiR prine·iple to large engine!!. Two 
firrNJ on tl1e Clyde havo Hulzer type Diel'!Ol machinery 
und<·r c·on'lt r11C'tion. At " 'illiam Denny and Broth0J'H, 
l hunharton, t.win-H<'l'(IW ntllc·hi rwry of the two-stroke 
c·ydo Hulzor type•, having an aggregate hrakn ho1·Hc·-
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powe1· of 2!)00, iH in c·out·"'(• of completion. The firAt 
Het hM I!U(·e·OAHfully pfl~"'(·cl through the Rhop tcHtH, 
ancl tho fl(•c·ond ~<et will Rhortly be ready for tef.lting. 
Die!'IOI engine!:! of tho same type, a. twin-screw set for 
300 aggregate horHe·pow<•r, have also been u~red on 
vane \\ hool propulsion trials, and for other te~t11, 
includmg the uf\0 of )1f'xic·an hl<'l oi l, and have worked 
satiHfact.orily. 

At tho LmthouAQ yard of Alexander • 'tephen and 
• on.'l, Lirruted, tho machinery for the Dalgom.a, a 
cargo vessel for tho Bri ti ~<h India .'team NM•igation 
Company, iH a iHo nearing c-ompletion, and the ship i8 
expected to be launclwd early in the year. \\'e 
recently iAApectod the!'IO engines, and they are o£ 
special inton•Ht, becawro they are the first BritiHh­
built enginoR to bo fitt~d with turbo scavenging. 
Thoro are two turho blowMI!, one for each engine·, 
supplic>d hy B rown, Hovcri and Co., and William 
Reavell and ( 'o., Limited , of lp>l\\'ich. 

Tho moHt. important molor Hhip order of the year 
waR uncloubt<Hlly that placed with the F'airfiold 
. 'hipbuilding and £ngineering Company, Limited, 
by tho Union StearMhip ( 'omp any of New Zealand, 
for a 600ft. motor paHHc•nger liner for itH New Zealand­
Vancouvcl' l'!Ql'VICO. ThiH large quadruple-screw liner 
will be• prop(lllecl by four setq of six-cylinder two­
Rtroko c·yc·Jo Fairfield-· 'ulzer engines, oa.ch unit 
clov<•loping about 30()() brake horse-power, and nmrung 
at 135 revolutions per minut<>. The cylinderH v. dl 
have a. diameter of 27in. and a piston s troke or 39in. 
The Rravc>nging air "ill bo Hupplicd by three c lc>c·­
trie·alh•-driv(ln turbo blowcrH of suc·h s ize that two 
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will Hupply all the air required by the four mam 
engincH. The auxiliary machinery will include four 
two-stroke c·yclo Sulzer cmginc>q, each directly coupl('cl 
to clynamoH, ancl designed for an output of 400 brake> 
hor,;o-pc>wc'r cac·h, at a speed of 200 revolutions p er 
rrunuw. Work on the bc·d -platcs and columns of tho 
main engine ha~. we~ un<lerstand, already begun. 
The progres.-. and rC'sult!i of thi8 machinery installation 
wi ll be watc·lwd with the keenest interest, for it 
represents tho grcat<>Rt Htop forward which ha.a been 
made in motor sh ip construction in. recent years . 
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The Vickere Type of Engine. 

'I'he Scottish Musician, built for Tankers, Limited, 
was added to the well-known fleet of oil-carrying 
ships engined hy Vickers Limited. During the 
last weeks of the year the motor vessel N a.rraga,nset 
was overhauled. This Anglo-American oil ship has 
been in service since it was delivered in May, 1920, 
until December 15th, 1922. The total number of 
miles run during this period, as taken from the copies 
of the ship's log, is 117,860 miles. Designed for an 
average speed of 10.5 knots, the average speed taken 
from the log is 10 .09 knots, and the daily consump­
tion of fuel oil for the main engint>s is given hy the 
makers as 9. 65 tons. 

The Doxford Opposed Piaton Engine. 

Very satisfactory r esults were achieved by the 
Yngaren., the first vessel engine<! by Wm. Doxford 
and Sons, Limited, and the second ship, the Dominion 
Miller, a. 9300-ton. cargo boat, built for Furness. 
Withy and Co., Limited, was completed early in the 
year. This vessel is also engined with single-screw, 
:3000 indicated horse-po·wer machinery, but in this 
c·a. e the clerk auxi liaries are steam driven. Later in 
the year the sister ship to the Yngaren, t.he E knaren, 
waR completed and delivered to the Transatlanti c 
:-:lteamship Company of Gothenburg. W e reproduce 
a n i1lustration of this ship. Ext.ensive trials were 
c·arried out on an engine similar in all respects to 
those installed in the above-mentioned vessels, and 
interesting results were obtained. The trials demon­
strated t hat., using the solid injection principle, high 
mean pressures up to 100 lb. per square inch can be 
maintained, a nd that boiler oi l can be quite well used 
with this engine. The overload te>;t >; also showed that 
the engine gave a better fnel consumption at. the 
maximum piston f-peeds of 750ft. to 800ft. per 
minute. That good combustion takes place under 
such conditions is rather astonishing when it is borne 
in mind tha t the >;epa.ration speed of the two pistons 
is 1 500ft. to 1600ft. p er minute. Experiments on the 
amom'l.t of air used in starting the engine showed t he 
quantity to be very small. Two sets of Doxfonl type 
engines are being bui lt in America by t he ,'11n Ship­
building Company, Limited. 

The Werkapoor Type of Engine. 

The output of the Amsterdam Diesel works dlU'ing 
1922 was affected by the depression in shipbuilding, 
and only three vessels were delivered, these being the 
Han Andres, a 3000-t.on vessel with 1420 brake horse­
power engines ; t.he H allfried, a vessel of 2250 t ons 
tleadweight capacity and engines of 1870 brake horse­
power; and the moto1· ship Rhea, of 6800 tons dead­
weight capacity and engined with 780 brake horse­
power machinery. An interesting feature of the 
Rhea is the special arrangement of mechanically 
operated windlasses, which are driven by a. steam 
engine fed from the donkey boiler. A further set of 
engines for t he motor ship Indra, a sister ship of the 
H allfried, are now nearly complete. 

At the Nor th-Eastern Marine Engineer ing Com­
pany, Limited , vVallsend-on-Tyne, t he Segovia, a. 
sister ship to the Sevi lla, has been built and delivered 
for the F red Olsen Line, of Christiania. These vessels 
have a length of 270ft. a nd a deadweight capa0ity of 
2000 tons, a nd they are engined with single-screw 
Nort.h-Ea.stern-Werkspoor mach inery developing 1400 
indicated horse-power at a speed of about 120 revolu­
tions per minute in six cylinders, 560 mm. bot·e by 
1000 mm. stroke. A set of similar machinery is under 
ronstruct.ion fot· anothe1· Rhip shortly to be launched. 
A ba<1k view of one of t.h i'RP engine~ iR reproduced 
in the Snpplemt"nl. 

German Motor Ship Progresa. 

The returns for t he year show that the po::;iti on of 
Germany with regard to motor ship -construction is 
second to t hat of the U nited Kingdom, whi le Sweden 
is third. Various types of engines have been con­
Rtrncted by Krupps, Blohm and Voss, the Deutsc~he 
Werft, H amburg, and A.E.G., Borlin, and also the 
Deutsche Werke a.t Ki el, wh ile a M.A.N. design of 
slow-. peed engine has been built at Bremen. The 
large shipowning companie!; are not only ordering 
c·argo boats, bu t also passenger liners fo1· the At.Janti (' 
and South Ameri can se1·vires. 

Teating Motor Ships. 

At the spring m eetings of the In.<~titution of Naval 
Architec·ts it was announced t hat, in conjunction with 
I he I nstitutions of Civil and Mechanical Engineers, 
a committee had been formed to test motor ships 
un.det· serv iec conditions. f t i!'! satisfactory to report 
that thi:s committee ha~ been appointed and has 
hegun its work, and that Reveral builders aro placing 
~hips at the dispor.al of t.hf'\ <·ommi tte~ for tho:rurpose 
of tC'~ting them. 

French and Italian Motor Ships. 

French and Italian motor shipbuilding has been 
characterised by marked depression, but we have to 
record te>;ts made on the Schneider type of cargo boat 
engine at Havre, and some ships are to be built for 
French owners. At the Ansaldo San Giorgio Works, 
in Tw·in, several set s of xnachjnery have been corn· 
pleted. A notable ship wns t.he Adriana, a 339ft . 
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cargo boat with twin-screw, 1350 brake horse-power 
An.'IB.ldo engines. Th is vessel was bnilt with a. new 
type of ht11l I'Onstmction. 

Smaller Craft. 

C'amper and Nicholson, of 'out.ha.mpton , have re­
fitted t he Ara, the largest motor yacht, which is pro­
pelled by t win-screw Atlas P olar Diesel engines. 
Each engine has six cylinders and is rated at 825 
brake horse-power , and Ga.rdner a\Lxiliary machinery 
is fi tted. Another yacht built by the same firm was 
the Sona, engi ned by Vickers-P etters, with two 
450 brake horse-power semi-Diesel machinery. Several 
launches have been fitted with Bolinder, Kromhout , 
R obey, Plenty, and Gardner engin eR. From the 
reports received from J . Orich ton and Co., Limited, 
and ,John I. Thornycroft, we learn that there were more 
inquiries for small craft towat·ds t.he encl of the year, 
indkating signf'l of a revival. 

The Trend of Development. 

Undoubtedly the general t.,·end of development 
is in the direction. of g•·eater standardisation of engine 
sizes, with complet e interchangeability of parts. 
These factors will assist in reduC'ing the cost of motor 
ship machinery, but it must always be borne in mind 
that the Diesel engine requires a very high standard 
of material and workmanship. and in this sense it 
can never be a cheap engine. I t is significant t hat 
two firms having considera ble experience in the manu­
facture of marine auxiliary machinery have decided 
to build Diesel auxiliaries, and again this points to 
standard types of auxiliary engines being evolved. 
Engine speeds for merchant ship work incline to be 
kep t low or moderate, and only in the case of ·ub­
marine or naval engi nes do high speeds come into 
question. The majority of the engines built during the 
year do not exceed about 3000 brake horse-power 
per shaft ; but the evolution of the higher powered 
engine is slowly being realised , and to-day powers up 
to 6000 brake horse-power per shaft would not pre­
sent serions difficulty for the builder s of large Diesel . 
eng•nes. 

Water Supply and Sanitary 
Engineering in 1922. 

The Effect• of the Drought of 1921. 

THE effects of the drought of 1921 a nd of the 
slight winter ra infall made themselves felt over a. 
la•·ge area. of the conntry throughout the year. 
During t he first six months t.he wat.er position in 
many parts was acute, quite a large percentage of 
water undertakings flying signs of distress, and 
though, later, the rainfall was sufficient to relieve the 
a nxiety of water authorities in most localities, there 
still remained places in which, at the end of the year, 
condit ions were by no means normal. Various 
authorities, including the Ministry of H ealth, issued 
warnings quite early in the year as t.o the necessity 
of taking car e in the use of water and advocating the 
employment, if possible, of other than pure waters 
for non -domestic purposes. \Vith a view to investi­
gating the best means of rendering supplies, hitherto 
regarded as not being potable, fit for domestic con­
sumption, Sir Alfred Mond in J anuary appointed a 
Departmental Committee made up of experts includ ­
ing Sir A. C. Houston. I n many cnses supply had 
to be curtailed, while in others supplies actually 
failed. Towns as widely separated as Northampton, 
Bath and Folkestone to name just a few- were 
anything but happily placed. Bath, in its trouble 
just referred to, engaged the services of a water 
diviner with, apparently, most beneficial rePult.s. I t 
was at first reported that springs had heen discovered 
which were capable of yielding as much as 65,000,000 
gallons per year, and that 150,000 gallons were being 
fed from them into the re.<~ervoi .-s each day. I n lat.er 
reports tho daily quantity obtained was given as 
400,000 gallons, and st.ill la ter the figure quoted wa>; 
over l ,:300,000 ga llons per day. The addit ional 
supplies were, we understand, obtained without the 
cons truction of any reservoirs. There were districts 
into which water had to be taken by ra il, and other>; 
in which it \Vas so scarce t,hat it was retailed by the 
bucketful at thf' c·harge of Id. or more. What would 
have been the state of affair~: had \Ve had anot.her 
year of Jengt.hy rainless p eriods it is not pleasant to 
contemplate, a nd even now it is not possi ble to ::-ay 
that a ll trouble is a t an end, for deep-seated &prings 
have by no means in all <'ases been fillt'd up to thf'ir 
normal levels. The chalk springs in the valleys of 
the Thames and its tributaries may be quot.ed as 
instances. UnleRs there are fairly heavy rains between 
this and, say, April next it is certainly possible that. 
difficulties in some plf\C<'S may be experienced during 
subsequent months, t.hough the heavy precipitation 
towards the end of t.he year will , nndoub~edly, have 
helped matter FI . 

The Metropolitan Water Board. 

The construction of the Littleton reservoir works 
made good rrogress during the year. Out of a tota l 
length of 6921! lineal yards of puddle trench only 
about 650 lin en ] VAnls f'X~fl ,·n t. ion t'f'mni n to be 
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bottomed up and about 900 lineal yards of puddle 
filling remain to be done. The out.let works were 
completed. Thev include a concrete paved apron and 
foreba.y ; an octagonal shaft wit~un the re~ervoir witlt 
seven sluices 6ft. deep by 5ft. w1de at variOus levels ; 
an approach bridge of four segmenta l arches fa ced with 
granite, and one semi-circular abutment arch of 
concrete; a tunnel 136ft. 6in. long and 9ft. 9in. 
internal diameter in the London clay, between the 
inner and outer shafts, con<~truct.ed of cast iron seg­
ments lined with brindle bricks and concrete ; and 
a n outer shaft with a pair of sluices controlling twin 
discharge conduits of reU:Uorced concrete! each h~ving 
a diameter of 8ft. The mlet. works, which cons1Rt of 
fow· lines of 60in. steel pipes over the embankment., 
carried upon a. block of 10 to 1 concrete pierced trans­
versely by arched openi ngs which a re fill ed with earth­
work and rlischarge basin 32ft. long and the forebay 
and apron constructed of concrete, were ~early c?m­
pleted. The foundations for the pumpmg st.atwn, 
together with a suction basin 94ft .. long and 20_ft.. 
wide and concrete tubes commencmg at 7ft,. dia­
meter, and reducing to 5ft. diameter , lE-ading from the 
basin to the snc'tions of the cent.rifugal pumps, WE'>r<' 

nearly finished. The excavation of the in take channel 
for rather les~ than half its lengt.h was complet.ed, a nd 
the lining with smooth -faced concrete blorks is in 
course of construction. A concret.e bridge of two 12ft. 
spans faced with granite is in course of construction 
for cl\l'rying the r oad from A"!hford t.o L aleham ovel' 
this channel. Jn addition to the foregoing the 
5,000,000-gallon eervi<'e reservoir at Grove P ark, 
B romley, and the 1,5CO,OOO-gallon r eservoir at Sun­
dridge Park, Bickley, were practically completed. 
An additional well was sunk at West Wickham, a nd 
a well was sunk in the chalk at Eynsford to a. depth 
of 86ft., with a. 24in. borehole extending t.o a depth of 
308ft. An irc n eliminat-ion plant t.o deal with 2,000,000 
gallons p er day was put to work at the Waltham 
Abbey pumping station, and a. gravity rapid filt.ra.­
t ion plant has been installed in connectioo with the 
slow sand filt ers at Barn Elms. It iA proposed to pre­
filter through t.he new installation nt a rat.e of about 
130 gallons per square foot per hour. a nd to pass the 
filt-rate on to the slow s:and filters, increasing thei1· 
co.pncity fl-om two to t.hree times. Contingent upon 
the establishment of t.his plant., it was necessary t o 
ext end the e>Jst.ing engine-house at B arn Elm.b. The 
foundations for a building to be erected at W:l lton 
to contain pumping machinery for the s upply of 
filte:red water to the Board's southern district were 
practically completed. A stand-py pumping plant 
at H ampton, consisting of t.wo Diesel engines of 400 
bra ke horse-power, rlriving cent.rifuga l puJTlpS t-lu·ough 
gear ing, each capable of l ifting 4,500,000 gal lons p er 
day ngainst a head of 300ft. , and the recently ins taJJ ed 
electrically-driven pumping plant. at the .. hooter's 
Hill station, were brought into use during the past 
year. The laying of a 42in. ma in between t.he Lea 
Bridge and Old F ord pumping stations was proceeded 
with, as was also the laying of a. 48in. main, le<>sening to 
36in. , from the pumping station in course of erection 
at \Va.lton to t he H onor Oak re>;ervoir. 

Waterworka in Progress or in Contemplation. 

The economic p osit.ion has, unhappily, not as yet 
become so far bettered that a nyt.hing like t.he normal 
amount of work in connection with water supplies 
is being carried out in this country. Indeed, prac­
tically nothing which is not of an absolutely urgent 
nature is being done. Still. in one way and another, 
progres>; was made, and if it was not a ll constructive 
work. it was in prepP.rat.ion for con;:;truct.ive wor·k 
to be carried out. Manchest er hao been engaged 
in the laying of the fourth Thirlmere pipt> line, which 
is to be 54in. in diamet.er a nd to have a total length 
of 32. 3 miles, 27. 2 miles of which a J·e to be of st.eel 
}Jipes, 4. 1 miles- ,,art of the R ibblt> syphon- of 
t'einforced concrete pipes, and 1 . 0 mile--part of the 
Keer syphon-of r oncl'et<'-liued cest iro!l pipes. Up 
to the midclle of D eC'ember, 5. 5 mjl es of the steel 
pipe>;- 20 per cen t.- and 1 . 5 m iles-37 per C'ent.­
of the reinforcecl con<'rete had been laid, hut none 
of the concrete-lined cast iron pipes had heen 
got int.o p! arC'. Th e capacity of t.he settling pool at 
Dunmail Rail'l<', C:rssm~re, has been increased from 
one to t.wo mil l ion gal lons. In addition to worl;: on 
the Thil'lmer~ n.quedt1ct. t he overflow sill of Bot.tom~ 
reservoir in Longdendale h as b een r aisf'd 7ft., and 
the ca,pacity of the reservoir thereby increasecl by 
about 100 mi llion gall on.<~. vVork has all?o been con­
tinHed on the construrtion of the H eaton Park service 
rose1·voir , and in this connection it mny be ment ioned 
thA.t pudclling clay of excellPnt CJualit.y ha>; been found 
near t he sitP. 

C:lasgow continued t he preparatory operation<~ 
which aro necessary in order to r aise the lew~l of Loch 
K atrine by another 5ft.. The most tedious portion 
of this w01·k is t.he reconst.ruct.ion and raising of the 
road on the north shore of the loch so as to bring it 
well above the new }evel and t o make it safe again:::t. 
the adion of the water. So far t.wo contracts have 
been entered into. The first-which was completed 
during the year-was only for a thousand yards near 
the Trossachs, and it included the construction of 
an extensive turning place for vehicles adjoining the 
Trossachs Pier. The work was cUfficult because it 
involved the blasting of cliffs which came clown to the 
la ndward sicle of the Rhore r oad. \Vork in connection 
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with tho ~econd contract, which oxtonds to 2. 3 miles, 
was so well advanced during tho yet~.t' that it i~ 
Anticipated that by the ruiddlo of this year the t·oad 
will be ontirely renewed for a distance of almost 
3 miles from the Trossachs. Tho Bt·~tol vVaterworks 
Company proceeded dw·ing the yoar with the scheme 
for the caplation of water fr·om the Cheddar springs. 
The work is nearly comploted ; indeed, before the 
end of the year some water had already been pumped 
iuto the company's reservoir. The important scheme, 
known as the Bertha, which was introduced about t1. 

yeat· ago to provide an addjtional supply of water 
to P erth has not l>een proceeded with. l)anction Lo 
borrow £160,000 for wator supply pw-poses wllS 
obtained, but for no ~peoifio scheme, a nd as the 
Bertha propoEals necessitate double pwnping there 
u.pp ears to bo t1. likelihood of its being abandonod in 
favour of a gravitation scheme. ln connection ~ith 
Aberdeen's waterworks extension~:> the threo slo\V 
sand filter beds- 1! acres- were bt·ought into a wen­
advanced sLate of completion. For the 24 million 
gallon storage reservoir the exctwations were prac­
ticRIIy completed, the walls were finished, and about 
one-imlf of the floor is laid. About 5 miles of the 
aqueduct is now in hand, 34 mile~ being cement­
lined steel vipes 4ft. in diameter anti the remainder 
in concreto cut and co,·or and twUleol. I t is exp ected 
thtlli a fut·ther length of the aque<.l.uc·t will be puli in 
hund dw·iug the corniug year. Tho Durham County 
Watot· Boat·d obtained au Act for t.ho construction 
of u. new · tor~:~ge reservoil', p11rt of tho water ft-om 
which i~ allocated to tho 'untledand and ::iouth 
'hields \\'ater Company. The Newcastle and Gates­

head Company a lso obtained an Act conferring on i t 
ftu·ther power:;. The Tees Valley \Vater B oard 
(l)tockton, Middlesbrough and Thornaby) hes applied 
for powers to lay new maill$ and ccnstruct adrutional 
filtration works at an estimated cost of £275,000. 
The worl<s of whis-h the Cowlyrl dam forms part were 
for·mnlly opened in Sevtomber. Tlti~ u11.dertal,ing 
i ~ i ntcr~ti ug becaUEe the '' ater impounded is partly 
used fot· domestic purpcso~ by t hE> Corm·ay and Colwyn 
Bay .Toiut Water Roard and partly for 1Jroducing 
electl'icAl energy by tho Aluminium Cor·poration, 
Limited. 

Quite early iu tho year there was a !\[ini::tt·y 
of Health inquiry into \\'olver·hampton'::. proposal to 
sink a deep well- 500ft. to 600ft.- at Dimingsdale. 
After experimental borin~ at Holymoorside and 
other place , the Corporation of Chestedield decided 
to spend £65,000 in boring furthe1· permanent wells. 
::ikegness, too, has put down a new borehole. The 
Bolton Col'poration obtained an Act fol' the sinking 
of wells and the acquisition cf protective a reas. The 
Colue \'aiJcy Water Company obtained an Act for the 
sinking of a new well, the acquisition of lands, the 
construction of a service reser·voir, and new softewn~ 
tanks, tho provision of pumping 111achinery, and the 
laying of adrutional mains. The South ~taffordslrire 
Water Company a lso obtained an Act giving it powers 
to sink four new well$, to build serYice reservoirs, and 
to lay additional mai:ls. An intere...:ting scheme is 
that for which Oldham and Rochdale a re p roposing 
to acquire, jointly, the wholo of the reservoirs _and 
works of the Rochdalo (;anal ('ompany. t.he Idea 
boing that tire two towns shall give the Canal Uompany 
enough wat.or to work its canal and divide the sur­
plus- which is estimated at about 2~ million gallons 
a day- between them in the proportions of two­
thit·ds and one-thit·d. lt is ttnderstood that the pw·­
chase price is in the neighbow·hood of £400,000. 

The Halifax Corporation obtained an Act fot the 
taking of further waters into ik! exis ting res?rvoi~·s . 
Axminstet· prepared a ~<·heme for extendmg 1ts 
Wt\terworks, and is now awaiting Lho ncce~sary 
l\liui.stry of H ealth inquiry. :)cunthorpe early in the 
vear obtained permission to construct. a 1,000,000-
gtlllou res~rvoir, to lay additional mains, &c., at a 
cost of about £50,000. A portion of ono of the walls 
of the ~mall balancing tank recently com<tructed in 
counection \\ ith the scheme of pumping water from 
tho river Oon below the sewage ~posal works to a 
point in the river before it fJO\\ s tlu·ough Sheffield 
failed on January 11th. Repairs we1 • effected by 
AugWit, since which time the tank has remained 
filled. Hucknall completed the construction of a new 
r eservoit· and the laying of aclilitional mains at a 
total cost of about £25,000. Chelmsford late in the 
year decided to spend some £66,000 in obtaining 
750,000 gallons of water per day from the river 
C'helmer, the necessa1·y works including a Eubsiruat·y 
reservoit·, filtration beds, pwnping plant., &c. . 

Cardiff made good progress with the constructiOn 
by admiw~tration of the Llwynon reservoir, which 
when completed will have a capacity of 1,260,000,000 
gallons. The Ambankment, which will have a maxi­
mum depth of 87ft., \Vas brought up to w~t~n 20ft. 
of finished level, and the v.a.lvo ~haft to w1tlun 15ft. 
of finished level. The masoury in the by-wash was 
completed a::; far as the centre lino of the dam and 
the bulk of the excavation of the remainder of the 
by-wa~h and for the overflow weir was firushed, as 
also was the construction of the pool except for the 
weir. The Aber nant masonry bridge was completed, 
and the abutment for the steel bridge over the river 
Taff above Pontardaf was put in, and the steel \\ ork 
is in cow·se of erection. The excavations for the 
roughing filter house and the clear water weJl were 
practically completed, and the con?rote :work for . the 
latter is now in hand. ln connection w1th the high-
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level district of the Cardiff wuter area the constt·uc­
tion of two . and filters at .Rhiwbina was completed 
dul'iug the year and excavation.\! were made fo1· the 
constl'uction of a storage reservoit· at the \Venallt, 
about 4 miles from the city, which will have a capacity 
of 15 million gallons. 

The Belfast (;it.y anti Di~trict Water <.:on:unis­
sionet·s were engaged d w·ing the year in making the 
final arrangements and letting the <:ontract for the 
t·on~:> truction of a large impowuJing reservoiJ' on the 
Kilkecl H iver in the "1 'ilent \ ' allev " of the Mow·ne 

~ 

1\Iountuim;. This "ork is J·cfcrred to in detai l in 
a nother column of thjs issue. The Corporation of 
L ivet'}>Ool continued the constr uction of the Aber 
tunnel, which will provide an alternative to the exist­
ing H irnant tunnel for drawing off water from Lake 
Vyruwy. The tunnel will be 7ft. in tliametOl· au<.l 
33:~0 yard~:> long. It will have a, gradient of 1 in 2400, 
and will have a rnaxi tuw11 cal'l'yin5 capacity of 50 
million gallons a <lay. 

Works Abroad. 

E xpcrimeuta l pumpiug \\a:; curried out 011 tire Val 
do Loire dm·ing the year in onler to sec if tho !>Ub· 
tcrrauean water level would be likely to suffer were 
that sow·ce to be drawn upon to provide an adrutional 
supply for Pal'is. H owever, while the scheme is 
regarded a.::; offering the only possible p1·actical ~olu­
tion of the problem of bt·inging to Paris an adequate 
supply of water, the p t·oject remains in abeyance on 
account. partly of local oppositio11, but more especially 
of the impossibility, at the pre~enL momen t, of pro­
curiug the necessary fttnds. A good deal was dono in 
connection with the supply of water to the deYastated 
regions of Franc.e, but there is nothing of outstanding 
imp01·tance to record. ' [)u·ec dam~·. two of them of 
large dimensions, are being built in New • 'outh \Yale·. 
Fot· the supply of Sydney there a ro the Cordeaux 
dam, which is to have a. height of 170ft. t~.bove the 
('iver bed and will impound 20,600,000,000 gallons, 
and tl1o Avon <.lam, the height of which had not, when 
ow· la::t ad vices came to hand, been determined uvon, 
but which at 200ft.- the lowE>st contemplated- would 
hold up t.he vast volurno of 43,000,0CO,OOO gallon£: of 
water. 'fhe third structw·e is the Chi~h~tcr dam 
fer the Hunter djst.rict water ~upply, concerwng t ho 
rumeosions of which we are not in possession of par­
ticulars. A Bill introduced into the Victoria Parlia­
ment towards the end of the year sought powers to 
a utlrorise the expenrutm·e of £ 1,693,000 on irrigation 
water supply, drainage, &c. The main allocatione 
inc·lude £275 OCO for the Sugadoaf Reservoir, and 
£~32, 000 for' operations under· the Murray Rivor 
Waters Acts. It is hoped to complete the H ume 
R eservoit· near Albury, wbjch is to cost £1,600,000, 
by 1929. A report was made by 1\Ir. Ma~·tin Deacon, 
to the 1\lunicipa.lity of Singapore on vano\L'> .s~hemes 
which had been bt·on5ht forward for pro vl(img an 
additional supply for the town and dist.rict. The report 
recommended a. echeroa which emhodie~:> the bt ing­
ing of water by gravity from the Pula i district, a 
rustance of over 30 miles, tho pipe line being led over 
the J ohore Causeway, which is now in cO\u·se of t·on­
structi on. The Vaal River bal'l'n~Ze for providing a 
fw·ther supply- ultimately 20,000.000 gallons per 
day- for the Rand Water B oard was completed 
durin~ the year . F or it~ com:t.r'tH:tion th~ro .was 
adopted the somewhat unui;ual courl"o of cut tmg m to 
tho river banks on both ~ides, !>O thnt the length of 
the bar rage, and hence the width of the opening in it, 
might be made such as would more than compens?te 
the c bstruc:tion offered to the flow of water <.lurmg 
floods by the piers autl other works. In the barrage 
there a re thirty-five pior~ each 8ft. wide, which make 
tlti1·ty-six openings each 30ft. wide. The Government. 
of Mam·itius received during the year from a firm of 
consuJtiog engineers in V\'cst.tninster a. report on 
matters relating to water ~upply and sewerage for 
P ort Louis and tho Plaines Wilhems towns, the p ro­
posed works involving an cxpendit.m·e of about 1 ~ 
millions sterling. \\'ork was continued on the 18 
mile long 1 'handaken twmel and th~ other wor~s. con­
nected with the aqueduct for leading an additwnal 
supply of wat.er to New York from the Catskill 
Mountains. 

SaDitary EDgineeriDg--GeDeral Outlook. 

Exactly what has been said regarding water supply 
can be said of sanitary engineering-comparatively 
little i~ being done throughout the country. There 
wero no new developments of any kind during the 
year . Of the various novelties referred to in las t 
year's article on " anitary Engineering," there i~, 
with one exception, not much to report. The expert· 
mental investigations int';tituted by Mr. J olm D . 
Watson, engineer to the Birmingham Tame and Rea. 
District Drainage Board, in connection with t he pro­
duction of gRs from sewage sludge were continued, 
but HO fa r no particulars as to r esults are available 
for publication. The application of the Walsha\\­
system of sewage w sposal an~ g~ ~roductio~ .for 
treating the sewage from an lOStltutJOn contammg 
700 pe1·sons has been ttnder consideration, but has 
not yet been adopted. The proposal is to use the gas 
produced to drive an engine of 15 brake horse-~ower 
for working machinery. Although there are engmeers 
of vet-y high s tanrung and wide experience who ml\in­
tain that wit.h prcporly de~iguecl and formed filter 
beds there should be no ·• ponding," yet the inocula-
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tion of beds with the insect Aclwrutu Viatic,-u8 was 
increusingly adopted. I t i~ now reported that at 
Wa.sgow the introduction of this "scavenge~; " into 
the beds has already saved tho Corporation thousands 
of pounds in working expenses, and. that its c~>rt· 
tinued use will result in a very appreCiable reductiOn 
in tho capital e.x-pendiLw·e on plant.. The activated 
sludge system of treatment continues to gain grottnd, 
it having been adopted in .a uwnber of f.res l~ ca~~s 
dul'ing the year. Among tt.s latest apphcatwns ts 
that fo r the treatment of milk wastes from a chocolate 
factory. \Ve refer to this system again later.. A plaut 
for dealing solely with the contents of ces.sptki ou the 
Acr-sed-con system was completed at. Egham towan.L:; 
the end of the year. . 

The exception refenetl to above was tho bw· 
ael'ation method of treatment which was worked out 
by Mr. J'ohn H aworth , tho gener al manager of the 
Sheffield rusposal WOl'kJ:, During the yeat• tho large 
unit opel'ating on that sy~tem at \ Vincobank, which 
was described in our last vear's article, worked con­
tinuously with, we are i~formed, most satisfactory 
results in respect both of pw·ification and co~ts. Tho 
oxtemion or reconstruction of the main works was 
con tinued and is still proceeding. The two 1mils 
each designed to deal with 1} million gallons per <.lay 
in dry weather, a nd tl~ree t.imes that volume in weL 
weather were under construction, tuld it is expected 
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that one of them will be complet,ed and put m to opera,-
tion in about three months time. Quite recently t he 
Minist.ry of Health sanctionerl the construction of two 
further uaits, work upon which will be commenced 
immeruately, the estimated cost being £64,000. It 
may be added that the "~heffield Bio-aeratiou 
syt>tem" has been adopted by East H am, Mansfield, 
Rotherham, and \ Vakefield, all of which have been 
engaged in laying down installations to work i_n 
accordance with it·. In addition, a. scheme to employ 1 t 
has been prepared by t' tocl,port, and several other 
towus are making experiments on simi Jar lines with u. 
view to adopting the process. \Ve gather, too, tlwt 
the system has been chosen for the new wo1:ks .at 
Minworth of the Bim 1ingham 'l'ame and R ea D1strwt 
Drainage Board. 

Although, however, the total volume of work 
carried out during the past twclYe months cttrwot bo 
regarded as large, and although many schemes fo t· 
borough extensions, \\hi eh would have meaut .a con­
siderable amount of re-arrangement of sewage dr!:-posal 
works and sewerage, were abandoned as the result 
of the Leeds Extension Bill being thrown out by 
Parliament yet it cannot be said that nothing has 
been done, 'and t.here are ona or two places in whlch 
something approaching activity has prevailed. 

LoDdoD MaiD DraiDage aDd Sewage Di,poaal. 

lf we take London, for example, we find t han, it. 
all , quite a lot of wot·k in con11.ection with mai~1 
drainage was done by tho London County Counc1l 
tmder the direction of its chief engineer, Mr. U. W. 
Humplu·eys. Tho north-eastern storm relief sewer, 
which is about 4 miles in length, is intended for tho 
rolief of fiooding in the ilorth-easteu1 port ions of the 
cow1ty, the outlet being into the Thames ~t Sl~adwol l. 
It consists of a brick sower, 8ft. Lo 9ft. m d1ametor 
and about 2! miles long, t.he remaining 1 ~ miles being 
LlfL. 4in. diameter and constructed of cast iron Lined 
with concrete. Tho greater· part of the brick port ion 
wAs {'OlOJllcted, and good progres::: made with the ea ·t 
iron portion. A new storm water vumping stat ion i~ 
being built at Hammersmith for relieving the sewen; 
in the low-lyi{Ig part.. of that dist~ict. and of K e.n ­
sin5ton. The connec·tmg sewer, whtch 1s about tt J~Jo 
in lonath, was nearly c·ompleted, and the pwnpmg 
machi~ery, which i::; Lobe capable of dealing with 1000 
tons of storm water per mi nute, is in hand. The 
Fleet sewer in Fa.rringdon -street consists, for a part 
of its leogt.h , of t wo bric·k culvert-s which were bu il t. 
in the bed of the old t·ivel· nearly 200 years ago. Thc~o 
culverts are being repaired wit.h new brick\vork­
an operation of some rufficulty owing to the necessity 
of maiotairung the flow of sewagE>. Considerable 
progress was made with the \\'a ndle Valley sewer, 
which i a new relief sewer in \Vandsworth about 
2 miles in length. It is being coru;tructed in brickwork 
of va.rious sizes up to 7ft. in diametar. A weir and a 
relief sewer for the w scha1·ge o£ s torm \Vater into the 
river \ VandJe will be provided. The great er part of 
the work in connection with the Charlton storm relief 
sewer was completed. This sewer , which is largely 
of reinforced concrete and has an outlet into the 
Thames at Charlton, is designed to relieve tho 
southern high-level sewer in times of storm. The river 
Gt·aveney improvement, which consists of a concrete 
channel, about 2 miles long, and takes the place of a. 
;tatural watercow-se which was liable to overflow 
at times, was near ly finishe<l. A new 1500-ton sludge 
vessel was ordered , a nd the- exp eriments on the treat ­
ment of London sewage by the activated sluclge pro­
cess" ere continued dw·ing the year . 

Other Worke. 

Then , ngain, the large undartak ing of the Thurrock 
Grays and Tilbw·y J oint Se\\ er age Board, of which we 
made mention last year, has been proceeded "ith, 
and it is hoped to b1 ing the works into full operation 
in abou t six months time. A portion of the work · 
has, in fact, been completed and in use, the sewage 
being troated at the exi~ting purification works. 

• 

• 



20 

Although the ground in wh ich the foundat.ions aro 
being built is of a most difi1cult charact('lr, the West 
K ent main sewarage outfall works at Dartford pro­
ceeded satisfactorily during the year. About 6 acres 
of new sludge beds wore completed a nd are working 
satisfactorily, and some 250 yards of 5ft. 6in. ot1t.fall 
sewer were built. The foundations for some of the 
buildings were got in, the excavation for the tanks is 
well in hand, and t he construction cl the wa.ll and floors 
of the detritus tanks was commenced. All t ha piles 
for the wharf, which is to be 500ft. in length, wero 
driven, and the west end of the wall constructed 
in reinforced concrete. Various works in con nect.ion 
with local drainage a nd sewers were also carried out. 
A large extension of the activat-ed sludgo plant at 
the Vi ithington works of the Manl':hester Corpor·ation 
was ordered during the year. It is to deal with over 
one million gallons of sewage-average dry-weather 
flow- per day, and will make the t.hjrd large-scale 
plant working on the activated ~ ludge system owned 
by the city. ln trus connection it may be mentioned 
that in one of the existing plants which originally 
treated a n average of under 550,000 gallon."! per day 
was "speeded up " t.o cleat with some 1,000,000 
gallons per day, and the consumption of air was found 
to be not more than 1. 5 cubic feet of freo air per 
gallon of sewage treated. Activated sludge plants 
are also being constructed or have been ordered for 
the Hanley works of ~toke-on-Trent, the Cent-ra l 
Ordnance D epot at Chilwoll, near Nottingham, and 
H a le (LaJlcs.). A commencement will be made with 
the construction of the activated sludge tanks at 
Reading within the nex t few weeks, tenders for the 
structural works hav ing been received. I t is probable 
that Hertford , which is reconstructing its sewage 
works, will a lso adopt the activated sludge process. 

In addition to the foregoi ng, the Ministry of H ealth 
ha.s sanctioned a loan of £55,000 for the purpose of 
constructing a large outfal l sewer for Folkestone, 
·wruch is to discharge into the sea at Copt Point. 
Richmond (Surrey) put into service two vertical­
spindle electrically driven centrifugal pumps, each 
capable of lifting from 3 to 5 million gallons of sewage 
per day against a. maximum head, including friction, 
of 42ft . The improved purification works which are 
baing carried out at Swindon made good progress, and 
it is hoped to br ing them into operation within s ix 
mon th.<>. Radlett completed its new works, which 
have cost some £20,000. Crewe ha in hand a scheme 
of sewerage and sewage disposal which, it is estimated, 
will cost about £30,000. H avant is expending rather 
over £22,000 in sewering a hithe1'to u ndrai ned area. 
Considerable progress was made with the works for 
t.he prevention of flooding in Portsmouth. A new 
rising main 42in. in diameter from the E astney pump­
in!; stat-ion to the ~torage tanl<l:l was completed, and 
the additional pumping machinery, engine house and 
1mction tank are well in hand: Chichester installed 
an automatic rotary dist.r ibutor of part-icularly large 
diameter. Newa.rk il': en~aged in <'arrying out a new 
sewerage echeme · which is to cost. some £55,000. 
Farnham completed the drainage scheme and puri'· 
fication works which wet·e renrlered necessa.ry by the 
extension of it.s ar t>a made before the war. ·works 
of varying importance and nature are also either in 
progress or in contemplation at Bognor, Bw·y . 
Chelmsford, CoC'kermouth, Darlington, Elland , Mat­
lock, 1\'l iddlesbrough, Oldham, Prestcn Park and 
:Steyning, Skegness, Woking and other places. The 
Paris Municipal Council. in the last days of the year, 
approved a scheme for taking for treatment at 
Acheres a volume of no less than 800,000 cubic metres 
-say 176,000,000 gR.llons- of sewage per day. The 
cost of the work is estimated at 127 ,50C,OOOf. 

Shipbuilding in 1922. 

The Year in Retroapect. 

L ooKING over the ~hipbuilding industry and the 
a llied engineering trades for the last twenty to t-hirty 
years, the period under review stands out as a year 
of unprecedented t rade depression and minimum 
outpllt. The slump which so seriously affected 
commercial shipbuilding was further accentunt.ed 
by the fact that during the yea.1 no naval construc­
tion of importance took place in private yards, while 
t he uncertain labour position in the earlier part of t.he 
year dealt a severe blow to any prospect of tl'ade 
revival. At the close of 1921 we were witnessing a 
steady decline in the amount of tonnage launched, 
and when the New Yea1' was entered there was an 
instinctive feeling that the bottom of the depression 
had not been reached. A broad sw·vey of the position 
of the shipbuilding industry in all parts of the world 
revealed a complete stagnation in almost all count.ries, 
and tha inquiry for new vel:'::.els was relatively insig­
nificant except for motor ships, oil tanker~, and a few 
specjal ships of the liner cl a ~s which were needed to 
complete post-war building programme. . The calll'!e 
of the slump in shipbuilding wa.s seen t.o be clirert.ly 
due to the coincidence of a period of high building 
and op erating costs with a time of generally depressed 
trade, poor ma1 kets, and consequently fewer goods 
to be carr ied. 

The suggestion might be advanced that a ('<'n­
sidera.ble amount of the tonnage thus laid hy was 
more or less obsolete. , 'ome interesting facts con-
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cerning the relative amow1t of old to1mago in tho t,he Hambw·g-America Line by Blohm and Yoss, and 
merchant fleets of various countries aro given in a re-named the ::\Iajestic, this vessel was fina.lly com­
Lloyd's report on the age and size of the world's ships, pletcd to conform with White Star practi.ce, and both 
which bears on trus subject, but a little reflection from the point of view of naval architectw·e ~nd 
·will show that it is not economical for the shipowner marine engineering she is a fine example of hner 
to replace this tonnage with newer types of ships conRtruction. Although the lat·gest vessel afloat, 
unless the earning power of the new ship wanants having a length of 956ft., a. breadth of l_OOft., and a 
the capital expended on it. I n order to attract new gross tonnage of 56,000 tons, her speed IS moderate, 
orders it was essen tial, therafore, that the high costs and a good performance was made on the return 
of construction should be reduced. Early in January I maiden voyage when a speed of 24.25 ~ot~ ·wa.-:; 
a conference was called between the shipbuilcling averaged. Tlu·oughout the :;::eason the l\Ia.JeStJC ran 
employers and the shipyard workers, and was held exceedingly well. Towards the end of the s~ason she 
at Carlisle. The continued depressed state of ship- wns tlry-docked in the United l:itates, exanuned , and 
building was discussed and means were sought to her hul l l':craped. It is hop_ed t_hat ~thin ~year t~e 
wit.hdraw the 26s. 6d. war bonus in such a manne1 new floating dry dock which 1s bemg b~lt_ by Str 
that no unnecessary hal'dship would be inflicted on \V. G. Armstrong, Whitworth and Co., Luruted, on 
the men. Agreement was not reached, and the the Tyne for the L ondon and South-,Veste~n Railwa~, 
employers intimated that in any event it was their will be delivered at Southampton, and w1ll be avail­
intention to withdra·w 16s. 6d. as on and from March able for all large Ji _.ers calling at that port. The sister 
15th, the question of the manner of withdrawing the ship to the .Majestic, the Leviathan, now in American 
final 1 0~. being left over for fmther discussion. A ownership, is being 1·econdit.ioned a~d ~v~rhauled 
ballot of workers recorded a large ma.jorit.y against at the yard of t.he Newport News :Sh1pbuliding and 
this cut., and a deadlock ensued. Protracted negotia- Dock Company, and extensive structural al te~ations 
tions bet,veen the pal'ties concerned took place, and are being made, which will be completed m the 
notice was eventually given by the Employers' present year. 
F ederation of a cut of I Os. 6d. per week from l\Iarch A fine example of a British-buj}t. Whit.e Star liner is 
29th, and a fw-ther reduction of 6s. per week a m onth the Pittsbwgh, by H arland and \ \folff, which we 
later. A strike of shipyard workers subsequently ill~trate in one of the Supplements. l:ihe has a n 
took place, which la ted until May 15th. overall length of 600ft. and a grol':s ~onnage_of 16,6_00, 

At this period of the yoa.r the engineers' strike ovet· and is a t-riple -screw vessel w1th reCiprocattng 
the question of overtime and shop management, which I eng ines on the wing propellers, and a low-pressw:e 
lasted from March 13t h till June 13th, also took place, tw ·bine driving the centre shaft. A fea.tUl'e of this 
a nd seriously affected engine builrung and the a llied ship is the very complete electrical equipment she 
industries. About the middle of September the carries, to which we refer more especially in another 
, 'hipbuilcling Employers' Federation made repre- section of this al'ticle. The Cunard Line has also 
sentations to the workers' trades unions with a view carried out an exJ.en!'ive programme of de, ·elopment 
to removing the final !Os . of the 26£. 6d. war bonus. dUJ"ing the year, which included not. cnly new ships 
Voting by ballot, the unions gave power to their which have ent.ered service, but also the recon­
negotiating committee to secure the best possible ditioning and re-equipping of the Mawetania and the 

FIG. 1- G.E.R. CROSS-CHANNEL STEAMER MALl NES 

tenru-, and modified proposal!'! r~sulted in the em­
ployers fi:-.ing a minimum wage of 37s. 6cl. per week 
a nd arranging to remove the l Os. in three stages, the 
first reduction took p lace in November. The placing of 
the batt-leship contracts on the Mersey and tha Tyne 
led to some discussio.1 of the measw·e and value of 
the work done by the Clyde shipyard worker as com­
pared with sirnila1· workers on the Tyne and Mersey. 
The statement has been made that the Clyde workei's' 
efficiency, as meas med by output, is lower than that 
of some other· centres, whi<'h fact, it was stated, was 
sufficient to explain the higher tenders subrnit.ted 
by Scottish firms for the new capital srups and also 
for rep R.ir work. On the othel' hand, however, we 
have the declaration of well-kno'''n Clyde employer:>, 
who maintain that the measw·e and standard of Clyde 
workmanship was never higher than it stands to-day. 
R eferring to the latter half, and part.iculaJ·ly the 
closing months of the yeaJ". some orders for new ships 
were booked at prices made up on the ba~is of the 
reduced labour costs. 

It is as yet too early to foreca$t the future, but it. is 
sofe to say that the general feeling is that tha worst 
of the d epression has passed and the tendency of the 
industry is towards a steady upward development. 

Some Liners and Pauenger Ships. 

The returns of ships launched and placed in c-om­
mi oion show that dming the yoal' liners formed a 
large proportion of the more important ~hips. Post­
war bllilding proj!rammes were completed in E>Ome 
cases. older l"hips wc1·o recondit.ioned. and spN·ial 
liner:-> pw·chasrd from the R eparation:-; 'ommi sion 
were refitted and entered service for the first time 
during the year. Among such ships the outstanrung 
large Atlantic vesPel of the year is w1doubtedly the 
White , 'tAr liner Majestic. '.i'his ship is illustrated 
in one of our upplements to-day, a.nd was d escribf>cl 
in the issues of THE ENGINEER for May 12th and 19th 
respectively. Built originally as the Bismarck for 
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Berengaria for oil burning. The alterR.tions were 
done on the Tyne, Swan, Hunter and Wigham Richa.rd­
son being the contractors for the former ship, and 
Sir W. G. Armstrong, Whitworth and Co., Limited, for 
the latter. Both ships, after their conversion per­
formed excellen t runs, and the MAuretania, in par­
ticular, ~w"J)a sed her earlier world's record of 26.06 
knots- made when 8he was a coal-burning ship-­
hy touching a speed of 27 . 5 knots towaJ·d the end of 
her second h omeward voyage at the end of July. 
This record speed was exceeded by the Olympic 
at the end of one of her voyages, hut on arrival at 
port it was discovered that her stern post wa~ cracked. 
Other Cunard ves,:;els which wero placed in commis ­
~ion during the period undet· review. include the 
'amaria, bw1ti by Carru11ell Laird a.nd Co., Limited, 

and the Laconia; while in addition to t he Tyrrhenia, 
three of the smaller class of vessels specially built 
for the Canadia.n trade, were compl~ted and delivered. 
They aro tha Ausonia, t.he Antonia. and the Andania ; 
we l'eproduce in the 'upplement a view of the Vickers­
bui lt Antonia. Shortly l~efore thf' end of the year 
the 20,000-ton Cunard liner Fra nconia was launched 
at. the Clydebank yard of J ohn Brown and Co., 
Limited. 

Anothel' company which made conE"iderable addi­
tions to its pa <::enger caiTying fleet is the Canadian 
Pacific Steamship Company. Tlu-ee vessels of the 
"M" class, the Montcalm, !liontrose and 1\Iontclare, 
have entered the Liverpool service. The 1\>Iontl'<'se-e­
il lnst.rated in Fig . 2- is a F&irfield-built ship of 16,400 
tons gross propelled by geared turbines. The two 
~ister :>hipR were built and engined hy .John Brown 
and Co., Limited, at Clydo Banlc Another Fa.irfit>ld 
hip, t.ho Emprcs.-; of Canada., entered the Pacific 

service in July . Three ex-Germa n ships, the Empress 
of cotland, the Empress of I ndia, and the Empress of 
Australia, were placed in commission. The Empress 
of Australia is deserving of special mention on 
account of her Fottinger transformers, which were 
described in the issues of T .ElE ENGINEER for June 23rd 
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and July ith. A viow of thi~> ve-.sel is reproduced in 
a ::>upplemont to the present issue. :Some work has 
been necessary in order to bring the machinery into 
line wit.h Cana<.lian-P acific standards, but wo are 
informed that now that this has been done, the opent· 
t.ion of tho vo. ... sol is very satisfactory, the las t run 
between Vancouvot· and Hong Kong being a \'Cry 
good one. 
, Allot.hct· outsttmding ship of t.ho year i · the Ellcr· 
man linea·, tho Cit.y of Nagpur, built and engined by 
Workman, Clark and Co., Lt.d., at Belfast. \\'e illws­
trate tho ship and its machinel'y in a. Supplement. 
Designed and equipped for passengel' service between 
Great Britain and I ndia, this liner has a length of 
490ft. and a gro~~ to1mago of 10,200 tons. She is of 
the sholtor-deck type, with a cruisot· stern. Tho set 
of quadruple expansion engines form a pal'ticulad y 
fine example of a type of mat·ine engine which in 
those days of turbines and oil engine..:; is becoming 
more rru·c. 

During tho ycat· \\'illiam Bcardmore completed 
tho Lloyd ::>abaudo liner <.:onto Ro:sso, which we 
illustrate in a :Supplement to-day. 11us vessel has 
taken up her service between Italy a nd America. 
'he is 18,500-too ship, having a length of 591ft. and 

a sea speed o£ 18! knots with geared turbine machi­
net·y. The Conte Vetde, her si:;ter ship, was launched 
at Dahnuir toward~ the end of the year, and is now 
fitting out. Br·ie£ ment.ion may be made of the 
~Ioldavia, built for t.he Peninsular and Oriental 'team 
Navigat.ion Company. The :\Ioldavia was built 
by C'ammoll Laird and Co., Limited, at Birkenhcad. 
Other Ye sets completed by the firm are the Patia for 
Elders and l!'yffe!'i , Limiterl ; ( :ouvemour Genet·al 
Chanzy, for tho Fr·cnth Government ; l\Iaid of Psara. 
fo t· the Byron Stcantl'lhip Company, Limited; and the 
London .Mat-u and Paris M:aru for the Osaka ~hoson 
Kaisha. 
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steamN·s ~tanchestor Regiment and the Nataliana 
aroused interest in tho duct keel system of ship con­
struction. In a duct keel ve sol the main longitudinal 
mcmb!i'r of the double bottom fl-aming, instead of 
being tt single ver·tical plate, i:; made in the form of a 
box- ·hapcd girder, which is oil-tight and water·-tight 
and fr·ec from internal stiffening. It thu • proYides 
a clt•ar· foro-and-aft pa$Sage within which the piping 
for the bilgo and orl fuel systems may bo accom­
modated. Tho pipe joints aro aC'eessible for examina­
tion and no bulkheads ne>cd be pi('lrced. \\·c tmdcr­
stand that the two new linea·s ordered for tho Orient 
Company will bo built on this system. 

I' ane IV heel P ropulsion .- ::>ome large-scale expol'i­
ments wero ('llrriod out dw·ing the year by \\·m. Denny 
an<l Ba·os. on vano wheel propulsion, and tho results 
show that such wl•ools have a high propulsive effi­
ciency and impaa·t oaso of mru'l<Uuvring to the ship, 
while thoy a•·o efTectivo for· varying draughts and high 
speeds of revolution. ln. t he experimental ship the 
vane whc~ls were partly immersed and mounted with 
their axes abo,·o watm· and parallel with the keel. 
\\'hen th<:>y ar·o rotated the inclined vanes cxe1·t a 
tlu·u · t against the water and drive the vessel forward 
jw~t as a partially submerged propeller would do. 
\ ' aue ''heel propulsion ha been proved successful 
ifl. ~,;mooth or partially smooth watet·, but its applica­
tion. to other conditions remains to bo tested. Subject 
to this pro,·iso, the maker:-. belie,•e that ,·ane wheels 
may be applied for· any draught and may replace any 
other form of ship propulsion. 

'1 he Plellner Rudder.- This streamline rudder, 
uamod after the inventor·, A.nton F lettner, aroused 
considerable attention in shipping circles, because it 
makes possi blo the hand steering of even large ships, 
thw; obviating the necessity of lat·go steam or electric­
hydraulic stooring goars. The Flottner rudder con­
sists of a main and a n auxiliary rudder, the latter 
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no r·Mson ·why the difficulties should not be overcome 
if the mathematical, n1echanical and physical com­
plic·ations of the problem be frankly faced. The 
papers of Dr. Smith and ~Ir. J. \\'ilkie on the Nodal 
drive fitted to the ~Ielmoro Head provided an oppor­
tunity of a di ·cussion of the subject of reduction 
gcariitg at tho spr·ing meetings of the Institution of 
Xan1l Arc·hitec·ts. I t is ~at.isfactory to learn that no • 
troubles h1n·<' bt>en exptwienced on the six ship fitted 
with the Nodal ch·ivo, representing a. total shaft 
hol'so-power of 4 7 ,000. 

Electrical Development.. 

A noteworthy feature of some of the ships of the 
y<..'at· is the increase in size of the olecta'ical equipmont 
and the extondod nse of electrically driven auxiliaa·y 
machinery in t.he engine-room, on deck and about t ho 
ship for vontilat.ing, heating and domestic machinery. 
The \Vhite Htar liner Pittsbw-gh and the H olland­
America line1· Volendam, both built by Harland and 
Wolf£, are good examples of this type of slup, with 
woll laid out engine-rooms free from steam piping. 
Progres · was made with electrical winch machinery, 
which is not only being used more extensive!) on 
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British ships, but is finding its way into 1 'candinav1an 
markets. Th" fu·st electrically propelled fruit cal'l'ier, 

an Ben.ito, bui lt by Workman-Clark in 1921, and 
fitted with tlu-bo-gcnerating machinery by the 
British 'l'hornson-Houston Company, Lirni tcd, con· 
tinued to give good results, and tht·ee other electrically 
•>ropeUed motor ships were ordered by the same 
O\\ nors and are r"ferTed to elsewhere in this issue. 
Among smallol' electrical apparatus we may recall the 
Cheruikcef oloctric log, described in ow- issue of 
HC:'pt.cmbor 22nd, and the new anti-fouling devico 
fitted on tho motor ship Adda by J. • 'tone and Co. , 
Limited. 

New Rules and Standards. 

R evised rules for the construction and classification 
of stcol ships woro issued by Lloyd's R egister about 
tho middle o[ t.he yea1·. The previous set of rules 

• 

• clato from tho year 1899, and the new nlies embody 
the findings of r·<:>search and experience since that date. 
Thoy should materially assist in simplifying desigru; 
and in reducing the weight of steel employed. A new 
set of rule · dealing with oil ships is shortly expected. 
The report of tho Committee of the British Engineer­
ing Standards As ociation on the standardisation of 
mar·ine tail shafts was issued towards the clo e of tho 
year·. lt has been arranged that for ordinary single­
~crew cat·go boats with shafts from 6in. to 20in. iu 
diameter at lea ·t there shall only be thirteen standard 
lengths of tail shaft s. Tho coned end of the shaft 
taking tho propeller has boen standardised, so that 
in futw·e it will be po&>ible to take shaft from ono 
vessel and fit th<'m to another with the same diameter· 
of tail shaft. '' ith every c·onfidence. ' P ropellers and 
pr<>p<'llN· bos~cs may bo prepared befor.:lhand, ancl 
with t.he loyal co-operation of shipowners and marino 
superintendents the new standards should prove v?ry 
:mportant in effecting quick replacements and repa11·s. 

- Repaire and Reconditioning. 

FIG. 2-C.P.R. LINER MONTROSE 

Although in the early part of the year a large 
number of repairs were diverted to German, Belg ian 
and Dutch yards by rt>ason of lower costs and steadier 
labotu· conditions on the Continent, British yards 
dealt with some important overhauls, and in some 
ea ·es it was possible thus to employ a larger nwnbot' 
of men. \\'e havo referred to the conversion of the 
l\latu·etania and Berengaria to oil bw-ning. Another 
la1·go repair job wa · the T. '.S. Ascanius, of the H?lt 
Line, whid\ was reconditioned and fitted w1th 

Tho Anchor Line added an important ve:.sel to 
i ts fleet in tho Tuscania, built by the Fairticld 1 'hip­
building and Engineering Company, Limited. 1 'he 
is one of the large t and most up-to-date passenger· 
v~sels ::;ailing ft-om tho Clyde. H er overall lengt.h 
is 57 ft., het· breadth 70ft., and her gross tonnage 
17.200. 'he is propelled by twin-screw geared 
turbine machinery, and has a service speed of 16 
knot$. During the year the Fairfield Company 
also launched tho Athenia, a 12,000-ton twin- crew 
geared tw·bine pa~scnge1· ship for the Anchor-Donald­
son Line's Nort.h Atlant.ic service. 

Among cross-Channel boats ·we would clu·onicle the 
l\Ialinos illustt-atcd in Fig. 1- built. for the H arwich­
Antwerp service of the Great Eastern Railway 
Company, by Hi1· W. U. Armstrong \Yhitworth and 
Co .. Limited. i:>ho is a :t37ft. 2800-ton vessel, with 
twin-screw geared tur·bine machinery, and she fot·m!S 
a notable ad-dit.ion to the Harwich service. 

Tanker. and Dredging Machinery . 

Oil tankers .figw·e prominently in the retw-m of the 
year. Typical vessels a1·e the British 1\lerchant , a 
10,000-ton tank·"l', built by William Beardmore: 
the British Workman, one of two 6994-ton vessell', 
built by " . orkman-Clark ; and the British 1 'cout. of 
2000 tons, b~- Swan, Hunter and \Yigham Richardson. 
Limited. Palmcrs al::;o ('Ompleted a n.wnbor of ,•cs;els 
for British Tankers, Limited, dming tho year, and 
the ::icottish ) Jusician is a ftu'lher addition to the 
tanl~cl' Beet of Diesel-driven ship· built by Yickers 
Limited at Han·o''. William Simon:> and Co., of 
Renfrew, tomplcted tlu·co large and one mall suction 
dt·edgea·s. Other· ordoa·s for. <·olot~ial an~l foreign _o"~?rs 
wore canied out. by the ,·ar·rous <. lyde firm· spe<:1altsmg 
in. thi~ das~ of machiner-y. 

Developments in Design and Conatruction. 

The Duct J(eel.-The successful trials of the 

ha.ving a very much :smallet· surface than th~ former. 
The power· rcquit·ed to tlu·n the auxiliary rudder is 
r·elatively :small and the arrangement is such that any 
movement of the sm~llor rudder cause a. pre ·w·e 
difference on the large rudder and automatically 
mo,·e· it. The presont fo::-m is the outcome of a large 
amow1.t of experimental work done on aeroplanes 
and in the experimental tank in Germaily, and further 
cxperiento has been gained on a !'imall 210-ton Dutch 
steamer fitted with this form of rudder, which has 
been. in operation for some months. The first largo 
instaUation i::~ to be fitte>d on the 000-ton Hamburg­
Anl.erica Lin~ moto.· ship Odenwald, now in cow·se of 
C"omplotion. 

Speed Reduction Geariog. 

Reviewing tlw outlook in t his important so<;tion of 
present-day marine engineering, it may be said t.hu.t 
improvements ha\'0 been made in. the accw·acy of 
largo gear-cutting machines, in tooth grinding, and 
in tho instrumonts usod for testing the accw·acy of 
tooth form and spac·ing. 'peaking of single reduction 
gearing, it may be taken that the size of a wheel is 
only limited by the life of the hub or tool cutting it. 
Single-geared tnstallation.~ have, on t.he whole, given 
uniform ~atisfa<'tion; but, Wliortunately, the same 
cannot be aid with r·egard to double-geat·ed installa­
tioru~, Nth<>r a ' regard:. noi ·e, vibration or oudw·ance. 
Thero still re-main important problems to be soh·ed 
before this form of speed reduction gear can be 
t·cganl<>d as r·C>asonably fr'<'<' from the pos:'libilit.y of 
trouble. A larg.• number of geaa·s haYe been ntt 
dlU'ing tho year·, pnncipally by Parsons, tho Power 
Plant Company, and ){etropolitan-Vickers. The 
latter firm has introduced a new floating frame 
which allows the pinion t o adjust itself to the gear 
wheol in. tho ovont of di>1Lortion taking place. 'omo 
builders and gear cutters have experienced no diffi. 
culties, others ha.vo boon loss fortWlate ; but thoro is 
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chmidt super·heatcrs at Palmar's yard, while on the 
Korth Coast generally a large number of ships were 
dry-docked and r·epairecL R epair work on the Clydo 
included tho first t\ll'bine steamer built for commercial 
work, t.he King Edward, the machinery being brought 
up to date. An early Allan linet·, the Victorian, also 
hacl h<'l' t\ll·bines renewed and was fitted with single 
rocluc·tion geat·ing at the F airfield yard. The Harlancl 
and \\'olff establi ·hruents at B elfast and Glasgow also 
completed a largo amow1t of repair work. 

Tho growing importance of ~outhampton as tbo 
chief Atlantic port for large linet·s has made increased 
repairing facilities nocos ary at the establishments of 
both H arland and Wolf£ and John I. Thomycroft, 
Limited. An interesting repair carried out at the 
former yanl wa the making good of the stern po t 
of the Olympic. At tho Thornycroft yard a large 
number of repairs and refit were done to oil tankers 
and tlll'biues and Diesel engines were dealt with. 
'pe('ial incidents wero the docking of the Aquitani.a 

for th<' fir:-;t time in the Tt·afalgar Dock, a.nd later the 
docking of the Berengaria. The latter vessel is tho 
lar·gest ship eYer docked in . 'outhampton, and when 
in dotk ~ho had only 1 in. clearance on the ''hole 
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length between the dock gate and the head of tho 
clock and onlv in. diff('lrence between her beam and 
the" i<lth of 'tho clock cntranc·('. The Ber<'ngario. hth 

been :.ucccssfully docked on tlu·co occasions, and ou 
one occa ion the ''hole operation was accompli::.hed 
in the shot·t time of twon.ty-eight minutes. In addi­
tion to doing all the repair wodt for the Cunard Com· 
pany, John L Thornycroft also arranged to do any 
repair~ and refits roquirod by Canadian ~teamships, 
Limited. 



The Extraction of Oil from 
Bituminous Materials. 

ANY new process which ha.s for its object the t-rans­
formation or· conversion of muterials which have hitherto 
been regarded as useless into valuable commodities, such, 
for instance, as oil, is alway1::1 sure to command public 
a.ttention. In addition to oil shales, torbanite and similar 
minerals, materials s uch as ~::~awdW!t, peat and waste 
u.nimal matter are all capable of yielding valuable products 
if only a plant. eau be provided for the pur·po~::~e by which 
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ing, is almost noisele~::~s. In operation these breaker1::1 have 
a. hammer action, not a. scraping action. 

The joint between t.he rotating retort and the stationary 
chamber is made air-tight by means of a gland of the 
following construction. A thin iron diaphragm, rendered 
additionally fiexible by circular corrugations, is attached 
to the stationary chamber and pressed by springs against 
the end of the rotating retort. 

A connection is mounted on the stationary chamber for 
the purpose of carrying off the gas and oil vapours. The 
latter go to the coudensen;, which may be of any approved 
type, and the gas may be utilised in the combustion 
chamber, if not wanted for other purposes. There are 
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rotary tube appliances for dJ:·ying and calcining muLeria.ls 
the tube is inclined. Mr. Hutchins has found that the 
inclination i1::1 unneces1::1a.ry, all that is r equired bemg a. 
" head " on the granular material. In other words, 
granular material under ~ita.tion will tend to find its own 
level. It ts found in this retort that the head required is 
about 2in.; but, of course, i t var ies with the quantity 
being treated in a. given time and to some extent with 
the amount of agitation, &c., or speed of rotation and the 
number of blades in the pulveriser . A further variation 
may take place according to the grading of the ma.teril\1 
being treated. Owing to tho fact that the different ma.te­
r·ials treated require longer or s horter heaL treatment, tl•e 
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FIG. 5- TRANSVERSE AND LONGITUDINAL SECTIONS OF RETORT FOR EXTRACTING OIL 

the process is capable of being mude u comtuercial success. 
The Fusion Corporation, L imited, of Middlewicll, Cheshire, 
has designed and construct ed o. plant emb1·acing severf\1 
novel feature~::~, which has been at work for some time with 
excellent r esults ou all kind~::~ of materials. It comprises 
a rotary retort, into which the materia.! to he treated is 
introduced at slightly above the atmo!.!pheric tempera­
ture, and is gradually heated a~::~ it travels forward with 
urtiform speed and thicknes!.l. 13y an ingenious but. 
extremely simple device scaling and cakiug inside the tube 
are prevented without poking. I n most cases oil com­
mences to come off at slightly above 250 deg . Cent. and 
continues to be given off up to temperatures varying 
between 400 deg. and 600 deg. Cent., according to the 
matertal and method of t reatment. 

Yiews of the company's laboratory, where experiments 
are carried out on samples of materials from a few pounds 
in weight, are given in Figs. 1 aJld 2, page 14, while Figs. 
a and 4 show a plant, which is capable of dealing with 
materials on a. large scale. Fig. 5 shows a longitudinal 
and transverse section of the la1·ger retort, and Fig. 6 
shows diagrammatically the action of the pulverisers or 
breakers in the retort, on which the successful action of 
the apparatus largely depends. 

The full-size plant consists of tl:ie following parts :- The 
ga-s p roducer, combustion chamber and furnace, the retort 
rotating in the furnace and its stationary feeding chamber, 
and the oil condensers. R eferring to t.he sectional views, 
l~ig. 5, A is the raw material hopper, B the air-tight feed 
valve, E the breakers or pulverisers, 1<' the rotating tube, 
G the ports or dampers for conveying the products of 
combustion to the furnace round the tube, H the spent 
material hopper fitted with an air-tight valv~ fo1· di ~;­
charge, K gas feed conduit, L gas inlet port to t.he com­
bustion chamber N, M air inlet port to the chamber, P flue 
to the chimney, R an asbestos packing ring fot· making 
the joint between the feed chamber and tue tube F. 'l' is 
the gearing for rotating the tube, V rollers upon which the 
tnbe runs, and W is the oil vapour and gas outlet. The 
retort is horizontal, the material being fed in at one end 
flows along the tube until it reaches the other end, where 
it i!.l ejected. The breaker~::~ or pulverisers, which may be 
in oue or more lengths, are carried through practically the 
full length of the tubo. 

'l'he function of t.he breuker ot· pulvori~::~er is to prevent 

li ig h t. holes and examination doors in the wall ~; of the q ua.ntity to he t ret~olcd 111 u. gi veu time varies, and conse­
chamber. The heating producer, if required, is of the quently the head required varie1::1. But, as previously 
simple t.ype, so as to save the necessity of a boilet·. Some I explained, the average head t·equired in the retort is about 
of the spent material itself can be used as fuel in the 2in.; that is, at the feed end of the retort. the depth of the 
producer , when coals or certain c&.nuel!.! ot· torbe.nite a1·e material is about 2in. greater t lum at the outlet end. By 
being treated. The gas generated in the producet· is placing the retort horizontal the " flow " of the materi~l 
conveyed into t.he combustion chamber, where it meets is not retarded or· otherwi.;e interfered with by the skin 
an appropriate 1:mpply of air and combust.ion takes place. friction of the tube, but i!.l entirely dependent. upon the 
The r ellulting l•ot. g8.1::1el:l pass on to the furnace, where they head, anti therefore the " flow " is more regular and 
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FIG._7- DIAORAMS ILLUSTRATING THE ACTION OF THE PULVERISERS IN THE RETORT 
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play round the rota.Ling retort , and are then carried away 
to the chimney. 

uniform than is the case with t~n iuclined tuue - t• very 
essential point in heat treatment of oil shales and the like. 

· The walls of the furnac.o clo1::1ely surround the retort and 
are carried to within a. few inches of each end. At ea<:h 
end of the retort which projects from the furnace there is 
mounted a circular iron ring which rests on r ollers, thus 
forming 1 he bearings upon which the retort rotates, the 
rotation being effected by o. spur wheel o.ud pinion. 

"" <:) soo• 

Hitherto the use of rotary tubes for certain p lLrposes 
has been restricted owing to the difficulty of making t~ 
suitable g la.nd of e. la1·ge diameter. Many varied form~::~ of 
glands have been t ried, but the trouble has been due, not. 
only t.o the diameter, but also to the fact that the tube mUI::It. 
~::~ooner or later not run exactly true. l n this case the nose 
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scahug on the walls of t,he tube ur ret.ort , to u.volll llw 
caking or " balling " of the material and to break up the 
material during treatment. These breakers are not 
separately or positively driven, but are placed loosely in 
the tube. As the tube revolves it takes the breaker rowtd 
with it until the latter arrives at a. point where i t ovel'· 
balances . The material then falls over on to another 
point or arm of the breaker-see Fig. 7. Tlus point does 
not come in contact with the m etal of the tube, but falls 
on to a layer of t.ho materinl being treated, and the result, 
in practice, is a gentle thucl. ThUI::I the retort, wheu work-
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FIG. 6--CURVES SHOWING RETORT TEMPERATURES 

The compa.u.r abo makes a double-tube type of ret.orL 
with iru1er and ·outer concentric cylinders. In this case 
the material delivered into the retort flows along the im1er 
tube until it reaches the end where it falls i.nto the outer 
tube, flowing back through the annular space between 
the tubes and being finally ejected at the same end at 
which it is fed in. 

One of the first questions which the reader is likely to 
ask is, " The tube being horizontal, how is the material 
t·aused to flow from one end to t.ho other ? " Tho question 
arises, perha.pt;, quite naturally from the fu.ct thu.t iu other 

' 
. -

... , 
. 

- "' ' ~ 

' 
5 

' 

....... 
..... c 

r--... 

' 

of the rotatu1g Lube euten. Lhe :::.tatiouary chamber, the 
rotating tube being, say, 2ft. 6iu. diameter and the cast 
iron chamber, say, 6ft. diameter. Mounted on the side of 
the cast iron chamber is an annulus of thin steel plate, say, 
of 26 gauge thickness, which, for the purpose of making 
its movement uniform and stopping twisting or warping, 
and to add additional flexibility, ha.s &IUlular corrugations 
formed in it. T he annulus, the outside diameter of which 
is 6ft. , is fixed to the stationary chamber. The hole in the 
a nnulus is slightly over 2ft. 6in. in diameter, and fastened 
to t.he imler cuge of t.lte hole is a stiffening ring about 
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I m .. by I in., wh1ch, ?Y moons of Bat ~:~prings, is pressed 
n~o.ms~ the asbestos rmg R mounted on t-he rotating tube. 

l t w1ll be noted thnt the gas from tho producer enters the 
fmnace surrotmdinK the retort at one end of the apparatUB 
and th~ mat~rial to be treated at the other end, so that th~ 
la.t ter IS subjected to a gradual rise in temperature. The 
~wa~_cnr:: be reg_ula~e<l by the Bue~ and dampers shown at 0 
m l •g. <> to SUit dtf'ferent mator•al~:~. In the series of dia­
g_r~ms given in Fig. 7, A shows t-he hoot curve s t ondily 
r~smg f~om l OO d~g. to 450 d eg. Cent.; B shows a quick 
n se dtmng one-th1rd of the length of the retort after which 
~ h(' heat remains constant ; and C show!J the h~at regulated 
Ill defined_ stages. . This arrangement enables the retort 
t o t reat different kmds of materials with equally effi cient 
•·esults. ome glVe off their oils within o. few minutes 
when subjected to the correct temperature ; others must 
be kept at that tempet·~ture for longer periods, in some 
~nse~ f?r an hour.- ~n du\gram A the t ime factor is short , 
Ill 'f3 tt ts long: wh•lo m C exothe1·mic action takes place. 

The plant 1s not expensive to install, requires very little 
po~er to operate, and i~:~ entirely self-acting, the materials 
bem_g charged into tmd discharged from the retort auto­
•.nat ·~ally. Th~ _makers claim that 1. 5 horse-power is 
suffi ca:nt for d_rtv mg _the feed, the retort, and the discharge 
for a o-ton urut. It as further claimed that the production 
of gas rarely excecd!i 1800 cubic feet per t on of material 
treated, a nd has been as low as 1100 cubic feet showing 
that the li~hter oils a!·e not "cracked " or d~stroyed ; 
hence- there IS a larger y1eld at a lower specific gravity. 

Provincial Letters. 

T HE :\llDLAND. AND ~TAJ<~FORDI'iHIRE. 

CFrom our ow11 Corrupon<lent.) 

Pig Iron Trade and January Quarterly Meetiog 
Prot~cte. 

. . . T'BE quarted y meeting is due on t he 1 I th inst. 
111 H1rmmgham, and it is hoped that by that time the 
fo•·ward movem~:~n t will be fairly in progress. Consumers 
ore taking much more interest than they have done for 
some time in their future supplies of pig iron, and have 
keop_t more or less constantly in touch with the sellers, with 
a vaew to te ting prices. It is respecting pig iron that the­
quarterly meeting presents the most interesting p roba­
hilities. Most brand~:~ of pig iron are from Is. to l s. 6d. 
dE'nJ•er than they were. It is agreed that more iron will 
he called for in the Now Year , and the general tendency 
is to place heavie1· rontracts. T he manufacturer, how­
ever, is by no means anxious for forward bUBiness at the 
present finely cut prices. The South Staffordshire furnace 
which stopped a little while ago has been restarted, and a 
furnsce belonging to a Northampton finn extinguiqhed 
at the same time. has also resumed operations. A constant 
difficulty Ui still the high price of coke. The sellers of this 
fuel are quoting £ 1 3s. at the ovens for Yorkshire coke, 
a figure which rep resents a r ise of 5s. as compared with 
the quotation a year ago. Until the consumer is prepared 
to pay a better price for pig iron. long contract!! Ar~ 
ox tremelv unlikel v. • • 

1923 Finiabed Iron Prospectt. 

There are better· p rospects for the South Stafford­
shire finis hed iron trade in 1923. Production costs are 
11till disproportionately high , owing to the distance from 
which row material has to be impol'ted. Some relief has, 
howeve1·. been a fforded by the rea.djUBtment of railway 
rates, and the concessions g ranted at t he beginning of 
December hnve put f resh hope into iron and steel masters. 
Rut inward and outward traffi<· must yet be carried at 
m uc·h less cost than at present. The course of the defta­
t ion of ~(id land and Staffordshire iron and s teel prices 
Rince the boom of 1920 ran be t •·oced in the following 
tahle :-

1920. 1921. 1922. 
s. d. s. d. s. d. 

Xortbanls forgo • • • • 235 to • • 2 6 . . 70 0 
242 6 

Xorthe.nts No. 3 foundry 247 6 90 0 80 0 
llorbyshire for~o . . .. 235 0 • • 

~ 

I 6 72 6 
Oc>rby11hire No. 3 foundry 260 0 . . 92 6 . . 82 6 

1920. 192 1. 1922. 
£ 8. d. £ s. d. £ s. 0. 

Staffs. me.rkod l>o~ .. 33 10 0 16 0 0 13 10 0 
'tofft~. unmarked bors 28 10 0 13 0 0 10 6 o• 

I ron '!trip .. 33 0 0 13 10 0 • • 10 10 0 
Volvonised s boot.s . . 31 0 0 17 0 o• . - 17 5 o• 
' tool hoops 26 15 0 . . 12 10 0 . . 1 1 0 0 
Stool anglm1 . . 2-l 0 0 . . 10 0 0 8 16 0 
Tees . . u; 0 0 11 0 0 . . 10 0 0 
.J oistt~ . . . . 24 0 0 . . 10 10 0 9 0 0 
Hhip. bridge ond tonk 

plate:~ 2-1 ~ 0 10 10 0 9 0 o• ;) • • 

Stec>l boilt>r plot~>~ 31 (J 0 14 10 0 12 10 0 
Jlt>q_'l<'mt>r billet~ IG 0 o• .. 17 15 0 - - o• • • . . • _, 

10 (J 11 

• L' I'· 

Curnnt Stetl Cooditioo•. 

'l' H t: 

i!1g the rise in the value o ( semi.fin.ished s teel. It is thought 
hkely t hat values will advanre in thf' Ne~ Yel\1' for mo!lt 
manufact-ured de11rriptions. 

Riai.Dg Valuee for Scrap. 

crop is in brisk 1·equcst, and voluos continue 
to a ppreciate. teel scrap has advanced sha1·ply to iOs. 
and upwardq, while wrought iron Flrrnp C'Ommancls about 
82!>. 6d. 

Iron Selliog Pricu i.D 1922. 

. It il'! i n~e!·esting to find that notwitht.tanchng 
ham smg compo~at•on from . the Continent, selling Pj'ices 
of man~afactur-ed ~ron a certau1ed under thE' Midland \\age~ 
Board amproved m the la te autumn of the las t yea•·· From 
the output figures of the selected lhms in the subjoined 
sum.ma1·y of t he five b i-monthly ascet·tainments to date 
iL will be seen that there has been a t.msta ined expansion : ' 

Tonnoge. Price. 
£ 8. d . 

January- Februar) 12,389 13 2 3 
)larch-April . . . . 13,987 . . 11 17 3 
)lay-Juno . . 16,462 . . 11 6 r; 
July- August . . . . 19,281 . . 10 16 I) 

Septem ber-October 21,974 10 17 9 
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tion to look on tho bright s•do of things, unci thet·e iA much 
more confidence in the stabilit y of priccFl. It. would 
na turally boa mistake to ossu mo that prices are now per­
manently on tho up grade. ThiR may be the ea.~ with 
regard to one or two of the metal markets, but therE' 1s no 
probability of higher prices in most departments ; and . 
as a matter of fact, the prospects of industry will be much 
better if p rices a re kept low. A yeu•· of low pt'jces for all 
raw matea·ial 11 is es entia! for tho recovery of activity. 
The old rule of "sma ll profit s nncl quick ret u1·ns" should 
govem business matters through the ~·ear on which we 
have jus t entered , for extravaJtOnt profit,;; Are th<> 11pc-cinl 
curse of wnr-timc trade. 

Metala. 

This gives a mean price of £11 12s. Id ., against. .£22 14s. 3d. 
in the corresponding period of 1921, £30 8~. 6d. in 1920.' 
£7 1s. in 1914 and.£ 4s. in 1913. The total output for 
the ten months. 84.0!}3 t{)ns, compares with 60,801 tons 
in the corresponding period of 1921 and 132.073 tons in 
1920. 

The nuu·ket for copper is steady, but has a very 
strong appearance. The activity in the speculative market 
for standard copper in London is an indication that muc-h 
more interest is now being taken in copper. but it is to be 
hoped that speculators will not drive the price up beyond 
what is j ust ified by the improving prospects of trade. At 
the moment the prices for raw copper and refined ingot .. 
are m oderate enough, and the only really extravagant 
prices are to be found in manufactured ropper and metal ... 
These are not universal throughout the wholo lis t , for the 
price of 6~d. per lb. for yellow metal rods is moderate 
enough, and yellow-made " braziers " at 7-id. ore n ot 
extravagantly dear. A puzzling question is why yello" 
metal " braziers " should be quoted at about £ 12 more 
than rods, while copper " braziers" are quoted at .£ I 3 Hk 
per ton less than copper rods. The whole list of •· official " 
prices for manufactured metals wants a drastic a-evi~;ion . 
and the trade will not be in a satisfactory s tate until it 
gets it. Reports from America give a fairly cheerful 
account of the copper market in the country, but it i ... 
obvious that an increase in the production is takin~ pltwe. 
There is, of course, a fair increase in the demand. and the 
principal producers are reported as being well sold for·ward. 
but it is too early yet t o learn whether the growth in the 
output is fas ter than that in the consumption. The ide-a 
that copper is now as low as it Ui likely to be during the 
current year 11hould have an effect on the holding of s tocks 
by consumers, and if this movement takes place a la rge 
part of the burden of holding coppo1· could be tran11fer·•·NI 
from the shoulders of the produce•·· The market foa· tin 
opens with on appearance of strength. which may quito 
possibly lead to higher prices in the early part of the ycm·. 
There is o theory that America will soon begin to buy 
largely, but we are rather in the dark as to the state of 
the stocks Of tin held by American commmers. The enjli · 
neering trade here will probably bo rather a hette1· con­
sumer of tin than it has been in 1922, and there a1·e some 
signs of improvement in the tin-plate trade, which may 
lead to a larger consumption. Altogether, the prospect.q 
seem t,o be fairly favourable. With regard to lead , tilt' 
prospects of an increased supply do not appear to be very 
good. I t seem s now doubtful whether we shall obtain 
any large quantity from 1\lexico, but this is still one of tlw 
po ibilities. The price remains high, but no relief is in 
sight for the consumer. · Spelter remains a very :;teady 
market for prompt ; but the large backwardation on 
three months metal, amounting to .£3 pM ton. i>< nn­
favonrab le. 

Enginetri.Dg Outlook for 1923 

I am g lad to be able to speak more hopefully of 
the engineering outlook in this district for 1923. South 

taffordshire bridge builders and 11tnactural engineers. 
though better employed than they were a while ago. 
have not yet a ny thing like enough bus.iness to go round. 
T he d isadvantage against which this dis trict has a lways 
to struggle, especia lly regarding foreign orders, owing to 
its inland situation. has been accentuat-ed by the high 
railway ratef-1. Concessions gran t-ed during the yea•· have 
done something to mitigate the hardship. and trodem a re 
grateful for even a small measure of relief. But in times 
of depression, the handicap of transport from the interit~r 
to the seaboard. whatever it degree, mttst inevita bly 
become more noticeable so fa r as overseas contracts are 
concerned. outh Staffordshire brid$tO builders and con­
structional engineers can but look fo1· compensation a t 
home, where t heia· geog raphical position g ives them ready 
access to a la •·ger rodiUB than any other indUBtrial district 
can command. Some substantial orders have been secured 
for execution this year by the Birmingham railway wagon ­
building companies on account of the lndian railways, and 
tentative ordem have been forthcoming for other systems 
abroad, while the expansion of coul exports has begw1 to 
stimulate cautioUB buying by private traders a t home. 
The New Year promises to better its predecessor. I ndia 
is only now starting on its big prog•·amme of railway 
developmen t : extensions of the A usta·alian lines at·e being 
p roceeded with : many more wagons will be required by 
South America ; and Africa is moving. Electrification 
schemes at home a re expected to yield valuable orders for 
rolling stock, and now t hat the railways of the country are 
re-rouped, development which have been in sUBpei\SO 
wit no doubt go forward. North taffordsh ire has par­
t icipated in ordea'S lately given out. for locomotives. The 
Birmingham machine tool t ra de has suffered from the 
arrest of r·econstruction work. Surp lus resources left over 
from the war have increased the difficulty of finding new 
outlets. T here are still large accwnulations of lathes and 
other machine tools to be disposed of, but rather more 
optimism attaches to 1923. Last year manufacturers 
confined their purcha.ses p retty much to new types of 
machinery which promised immediate economies in pro­
duction costs. but this year o hotter oll -rotmd trade is 
looked for. 

The Birmi11gham Bra11 T.rade. 

The beginning of the year finds very little un­
employmen t among the Birmingham brassworkers. 
General brassfoundry, such as ente1-s into domestic furnish­
ing, was in better r·equest d uring the latter part of the 
year just closed. 'fhe renewed act ivity of t he motor car 
industry, t hough it is only partial, has put additional 
employment in the way of workers in brass, a nd in t he 
electrical fittings and plumbers' brassfoundry branches 
t he diversion of t rado t hrough t ho underselling of German 
makers is now leas in eivdence. Selling prices hove sunk 
to a n unremunerative level in some departments, particu­
larly in the home t rade, for which competition is most 
severe. We a1-e getting near to p re-war p rices in some of 
t he expot·t lines of goods. Aust ralia, it is interesting to 
note, remains one of our principal market-s. T h e s tandnrd 
of wages has gone up app reciably, as have all dead cha rges, 
so t hat the indUBtJ·y must needs mako itself efficien t if it 
is to enjoy materiai prosperity. H appily. it is doing so. 
Progress is being coru;tantly made on t he t«:hnical s ide 
or the trade. Considerable attention is concentrated on 
scientific problems connected with tho manufacture of 
brass. The range of applications is extending, and if t he 
paat year has not been marked by a ny outstanding ndvunce 
in t he equipment of the industt·y. tht> effort after grent.or 
" ffi<'iency i~ not being t'elaxed. 

LANCASHIRE. 

( J;'rom ()ltT Oll'll ('orrupouden/4.) 

MAN <'B ESTER, Thm-sclny. 
General Outlook. 

Pig Iron 

The market for foundry iron in Manchester opens 
well, but there is no definite rise in the price. It is trut' 
that some sollers a re inclined to ask ls. more ior Midland 
No. 3 pig iron, delivered in Manchester , say. 9 ls. to 9 l s. 6d. 
per ton, but there a.re sellers s till at 90s., and one does not 
see that there is much disposition on the part of buyer.; 
to pay a higher price. The reason for the s tiffer attitude 
is no doubt the improved p osition in Cleveland. and the 
advance t o 92s. 6d. on trucks in the price of No. 3 in that 
district : but this only affects Manchester indirectly. 
because the ~ianche t er ironfounder has learned to do 
without Clevehmd iron. It is perhaps a pity that he cannot 
learn as quickly how to do without cotch iron, fot· th i ... 
remains very uncomfortably dear, and there is no sign 
that it is going to be cheaper. H ematite iron, although 
rather higher, is still comparatively cheap, aJld it seems 
quite p robable that a more subt> tantial rise i" comin~ in 
this class of materia L 

Steel. 

The market here is certainly animated. although 
business has scarcely yet recovered from the holiday~:~. 
and many establishments have taken quite a long h olidtly 
t his season. There i a tendency to ask at least 5s. per 
ton more for manufactured steel, although this is not 
enough to make the producing trade profitable. Con­
sumers, however, seem quite ready, in this case, to meet 
the advance, so that one may look fo1· rather better pr ice.-. 
in the future. At the same time. one cannot expect ally 
serious advance, because many of t he works are short of 
orders, and will not ta1·e to risk loRing husine.~q hy Mking 
too much. 

Scrap. 

The feeling in the ma rkets for crap iron uu tl 
steel is very much better, and dealers are much s tiffer thlln 
they were. Prices have scarcely 11ettled down yel. hut it 
may be confidently expected that Acrap is not going to bo 
SO f'idiculOUAly cheap a it was during the lnttN• pn t•t of 
last year. 

The EntiDeeri.Dg Tradu 

T he ad vance of the last few weeks in Bessomet· 
hi lletH is being well maintained, £7 7s. 6d. being the 
min imum. Some til'mS quote well above this figure, a 
c·ommon figure being £7 JOs. A short time ago con ­
tinental billets were obtainable at £6 !Os.: but the lowest 
q uotation is now £7, and the uncertainty with re~ard 
to delivery discou .. ages bttsiness in continental material 
of oil sorts. The l'e-rolling firms ore fairly active, produr­
ing ra ilway material and str ip for tu be.> making. 'J'ho 
makers of sheets have become b\tsier. Several of the 
lorol m ills have been called upon to furnish black sheets 
to la r$te galvanising comerns in outh \\'ales and elsewhere. 
V<'ry good quan tities also have been token hy motor cor 
huilders for the making of bonnet and ,-arious other 
parts. Galvanif'ed sheets continue at about £ li 5s .. the 
I u rnover being well up to the avf'rage. Some advance 
hAR ta ken place in fi nishE'd s teel ot her than sheets, follow-

TaE markets open this week wit h a very cheet·ful 
t one, but there i.'l not yet a large bUBines~ being _done.. The 
first day of t he year is, of course, a st ract hohday m the 
North, and people are on ly j ust beginning to atteo~ to 
husinE'ss; but. it is obvious that t here is more determ ano -

After a longer holiday than it> customllr~· llt this 
period of the year . the engineering shops in the l\lan('he:;te•· 
district resumed operations on Tuesday . in mo"t case" 
under distinctly moa·e promising COI1ditions than wa.q th<' 
case twelve months ago. The most fortunate sec·tion of 
the engineering indUBtry Rince the war has been that 
engaged in the p roduction of textile machinery, many 
large orders for which had perforce been held up. Most of 
these orders were for the equipment of ne'v cotton mtliR 
in India, China and Japan, and have kept the make~ 
very fully omployod at lnct·at ivo prices. Although shll 
working at fu ll preossurc, it iR n ot to bE' expedc.>d t hnl 
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textile machinists will continue very much longer to be so 
favourably situated in view of tho depressed conditions 
which exist in tho cotton textile industry at home. 
Although there are many thousands of workers still wait.­
ing to be re-absorbed into industry, the percentage of 
unemployed persons in this great indus trial area. tends to 
lessen in spite of the deplorable condition of the cotton 
trade. 1922 was by far the worst year on record in tho 
engineering industry, and I fear that, after effecting the 
most drastic economics, there are few firms in this neigh­
bourhood, outside those engaged in the manufacture of 
textile machinery, that will be able to present satisfactory 
balance sheets when their books are made up. Some of the 
most important manufacturing and trading firms have, in 
fact, sustained very heavy losses. \Vith one or two excep­
tions, machine tool makers have been the chief sufferers. 
Engine builders, both steam and internal combustion, are 
also having a very lean time, while makers or Lancashire 
boilers are equally badly off for orders. It is, however, 
pleasiqg to be able to report that the outlook is, on the 
whole, much brighter for 1923, although t.he economic and 
international conditions in Europe and the Near East 
still deprive British engineers of a la rge volume of the 
trado which formerly came to this country. Until more 
settled times, British engineering will have to look chiefly 
to the Colonies and to the home markets for business. 
Fortunately, the obstinate and obstructive attitude which 
prevailed amongst engineering workers for some time after 
the war has changed grea t ly for the better, and less hns 
been heard recen tly of threats of strikes. Engineering 
labour, at any rate, is now realising that its interests aro 
indissolubly connected with those of the employers. I n 
this connection, the action taken by the Engineering Em­
ployers' F ederation in combating Communist teaching by 
propaganda work, if rather belated, is a ste p in the ri~ht 
direction, and tho manner in which it is conducted iR 
calculated to do an incalculable amount of good amongst 
the workers. The quiet and unobtrusive work of the 
Manchester Engineering Council, which comprises leading 
members of engineering firms and workers, who moot 
periodically and talk over matters of mutual concern 
u nofficially, must also be <'Ommended. 1£ these meetings 
d o nothing more than engender a fooling or mutual tru.c~t 
and confidence between the employers and the workers, 
they will render a good service to the industry as a 
whole. 

Hematitee. 
BABROW-IN-F URNESS, Thursday. 

• 
The improved position in the hematite pig iron 

trade of North Lancashire and Cumberland already noted 
is well maintained . In the whole district there are seven­
teen furnaces in blast, and the whole of the metal smelted 
is readily disposed of, and to some extent forward business 
has been done. So far as Barrow is concerned, there is 
now a good steady lo<'nl d emand for iron on account of 
steel makers, and tho additional output a t the Barrow 
works, <'Onsequent upon the putting into operation of a 
furnace before Christmas, is quite absorbed . Orders are 
held on overseas ac<'ount. and prospects are good for a 
continuance of this trade. F or special iron there is only a 
moderate call, but this branch of trade is expected to 
improve in the immt>diate future . 

Iroa Ore. 

There i::; more activity in the mining areas, and 
a bigger tonnage of metal is being raised than for a con­
l!iclet·able time pas t. The trade, however, is nearly wholly 
on local accoun t, although for the higher -grade metals a 
certain amount of bttsiness is being done on outside account. 
::;pan ish ores havo only been lightly imported for some time. 

Steel. 

In the s teel trade only a short holiday was taken 
at Barrow, and t ho ,,·orks were actively employed again 
half-way through last week, chiefly on 1·aiJs. The demand 
for either finished o•· semi-finished steel, however, is very 
quiet. There is a fair amount of work in the foundries, 
but the hoop m ills are quiet this week. 

Shipbuildia& aad Eo&iaeeria&. 

W ork was resumed in the shipbuilding and engi­
neering trades at Barrow on Tuesday morning, but the 
programme is only a light one, the only shipbuilding order 
held being the construction of an Orient liner. The orders 
for gun mountings will find a certain amount of work in the 
eng ineering shops. 

Fuel. 

For steam coal there is a better demand. Coke 
is in increa sing request for blast-furnaces. 

, HEFFIELD. 

(Ji'rQm our own Oorrupondenl.) 

The Heavy Steel Outlook. 

SHEFFIELD has resumed work this week in good 
New Year spirits. All departments are looking forward 
to a year of improved t rade, and some of them can already 
see the wave of activity advancing. This is especially the 
case with the heavy branches. Both basic and acid steel 
billets are now in good demand, as well as the rolled pro­
ducts of the material. Additional steel furnaces have been 
put into operation, and their demands for raw material 
are increasing to such an extent that new blast-furnaces 
aro being called into requisition for the production of the 
necessary pig iron. The new furnace, which is to be put 
in blast at Sta.veley, as already m entioned, will make the 
s ixth to be in operation, and the company is re-lining 
another furnace with the ultimate object of preparing it 
for work when conclitions justify it. Another interesting 
item of news of the some kind, although not strictly local, 
is that the Bestwood iron furnaces, near Nottingham, 
which have been damped down for the post twenty-one 
months, a re about to restart . P reparations in connect ion 
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with two of them are already going on, a nd the other two 
will quickly follow. 

Railway Material 

T here is a steady increase in contracts from 
builders of railway stock , and it is on this department, as 
we have remarked be fore, that Sheffield is basing some of 
its highest hopes of good trade. The general feeling with 
regard to this branch is pithily summed up by the Master 
Cutler~Mr. R. W . Mat.thews- himeolf a manufacturer of 
railway steel, in a New Year message. H e says: " There 
has been within the last few weeks a decided revival in 
many of the trades of the city, and especially in those 
manufacturing various classes of railway material. Con ­
siderable orders ha ve been p laced recently for locomotives 
and rolling stock, both on homo and overseas account, 
which will bring orders for tiros, axles, springs, &c., t o 
Sheffield. The new grouping of the home railway com­
panies comes into force to-day, and, with this difficu lt 
tas k accomplished, we may hope for much larger orders 
from this sou reo than for many months post. Such orders 
will ultimately benefit many other firms beyond those 
actua lly manufacturing railway mate rial. The revival of 
shipbuilding, slight though it be at presen t, is another 
welcome portent." The Master Cutler points out that an 
immediate boom cannot be expected, with so many markets 
closed against us, and adds that anything a pproaching boom 
conditions just now would d o trade ultimately more harm 
than good. Re is convinced, however, that we shall see 
a steady improvement, day hy day and month by month. 

The Electrical Tradee. 

I t is not only in its old manufactures of tires , 
axles, buffers and springs that Sheffield is benefiting from 
railway work, but a lso in its electrical industries. The 
rai lway electrification schemes in v.o.rious parts of the 
world, especially in outh Africa, have during the past 
year supplied the heffield workshops with valuable orders, 
a nd there is a great deal of work now on hand, with 
prom ise of much more. J t is reported that a large experi­
mental passenger engine, electrically driven, is being built 
by a Sheffield firm for one of the leading British companies. 
The Colonies have rocenUy sent some good orders through 
for hydro-electric schemes. The steel foundries aro looking 
up, too, and one or two recent orders for big cas tings have 
p rovided them with much-needed work. The effect of 
the placing of the contracts for the two new battleships 
is a lready being felt. The armour plants are being put in 
order for the early production of plates, and con tractors 
are making inquiries for material and tools which will be re­
quired in the making of the armour, guns, machinery, &c. 

Coal aad Coke. 

Among the colliery developments planned locally 
ore some by the Staveley Coal and Iron Company, which 
is taking steps to increase its supplies of coal, especially 
for coking purposes. Just on the fringe of its Devon­
s hire works, where the great ra nges of coke ovens and 
blast -furnaces are situated, it is sinking a new p it 
to win the deep soft coal. Engine-houses and engines 
have already been installed. The company also intends to 
re-open its Markham No. 1 Colliery, which has been 
closed since the coal d ispute of 1921. The shaft is to be 
sunk lower, in order that the deep soft seam may be worked, 
and afteTwards the black shale seam. I t is expected that 
the sinking operations will occupy about a couple of years. 
The deep soft coal will be used at t he coke ovens. The 
Staveley Company has recently made great extensions of 
its coking plant, and a new battery of thirty ovens is to 
bo put in commission next week. While on the subject of 
coking, it may be mentioned that the K oppers Coke Oven 
Company, Limited, of Sheffield, which is now an all­
British concern, has secured a contract for the erection of 
a battery of sixty regenerative ovens, with by-product 
recovery plant, for t he Horden Collieries, Limit~d. Durham. 
The work is an extension of sixty ovens which were erected 
by the firm during the war. The value of the new con­
tract is in t he neighbourhood of £100,000. 

The Lighter Tradee. • 

There a re still some very weak spots in Sheffield 
trade, and among them the crucible and high-speed 
branches a re prominen t. Until the eng ineering trades of 
the country show a great deal more a~tivity, t hese impor­
tant sections will not enjoy a prosperous time. The 
demand for special steels used in the construction of motor 
cars shows some little improvement, but British motor 
builders are not at all satisfactorily employed. The file trade 
is in a very bad state, in respect not only of work but of price 
as well. Orders have been so scarce for some time that an 
era of very severe price-cutting has set in, and work has 
been accepted at rates whjch could not pay. An agree­
ment has now been entered into by the leading houses for 
improving this state of things . There is a slow improve­
ment in the demand for the articles, but very fonnidable 
American competition has to be met, especially in the 
Colonies. There is no change to repor t in t he cutlery and 
plate trades. Most of the works are still closed, tho 
holiday extending to a fortnigh t. There is a better out­
look in both branches, and a fair amount of work is on hand 
with which to start the operations of the New Year. 

Humber Laad Reclamatioa Scheme. 

One of the most important public works schemes 
brought forward for some time is a proposal for the recla­
mation of 10,000 a cres of land at the mouth of the river 
Humber, between Spurn Point and Sunk Island. I t has 
been suggested by Mr. T . H . Blenkin, of Hull. The a rea 
in question is State property, and :\Ir. Blenkin urges that 
one portion of the r eclaimed land would be suitable for a 
gravwg dock near the Humber mouth, while the remainder 
could be utilised for farms. The filling in of the a rea would 
serve a double purpose, as it would form a very profitable 
dumping ground for the mud from t he Humber ports, 
the disposal of which, in such a way that it will not be 
washed back, is a very serious problem. This mud would 
provide rich agricultural land. The scheme wovld produce 
twenty-six farms of 230 acres each, which, at an average 
rent of 36e. per acre, would y ield an income of £17,500 per 
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annum. W ork could be found for 2000 men, of whom 500 
could be started on quarrying chalk as soon a s the plans 
were passed. The H umber ports would be p rotected by 
strengthening the land at Kilnsea, where the sea en­
croaches on the Holderness farm , and coast eros1on. 
which is a serious p roblem , could be prevented by buildin~ 
a bank where the sea has broken through at purn. As 
to the housing of the workmen engaged on the Rcheme 
Mr. Blenkin points out that accommodation could be 
found for 500 of them at Spurn Batte ry and 500 more 
at Kilnsea. Ba ttery, while the remainder could be housed 
in hutments erected in the nei~hbourhood. 

Houaiag Itema. 

The Hatfield Main Colliery Company is greatly 
extending the v illage of Stainforth, neat· Doncaster, where 
the population has increased during tho last threo yea rs 
by 2000. Pla ns for from 250 to 1300 houses are to be 
submitted to the Thorne Rural Council a t an early date. 
The Sheffield Corporation has had an unpleasant experi­
ence in connection with some houses recently erected on 
its Brushes building estate, F irth Park. Th-e g round on 
the estate, which is steep, and composed mainly of clay 
and shale, has become so thoroughly soaked by the recent 
heavy rains that last week it began to slip, to the clan~cr 
of several houses. The tenants were advised to go at on<'c, 
and accommodation was found for them in other housell. 
The building of a retaining wall has now been commenced , 
and it is expected that this will check any further move· 
ment, make the bank secure and eliminate danger. 

NOR'l'H OF ENGLAND. 

(From our own C'orrr11pondttl/.) 

Brighter Proepecte for 1923. 

ALTHOt.' OR it is generally recognised t hut tl•e 
path to be traversed before full p rosperity in imlust r~ 
is attained is still d ifficult and long, there is an impressiH• 
op timism in commercial <'i rcleR in the North of En~otl ancl 
that the year 1923 will witnoRs n big forwn.t·d movement 
to o. normal state of affairs. All the indications point 
to the fact that the worst is past. For some time to 
come, however, it is only to be expected that all fi rm~> 
in placing work will move cautiously. The commercial 
upheaval after the war has not yet subsided. Both nt 
home and abroad unrest is still evident, and until t t i~:~ 
quelled merchants. in the circumstances, are not likely 
to take any risks. There are hopeful signs, however, of a 
brighter era. The markets are becoming moro stable, 
a nd the wheels of industry arc gradually accelerating their 
pace. To a peculiar d egree the prospet·ity of the iron and 
steel trade in the North of England is wrapped up with 
that of the shipbuilding industry. Many of the works 
re ly a lmost exclusively on orders for shipbuilding material, 
and as shipbuilding virtua lly ceased last year they were 
severely hit. Many mills usually employed rolling plnteR, 
angles, &c., were closed thr oug hout practically tho whole 
of the year. The past month or so hns, however, completely 
changed tho outlook. Orders for now tonnage have been 
placed freely, a nd the industry wil l be assured of a st eady 
time again with corresponding benefit to the iron and 
steel trade. It is understood that work on the outhamp­
ton Boating d ock and on one of the two new bat tleshtp" 
will be started immediately at the Walker naval yard of 
Armstrong, Whitworth and Co. T his work will appre­
ciably ease tho unemployment situation on Tyneside. 

lroa aad Steel Expottl. 

Further evidence of the gradual re' •val of the 
iron and steel trade in Cleveland a nd the recovery of lost 
overseas markets is afforded in the return of export for 
December, the aggregate shipments of 89,329 t ons showing 
an increase of 7742 tons over the total for the previous 
month. The pig iron shipment s reached 44,4 16 tons as 
against 39,320 tons, while the exports of manufactured 
iron and steel a mounted to 44,9 13 t ons as compa red with 
36,932 tons in November . America was tho largest 
customer for p ig iron, with a total of 22,450 t ons. In 
tota l volume the exports for 1922 from the Cleveland 
district are the best recorded since 1916. In that year 
the exports of pig iron , manufactured iron and steel just 
exceeded the million mark ; in 1922 they totalled 986,039 
tons ; in 1921 the total was 449,362 tons. The outstanding 
feature was the American t rade in pig iron. Up to May 
not a ton of pig iron was shipped from Cleveland to 
America, but following upon the coal mine and railway 
strikes in the United States supplies were rapidly snapped 
up, and during the rema ining months of the year about 
135,000 tons were shipped acrose the Atlantic. As in 
1921 Belgium was Cleveland's best customer for pig iron 
(apart from America), but the most remarkable trade 
phenomenon was the fact that in spito of the mark becom­
ing a lmost \vorthless a s a. factor of international exchange, 
Germany took nearly 50,000 tone of pig iron from Cleve­
land, more, in fact, than any other country except Belgium 
and America. Italy t ook over 40,000 tons of pig iron, and 
France about 30,000 tons. The exports of manufactured 
iron and steel exceeded any recorded since 19 15, I ndia 
a nd Ceylon taking the biggest sha re. New markets, 
however, have been found. An active business was 
re-established with the Argentine Republic, and, indeed, 
with all the South American Republics, while new a venues 
of trade were opened up with the West Coast of Africa, 
Mesopot a mia, and many of the small islands of the Far 
East . 

Cleveland boa Market. 

The Cleveland iron market presents few new 
features of m oment. The market bns been under holiday 
influences, and things will not really settle down until the 
week has passed. The demand for the time being is quiet, 
and most of the iron made during t he past fortnight has 
had to go into s tock, but there is a busier state of a ffairs 
in prospect , and when the consuming works get into swing 
it will be quickly used up. A further big cargo of pig iron 
has been shipped to America, and additional Ahipment .. 
ncro~fl the Atlant ic are to foll ow. There is, moreover, tho 
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possibility of more businet!S with the United Statell, ll fe,, 
inquiries being reported. Quotations show an upwnrd 
tendency, No. 1 and siliceous iron being 95s. ; No. 3 
G.M.B., 91s. ; No. 4 foundry, 85s; No. 4 forge, 21:1. 6cl. ; 
nnd mottlerl and white, 80s. p('lr ton f.o.r. or f.o.n. 

Hematite Pig Iron. 

The East Coast hematite pig iron trade is a sured 
of steady employment for some time to come. Makers 
nre well booked with orders, and e\·erything points to a 
bigger demand in the noar future. Mixed numbers are 
quoted at 93s., o.nd No. l at 93R. 6d. per ton. 

Iron-making Meterial•, 

Coke prices are rising in alarming fashion. The 
iromnasters nro being nskod 30s. 6d. and even 3ls. per 
ton for good medium furnace qualitio!!, delivered at the 
works, and L\l:i much as 34s. has been pnid for· export. Tltis 
is a serious addition to tho ironmastN·,.· ('OIIt~ of pro· 
duction. Foreign ore prices, too, are firmer, and 22H. (}d . 
per ton is nO\\ the minimum for best Ruhio ore c.i.f. 

Manufactured Iron aod Steel. 

.Most of the steel "orks reopened cm \rc<.hw>~cltl,\ 
with brighter prospects of more active tilllC>l. Tho demaucl 
has broadened out con11iderably during tlto pn<~t I'<'\\ 
weeks, and the inquiries which aro at prC''ient on tlH' 
rnarket fire deemed a ltopeful sign. Pr·ic·os aro llll<·hallf.(cd 

The Coal Trade. 

There are few, if any. changes in the Noa·thern 
(·oat trade poRition, though the steam c-oal section is 
rather better than it has been recently, and there is a dis· 
position I o regard the outlook as improving. Thoro is 
~~ very fair prospect or a n expanding export traclt-. In 
addition to a quickened German inquiry, there is a 
number of orders in hand for the United tales, wlule for 
F'rance, Italy and ~ candimwia the demand is impro,·ing. 
Th('l outstanding feature of the market is the apparent 
.-trongth and nssurance of the Durham classes. All the 
usual well-known brands of gQs coals are very firm, with 
SJ?ecial sorts oxceedingly strong, and evon the poorer 
krnds very well placed for quite a while ahead. Coking 
und bunker11 are equally well off for trade, and command 
good prices for any date before June. Coke i11 very steady 
for all makes of foundry, fumare or gas qu61ities. 

Cleveland Miners' Houre. 

The Cleveland ironstone mmcownora have sug· 
~e~.ted to the Miners' Association that the men engaged 
underground should now work eight hours per day from 
" bank to bank," and the hours of surfacemen should be 
fo rty-nine hours per week, a system thllt obtained in the 
mdustry before July, 19 19. The present hours of the 
undergrow1d workers are seven per day, exclusive of riding 
time, and those of the surfacemen forty·six and a-half hours 
per week exclusive of meal hours. The mineowners offer 
certain advances on the base rates for various classes of 
datal men providing the proposed increase in working 
hours is accepted. 

TOT LAND. 

(Prom our own C.:orrupontlc~tl.) 

Low Output- But Still Leading. 

T.tlE past t wolve months has bctln remarkable for 
great depression in trade, and no indu~try has fnred worse 
than shipbuilding. In tho Clyde area the total retun18 for 
the year show 143 vessels of 388,500 tons, compared with 
249 vessels of G 11, 190 tons in 1921 and 370 vessels of 
756,976 tons in 1913. The Inst. figures, of coUJ'ae, are the 
highest yet touched in tho history of tho Clyde. Despite 
the low figures for 1922, the Clyde still leads and has pro· 
duced one-third of Britain's new ve&;els. In the record 
of individual firms Harland and Wolff, Limited, take first 
place in the world's retw·M. The outstanding feature of 
the year has been the great fall in American production, 
the total figw•es from thaL country being only 260,000 
tons, compared with J ,043,000 tons in Britain. Thus, 
from leading the world in 1919- 20, Amer·ica fell {o third 
placo in 1922, Britain being fil'st and (:ermany second. 
J n spite, however, of the loss of battleship contracts. the 
outlook on the Clyde is full of promise. General orde1'R ha.vo 
already exceodod expectations in point of number'll, nnd 
still more contracts are in contemplation. Shipyards 
which have been closed down havo been re-opened, others 
have gone on full time, while marine engineering shops 
have been making ready t.o cope with the increased 
demand. Altogether the new year is hopefully anticipated. 

Pig lroo . 

The closing of the year did not find the pig iron 
trade in a very satisfactory position. The export demand 
had fallen away to next to nothing, while the home market 
was stagnant. The change for the better in the consuming 
industries at home has, however, made producers more 
hopeful, and though it was thought that some furnaces 
might be put out of action, no steps have yet been taken in 
that direction . Thirty-ono furnaces are now in blast, 
twenty-seven of which aro making ordinary qualities. 
Quotations a re unchanged, though slightly easier pricos 
could d oubtlessly bo obwined for immediate businesq, 

Steel end lroo . 

A mu('h better fcelu1g ib apparent rn the • cotch 
steel and iron trade. l nquiric11 from all quarters, at home 
and abroad, aro on the iiiC'I'ea~e. \\hi le bu~ineRs shows dis­
t inrt signs of b1·oadening out. TowordR tho end of Dcc·em. 
ber the "orkR \\ore berOininS{ better employt-d thon for 
months back. Prire:~, too, 'lhowed a tendency to harden 
a little, and though no change has yet taken place it i'l 
quite possihlo that a continuance and a broadening out of 
th('l reC'ent acth·itil''l will hring hi~her quotntionq, 

'L' H E E N G 1 N E E R 

Coal. 

BUBiness in the coal markets was very quit-t 
towards the close of the year. The collieries wero concen· 
trating all efforts on getting steamers loaded before the 
stoppage and were not entertaining new business. No 
pressure was experienced in the home market for supplies 
over the holidays. Difficulty was found in disposing of the 
Hmaller sizes of washed fuels, and these were inclined to fall 
further in price. The intimation of a reduction in railway 
r·ates for coal and dross is hailed with satisfaction, espe. 
rially in view of the improvement in industrial circles. 
Export prices are nominally unchan~cd from the preceding 
week, apart from the smaller sizes of washed materials 
already referred to. 

Minera' W agea Higher. 

The results of tho ncrountants' ascertainment for 
Xovember in the roal indu'ltry in , coUond which rulo tho 
wages for the next two months, show that the wnge11 in 
January and February will be id. per shift hi~her than 
in Nov<>mher last. 
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(From our owtl CotTy;poltdwt.) 

The Coal Trade. 

' l' ru·: year which has ju!!t clo"'od has tumed out 
much better than was e\·er· expected during the first six 
months. It. was during that period that values fell t.o 
theu· lowest le\"el and many coalowners were at their 
wits' end to keep their· pits going. J n fact, prices were so 
unremunerative that n number of pits had to be closed, 
but the second half of the year witnessed a pronounced 
change for the better. The strike of miners in America 
wa.s primarily responsible for the alteration, and ever 
since shipmen ts from this district commenced to tho 
States on a suhstnntial scale in July lost the steam coal 
trade has gone for·ward until it is now possible to look 
back and express satisfaction at the recovery which has 
been mado in regaining foreign markets. Values have, 
of course, varied, and are not at the highest point touched 
when the American demand last summer was at its 
strongest, but this can be said that prices are and have 
been remunerative, and what may be considered good 
bUBiness has been done in the way of contracts over the 
current year. Furthermore, there is the prospect of the 
inquiry for coals for the States and Canada expanding, 
and therefore the outlook for the near future is very good . 
Already quite a dozen steamers have been chartered 
during the past week or so to load coal for the Northern 
range of American ports and Canada, and before long 
it. is expected that other definite business will bo con· 
eluded . Apart from Tral\8atlantic operations, there is one 
factor bearing upon the future of tho roal trade which is 
of great importance, and that is tho home demand for 
coals. Iron and steel and a llied undertakings are becoming 
more active, and this all means t hat coals for· which an 
outlet had to be found by shipment will now go inland. 
There will bo less for· export, and therefore export. pr·ices 
should be strengthened. Without being too optimistic, 
there is rcu,..on to think that the current year shouJd equal 
the trade of 19 13. rf only working conditions arc favour· 
able nt the docks and tho facilitie::s aro provided to allow 
of a n oxtcnNion of ~>hiprneut1:1. The recovery dur·ing the 
totter hnlr Of J!)22 WUl:l 110 )()!!8 than l't'markahJe, a nd WhOII 

the complete retums 111'0 uvoilablc it will prol>ably b<.' 
found thul foreign C'oa l ('Xports clurin~ the year amounted 
to rather· O\'Cr 26.000,00() tons as ngarn;,t approximately 
12.250,000 tonq for 1921. and 2fl$i.i.OOO tonq in 19 13. 

Three Shift Syatem. 

.\t the moment. there it~ uo real developmen t 
regarding the question of the third shift of working at 
the por't::s of th is dist rict, except that the representatives 
of the tippers and trimmers agreed to a joint conference 
with tho representatives of the employers on Thursday 
of thi~.i week, when the matter was to be d iscussed. It 
was hoped that the former· would bo more agreeable to 
falling in with the views of the latter than they have so 
far been. R epresentatives of tho tr·immers and tippers 
met together at Cardiff on Tuesday to consider their plan 
of action in connection with the nt-gotintions of ThuN!day. 

Ebbw V ale Settlement. 

Tho New Yeat· opened with good news for the 
Ebb" \'ale district, which has been tho scene of ronflict 
for several months past. The trouble over the Galloway 
award ho.s come to an end, and, in addition, the Prince 
of Wales Colliery, which has been idle for about nine 
months, is to be re·started immediately. This announce· 
ment w8.9 conveyed to a mass meeting of the Ebbw Vale 
miners on Sunday last, when it was s tated that the 
company and the men had finally arranged the differences 
that had existed between them on the question of allow. 
ances. 

Colliery Developmeota. 

Extel\8ive developments have been p roceeding 
for the past twelve months at the Machen collieries, near 
Newport, one of tho groups of collieries controlled by Sir 
Beddoe Rees, and a seam 8ft. 6in. in thickness of the best 
Black Vein coal has boon struck. Tho surface develop· 
ments have heen practically completed, and when all is in 
readiness in a month or t"o's time it is expected that an 
output of at least 1000 tons per day "ill be secured and 
employment provided for nbont 1200 men. 

Steel and Tioplate. 

Rxpectations are held that next month will see 
the re-starting of a nwnber of tin-plate mills which have 
been idle for some time p0!3t. These mills will be manned 
bv men returning to th<" industry from other occupations, 
which they were compelled to follow O\ving to the depres· 
~ion formerly existing. The outlook in the steel ind\l'!try 
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connected with tw-plates m also reported to be brighter. 
Considerable quantities of ore have been arriving lately 
at Swansea. About 11 ,000 tons have recently I'Orne to 
hand for Bnldwins, Limited, apart from 2500 tons of pig 
iron for Morriston works, 1500 tons of a special ore for 
the National Oil Hefineries, 1500 tons of calamine, and 
nearly 1000 tons of copper slabs, &c., the discharging of 
which, of course, means employment at the docks. 

Miner~' Wage•. 

Throughout the whole of the past year tho wa~es 
of the miners in this clistrirt remained at the minimum. 
viz., 28 per· cent. on the 191 5 stanrla rd , and the wages are 
to be on the same basis for the current. month. According 
to tho certificate for the month of November, the certified 
wage payable is 16.09 per ('Cnt., b\ll the owners aro under 
an oblignt.ion to po.~ the minimum of 28 per cent. , und to 
do so they have to sacrifice £I 9 I. 000 of their stnndarrl 
prontfl . This bring" the total amount ~:>acrificcd by the 
owners under the minimum wage dauso sinre November, 
I 92 I , to £3,057.000, in add it ion to "hi rh the miners are 
now paid the subsistence wage fixed by the recent oward 
of Lord Ruxton. 

Current Buaioen . 

Although the outlook in thf) steam coal trade 
is goorl und colliery sale'!men are very co.utious regarding 
ront rflCtS for· further supplies over a period, as they have 
a lready hooked up to n ronRiderable extent, the position 
just ol the moment iH somewhat unsatisfactory for a 
numbf\r of rollierios. This is due to the fact thnt during 
the past week or two heavy weather at sea has resulted 
in tonnnge getting out of position and being delo.yed, 
and consequently loading o.rrangomcnts are out of gear. 
Some of the collieries having no roacly tonnage have 
difficulties in securing the release of wagons anrl aro pre­
pared to make ronce!ISions in price to ony buyer who can 
take immediate delivery. These concessions run from 
6d. to la. per ton according to tho poqition of the colliery, 
but for shipment ahead sellers are firm in their ideas, 
because later there is tho proba bility of tonnage coming 
along together and co.using heavy p ressnro. The condi ti~ns 
in the anthracite section are on tho whole r ather qmet, 
though the tone shows signs of improving in respect of 
sized coals, while duff and culm remain very steady and 
scarce. Pitwood is rather easier, and as regards patent 
fuel, makers' ideas are comparatively high, as the cost of 
supplies of pitch is very abnormal, this commodity being in 
the neighbourhood of 130s. per ton as against 30s. to 35s. per 
ton in pre-war days. This is having a very harmful effect 
upon tho patent fuel induatry as a whole. 

Latest News from the Provinces. 

LANCASHIR E. 

The SafeguarclioC of IDdu•triu Act . 

THE result of the reforendnru taken by the 
member·a of the Manchester Chamber of Commerce to 
decide the attitude of that organisation towards the Safe. 
guarding of Industries nnd Dyestufftf Act11 was announced 
on Tuesdny, and showed a largo major·ity for the repeal of 
both Acts. The total electorate is 37 7, out of which 
about 1700 rnado use of the ballot, and the majority in each 
ruse was about 1000. 

Propo1ed New Hotel for Maocbeater. 

For such an impor·tant cit~, rt ib generully ugreed 
that :\lan('heste1- is very inadequately served hy hotel 
accommodation. Thit~ defert seems likely to bo remedied 
in tho not far di11Lant future, n. syndicate having prac­
tically p" rchasecl the splendid triangular site near the 
Exchange S tation, nnd now occupied by tho Victoria 
Buildings, which aro the property of the Corporation. 
The purchnse price for the site i11 about £500,000. The 
new hotel is to be ono of the finest. in. the kingdom, and 
will supply a want long felt by business men visiting 
Mancheste1·. 

NORTH OF EN(:LANJ). 

Pig Iron Price• Advenc~d. 

The re-opening of the Cleveland v ig iron murket 
after the holidays wus marked by the placing of a good 
deal of bus iness, and an ndvance in p rices. No. 3 O.M.B. 
Cleveland pig iron is now fully 112'1., with some maker:> 
asking up to 92s. 6d., whilst No. 1 and siliceous iron are 
quoted at 06s. to 96s. 6d.; No. 4 foundry, 7s. 6d. ; No. 4 
forge, 82s. Gel.; and mottled and white iron, 80s. f.o.b. 
or f.o .r. 

PERSONAL AND BUSINESS ANNOUNCEMENTS. 

MEssRS. P ICKUP AND BALDERSTON.&, cooaulting engineers and 
mm architects, late of Morcnntile Chambers, Burnley, ask us to 
state that-they have transferred their offices to 7A, Horgreavos­
strc:ot, Bumloy. 

Tu& ScARAB Ou. BonNrNo CoMPANY, Limited, informs us 
~bat it has removed ita offices to Corlton House, llo, Regent· 
street, London, S. W. 1 (telephone, Regent 4822-4823), to which 
all communications should be addressod, all goods being eent 
to the firm's works nt 78A, Harlesdon ·road, Willesden Green, 
N.W. 10. 

l\Jn. REOINALD P. WrLSON informs \18 thnt he hod rosi~ed his 
po'li tion os Director or Aircraft Supphos at tho Air Mirustry, as 
from December 31st last, ond that ho proposes to continue his 
practice as cooaulting engincor, ha,•ing for that purpose token 
offices at Control HoU3C, Kingsway. HiA telephone n\lmber ia 
Regent 2368. 

A. RANSOM..£ AND Co., Limited, Nowark-on-Trent, ask us to 
draw the attention or our readers to the fact that they have not 
discontinued mak.i.ng several types of woodworking machines, 
and tbat they are stiU mak.i.ng a full range o£ machines for all 
woodworking purpoaes. Tbey ask us to mention tbi1 because 
they keep hearing from different sources that they are no\v only 
making the heavier saw mill machinery. 
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Current 

IRON ORE. 
N.W. COAST-

Native .. . 
(1) Spanish .. . 
(1) N. African .. . • 0 • • • . . . • • • 0 •• 

N.E. COAST-

N' ative . .. . . . . . . . . . . .. . .. 
Foreign (c. i. f.) . . . . . . . . . . .. . .. . .. 

(2) Soort.&.ND­

Homatite .. . . .. 
No. 1 Foundry 
No. S Fonndry 

N.E. COAST-

PIG IRON. 

. . . 

Homo. 

£, '· d. 

5 7 6 .. . 
5 0 0 .. . 
4 15 0 ... 

flomatite Mixed Nos. ... 4 13 0 ... . .. 
No. 1 . . . . . . . . . . . . . . . 4 1 S 6 

Cloveland­

No. l ... • • • • •• 

SilicioWI I ron .. . 
. . . . . . 4 16 0 
... ... 4 16 0 ... 

No. S O.M.B. ... ... . .. 4 14! 
4 7 
4 2 
4 0 

0 . . . . .. 
No. 4 F oundry 
No. 4 Foree . . . 
Mottled . . . . .. 
White ... . .. 

Mmu.N•s­
(3) Staffs.-

All-mine (Cold Blast) 
North Staffs. Forge 

11 11 Foundry 

.. . 4 0 

6 ... 
6 .. 0 ••• 

0 
0 

... 13 0 0 
... 3 12 6 

4 4 0 . .. . .. 

(3) Northampton­

Foundry No. 3 • • • • • 0 i 0 0 . 0 0 • 0. 

., Forge ... s 10 0 

(3) Derbyshire-

• 

No. S Foundry . •) ... ... .. ~ 6 to 4 3 6 
Forge . .. . .. . .. 3 12 6 . . . . . 0 

(I ) Linoolnlhir-

.Buio . . . . . . . . . . . . . . . 4 0 0 ... 
F oundry .. . • • • • • • • • 0 4 2 6 0 0. 

Forge ... ... . .. 4 0 0 

(t ) N. W. COA.S'l'-

N. Lanae. and Cum. 
Homatite Mh:ed Nos. ... 6 10 0 ... . .. 

• 
MANUFACTURED IRON. 

SoOT LAND-
Crown Bars ... . . . 
:s..t. '' • 0 0 ••• 

N.E. COA.ST 

Crown Bars ... ••• 

Te... .. . . . . . . . . . . .. 

LANcs.-
Crown Ban ... ... . .. 
Second Quality Bara 
Hoops .. . . . . ... . .. 

s. Yoaaa.-
Crown Bare . . . ... . .. 
:s..t. .. 0 • • • •• 

Hoops 0 • • • • • • •• 

MIDL.lND&-

Crown Bars ... ... . .. 
Marked Bars (Stafra.) ... 
Nnt and Bolt Ban 
Gu Tube Strip . . . . .. 

Homo. 
£, .. d. 

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

10 10 0 
10 0 0 

... 

... 

11 10 0 . . . . .. 
10 6 0 ... . .. 
H 0 0 ... . .. 

11 10 0 
12 10 0 .. . . .. 
14 0 0 . .. . .. 

10 7 6 to 10 15 0 
13 10 0 . .. . .. 
9 12 6 to 9 15 0 

10 10 0 to 10 15 0 

~/6 
~/6 

'n /6 

2l 6 

Export. 
£, s. d. 

4 11 0 
.j 13 6 

4 16 u 
4 16 0 
4 1_2 0 
4 i 6 
4 2 6 
4 0 0 
4 0 0 

Export. 
• £, • . d . 

10 10 0 

13 15 0 

STEEL. 

(8) Home. 
£ •. d. 

(7) Export. 
£, •• d. 

(I ) SOOTLAND-

Boiler Plates ... ... 12 0 0 ... 
Ship J?latea fin. &nd up 8 15 0 
Seotiooa . . . . . . . . . 8 7 6 ... 
SteelShoetah in·toiiJl. 10 10 0 
Sheeta(Oal.Cor. '24 B.O.) 

--- ---

. . . 

. . . 
. . . . .. 

17 10 0 

• 

Prices for Metals and Fuels. 

N.&. COAST-

STEEL (eonlintud) 

Home. Export. 

£ '· d . 
Ship Plates . . . . .. 
Anglet ... 
Boil or Platos . . . . . . . .. 
J oiata . .. 
Heavy Rails ... ... . .. 
Fish-plates .. . 
Channels ... 
Hard Billets . . . . . . . .. 
Soft Billot.s . . . . .. 

N. W. Co.&.S'l'-

BARROW-

Heavy Rails .. . .. 

Light " 
Billets . . . . . . . .. 

MANOH.UTBn-

Bara (Round) 

" (otho~) 
• • • • •• 

• • • • •• 

Hoopa (Best) ... .. . .. 
, , (Soft Steel) 

Plates .. . . .. . .. 

" 
(Lancs. Boiler) ... 

SRRFFI&.LD-

Siemena Aoid Billets ... 
Beasemer BiUota . . . . .. 
Hard Basic ... ... . .. 

Soft " 
Hoops ... . .. . . . 
Soft Wire Rod• . . . . .. 

Mm LANDs-
Small Rollod Bars... . .. 
Billets &nd Sheet-ban ... 
Gas Tube Strip ... . .. 

£, 8. d. £, s. d. 
9 0 0 to 9 10 0 
8 16 0 to 9 0 0 

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

l3 0 0 t o 14 0 0 
13 10 0 ... 
8 15 0 .. . .. 
8 0 0 ... 

8 10 0 ... ... -
9 10 0 to 10 0 0 

10 0 ... ... -

900to910 
9 10 0 to 10 0 

15 5 0 . .. . . . 
12 5 0 ... . .. 
9 0 0 to 10 0 

13 10 0 . . . . .. 

0 
0 

10 0 0 
12 10 0 
8 15 0 
7 10 0 t o 7 15 0 

0 11 15 
10 0 0 . . . . 0. 

900to950 
tl to 7 10 
0 to 10 5 

0 
0 

15 0 0 
1'.1. 0 0 

FUELS. 

SCOTLAND. 
LANAMKSHIRB-

(f.o. b. G lasgow)-Steam • • • 0 •• 

" " 
" " 

Ell ... 
Splint 

. . . . .. 
... 

" " 
'l'reblu .. . . . . . . .. 

" " 
.IJouolst~ ... • • .. 0 0 . 

. ' " 
S1nglea . . . . . . . .. 

A YRSIU!t.&-
(f. o. b. Ports)-8team ... 0 • • • • 0 ••• 

" " Splint . .. . .• . .. . .. 
" " 

Trebles . . . . . . . .. ... 
FrnsorR&-

(f.o.b. Mothil or Burnt-
ialand)-Stoam ... . .. ... 

Soroened Na"ription •• 0 • 0. 

Treblea 
Doublos 
Sing lea 

• 0 0 0 0. • 0 • • • • • • • • 0 0 ••• 

• • • • • • • 0. • • • 0 • 0 • • • • 0 • 

• 0. • • • • 0 • 0 • 0 • • • • • 0 • • • • •• 

L0TRUll8-
(f.o.b. Laltb)-Bost Steam ... ... ... . .. 

Secondary Stoam . .. . .. . . . . .. . .. 
Treblea . .. . . . . . . . . . . .. 
Donblea .. . . .. . .. . . . . .. 
Sing lea • 0 • • • • 0 0 • • • • • • • • • 0 

ENGLAND. 
(8) N. W. CoA.S~ 

Steam• . . . . .. . . . . . . . . .. . .. . .. 
Hoo.sehold 0. • • • • • • • • • • 0 •• 

Cok• . .. . .. . .. . .. 

NOBTHUMBBB~D-­
Best Steams 
Second Steams 
Steam Smalls 
UQI()roenod 

... • •• 

... 
. . . . . . . .. 

. . . . . . . . . . .. 

. .. 

. .. 

. .. 

Sheets (20 W.O.) ..... . 
Oo.lv.Shoets(f.o. b.L'prol) 
Angles ... . .. .. . . .. 

7 7 
10 0 
11 10 
17 5 

0 to 12 0 0 
0 to 17 10 0 I 

Honaohold 

DonBAM-

. . . . .. 

Jo, ... A Ll:li'"" •• 0 • 0 0 0 0 0 •• • 

Tooa... . . . . . . . . . . .. 
Bridge a nd Tanlt Plates 

8 15 0 0 0.. • 0 0 

8 15 0 to 9 0 0 
9 10 0 to 10 0 0 
9 0 0 to 9 10 0 

NON-FERROUS METALS . 
SWANUA-

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

" (three monthe) . .. ... .. . . .. 
Copper ( ea.ah) . . . . . . . .. 

., (three months) .. . ... 
SpaniBh Land (ea.ah} .. . ... 

" (three monthe) • • • • • • • 0 • 

Spelter (ca.sh). .. ... . .. . .. 0.. . .. 
" (three moo t he) . .. . .. . .. 

M ANOIUST&R-

Copper, Beat Se looted Ingot. . .. ... . .. 
,. Electrolytic ... o o 0 o 0 o o I o 

., Strong Sheets ... . .. 
, , I,J()()() 'l"o. bee . . . . . . . . . . . . . .. 

B rase I,J()()() Tu bee ... . . . 
., Cond elli6r ... 

Lead, English 

" Forsip 

0 0. • • • • • • • • • 0. • • •• 

• 0 • 0. • 0 • • 0 • 0 

FERRO ALLOYS. 
( ~ll 7'""1 MW nomi714l ) 

20/3 to 20. 6 
182 5 0 
183 15 0 
61 12 6 
65 7 6 
26 17 6 
26 10 0 
36 10 0 
34 10 0 

69 10 0 
72 0 0 

96 0 0 l 
0 1 1~ 
0 0 llf 
0 1 2i 

'28 0 0 
27 10 0 

Tungsten Mota1 Powder . .. 1111 per lb. 
t'orro 1'ungaten ... . .. . .. ... . .. 1/5 per lb. 

1-' orro Chrome, 4 p.o. to 6 p.c. carbon .. . 
" 6 p.c. to 8 p.c. " 
" 8 p.c. to 10 p.c. " 
, , Specially Refined ... 
" Mu. 2 p .c. carbon .. . 
•• •• 1 p.o. ,, ... . .. 
" " 0·75 p.c. carbon ... . .. 
" carbon f roe . . . . . . . .. 

Metallic Chromium . .. . .. . .. . .. 
Ferro Manganese . .. ... (per ton) 

,. Silioon, 45 p.c. to 50 p.c. . . . . .. 

Per Ton. 
£2 3 
£21 0 0 
£2J 0 0 

£54 
£64 
£72 

0 0 
0 0 
0 0 

1f7 por b. 
4/9 per lb. 
£1 5 for homo. 
£11 2 6 scale 

u.nit 

" " 76 p.o. ... ... ... ... 19 10 0 ICA!e 
u.nit 

., Vanadium ... ... ... ... 17/· per lb. 
" Molybdenum . .. . .. . .. . . . ~ /6 per lb. 
" Titanium (carbon froo) . . . . .. lf2 per lb . 

Nickel (per too) ... £160 
Cobalt . .. ... ... ... 11 /· per lb. 

£82 to£100 

Per Unit 
10/6 
8/. 
8/-

20/-
22/6 
25/· 

I 
51· per I 

6/- per 

Alomin.inm (per ton) ... ... . .. 
(British Official.) 

Be.st Oa.a . .. . . . . . .. . . . .. . .. . . . . . . .. 
Second . . . .. . .. . .. 
Honaohold ... . . . .. 
Foundry Coke . .. . . . . .. 

Sa-a•·vr&LD-- LNLAJ~D. 

Best Hand-picked Branch . .. 32 16 to 3416 
Barnaloy Best Silkstone ... . .. 28/- to 30/ -
Dorbyshire Bott Brighta 24/· to 'lJ3 f. 

" ., House .. 2l/6 to 'n/6 
" " Large Nuts .. 19/6 to 22/6 
" ,. Small " ... 15/· to 16t6 

Yorkshire Harda ... ... 20/· to 21t· 
Derbyshire ,. ... ... 19/· to 20/6 
Rough Sl.aolcs . . . . . . . .. . .. 9/- to 11 /-
.Nutty ., ... ... ... ... 7 t9 to 9/9 
~mall<~ ... ... ... .. 3 . to 5/ -
Hwt Furnnue Uolte (inland aud ~.xpurt) ... 

C ARDIPP­
Steam Coals: 

(t) SOU'l'l:l WALES. 

Beet Smokelees Large ... 
Second ., ., . . . . .. 
Best Dry Large . . . . . . . .. . . . . .. 
Ordinary Dry Large .. . . . . . .. . .. . .. 
Beat 'Black Vein Large . . . . . . . .. 
W eatern Valley ., ... 
Beat Eastern V alley Large ... . . . . .. 

Ordinary ., " .. . . . . .. 
Best Steam Smalla . . . . . . . . . . . . . .. 
Ordinary ,. ... . .. . . . . .. 
Washed Nuta ... ... ... . .. . . . . .. 
No. 3 Rhondda Large 

., ., Smalla .. . 
No. 2 ,. .Le.reo ... . .. 

" " Through ... .. . . . . . .. 
., " Smalla . . . . . . . .. 

Coko (export) ... ... ... ... ... ... . .. 
Patent Fuel . .. . .. . . . . . . .. 
Pitwood (ex ahip) ... ... ... ... . .. . .. 

SWAN8&A­
Anthro.cite Coo.ls: 

Be.tt Big Vein Largo . . . . . . .. . . .. . .. 
Sooonda . .. . .. . .. . . . . .. .. . . . . . .. 
.Red Vein . . . . . . . . . . . . . . . . .. ... 
Machine-made Cob blot... . . . . .. ... 
Nuta . .. . . . . . . . .. 
Beana . .. . .. ... 
Peaa . . . ... . .. . .. . .. . . . ... 
Breaker Doff . . . . . . . . . . . . . . . . .. 
Rubbly Culm . . . •.. • .. • 

team Coals : 
I,e..rge . . . . . . . . . . . . . .. 
Seconds . . . ... . .. . . . . .. 
Smalla . .. . . . . . . . .. ... 
Cargo Through ... ... ... ... ... . .. 

23 6 
4!-l. f · 

24!6 to 26!6 
24/· 
21 9 • 
1d/9 

23,6 
24}6 
24 1· 

~}.,'. to 24 6 

281· 
25/­
~/· 
17 /· 

239 
231. 

I 

24 /. • 
'n/· 
17 J6 

~9(6 

46/8 to 67! 6 
34/· 

24 .6 to 25/· 
21.6 to 22}6 
13i 6 to lli /6 

2016 
25J· to 28/· 

24/- to 25,. 
rn1• to 23/· 

25/· to 28!· 
311· to 40/· 

' 

-
'.1.1/· to :10/· 

'l - to ~ ,6 
27/6 to 28/· 
27/· to 28/· 
261· to 27 / · 
27 J6 to 28/· 
27/· to 27/6 
27 / · to ~7 / 6 
24/ - to 26/· 
11Ji} to 18/6 
15/· to 11/· 
27/6 to 37t6 
291- to 31/-
19/- to 21 /· 
24/· to 25/· 
19/6 to 22/6 
14/- to 16/· 
87/6 to 46/ · 
28/- to 30/· 
31/· to 31/ 

32/6 to 35/-
30/- to 32/6 
28!- b 29/-
42, 6 to 46 /-
55/- to 57/6 
4.2/6 to 46/· 
~/- to 23/· 
ll{· to 11 .3 
14/- to 14/d 

26/ · to 26,'-
23/- to 25/· 
10/- to 12/ · 
17/- to 20/-

(1) Delh·ered. (2) Net M.akera' works. (8) At furnaces. (i ) Delivered Shefliold. (G) Glasgow, U.narkshire and Ay~hire. 

(6) Home Prices-All d elivered Glasgow Station. Boiler Plates 10/· extra delivered England . (7) Export Pricea-F.O. B. Ola~ow. 

(8) Except where othorwiae lndioated ooala are per ton at pit for inland and f.o.b. for export and ooko is per ton on ra.il at on na and f.o.b. for export. (t ) Per ton f.o. b, 
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French Engineering Notes. 
(From our CorreBponrlent i11 l'(lris.) 

The Comptoire. 
'!'HJ<: iron and steel trades have alway~ l,een 

unde r the control o£ comptoi1·s which distributed order~ 
and fixed prires and thereby enstu·od a certain .;tahiliLy, 
but s ince the Saar was brought into the Fronch indusl!·ial 
sphere and a number of mill and forge owners reorganised 
nnd developed their production and demanded a Larger· 
J)8rtiripatio11 in the ordorA distributed, it hus boon founcl 
irnpos!!ible to oonriliate tho interests of a ll tho i1'on and 
Rt.eel producers. Consequently, the comploirs hnve been 
dissolved, be~nning with the once aJI.poworful Comptou· 
de l~ongwy wbich was followed by the h emRtito pig il·on 
p roducers , the Comptoir Siderurgique, and finally by the 
t·omptoir or sheet and plate mills. lt is difficu lt to Reo 
what effect this is likely to have upon the [utme s ituation, 
hut for the moment it cannot. influence trade when p1·ices 
tu·o steadily advancing on account or the highet• values 
of coke and the limi ted production of pig iron. 1 t. is 
believed that these highot· prices will prepa1•e the way for 
tho importation of foreign p roducts, in which event the ·e 
is bound to be n set·back in values on the home market., 
ttncl make1·s will havo to reconsider !SOJ'iously t ho position 
and probably arrange for the recons titution of t-he co1n!J 
toirs on another basis. 

Import Dutiea. 
The controversy between the indus trial and 

commercia l commtmities over t he futuro fiscn.l policy is 
becoming increasingly active now th at it ia proposed to 
nbandon the system of coefficients and prepare n new T ArifT 
Bill, which will probably be introduced into Parliament 
during the next six months. Although manufncturer'! 
ttre agitating for higher duties , they disclaim all ideo of 
lll:lkiog fo r excessive protection, as thoy are anxious to 
twoid anything in tbe way of retaliation which will prevent. 
them from selling their goods a broad ; but, unfortunately, 
the tariff war has already had the effect of matting it very 
difficult to cat-ry on foreign business and the commercial 
commwvty is t.be refore insisting upon a reduction of 
duties, especially on foodstuffs, which, while protecting 
the a~l'icultw·al industry, are one of the principal causes 
of the hig h living costs a nd ono of the chiof impediment s 
to foreign t rade. The future lies between tho protec·· 
tion.ists, who believe that the country's prosperity depends 
upon buying nothing from abroad and in producing every­
thing at home, and the commercia l dosses, who know that. 
there can be no real prosperit y without an active inter· 
change with fore ign countries. Tho Chambers of Commerce 
ut Toulouse a nd in other centres have been protesting 
v igorously against the tendency to place obstacles in th<' 
wo.y of fore ign trade. 

State Elec:trical Diatribution. 
Work is proceeding r-apidly with the installation 

of high-tension mains which are to connect up the wholo of 
the indus trial districts in tho northern and eastern depart · 
m ents, a.nd will be in inter.communication with nil the 
different generating stations, both steam and hydraulic, 
and also with plants using blast.furnace gases, so that the 
~>upply wi ll not be dependent upon any one SOltrce. The 
State was authorised in August., J 920, to devote J 35 

1 million francs to tho const1·uction of the feede1·s, and the 
first section, with a potential of I 20,000 vo:ts, h as just been 
completed between Vincey and Valenciennes by way of 
Nancy, Briey and L ongwy. O t her feeders of 45,000 volt.'3 
will be comple ted in about four months' timo at Liart , 
in the Ar·dennes, and o f 6(),000 volts between Lanclres 
und Conflans-Jar•·v in the Meurthe·et.)Ioselle. A~ each • 
section is rompleted it will be handed over to dis tdbuting 
rompe.nie8 whirh will he- m o1·e Ol' leR'l uncle•· th<' rontro l 
of the State. 

Motor Fuela. • 
A fw·ther t~Lop in tile direction of rendering com· 

pulsory the u~>e o£ moto r· fuels in which there is an admix· 
t ure of 10 per cent. alcohol has been made by the Corn· 
mi.'3sion des MineR et de la Force Motrice, which has 
prepared a Bill to be presen ted to the Chamber of 
D eputies making licenres for the impo1·tation of petl·ol, 
benzol, benzine and o ther spirits conditional on the 
importer pw·chasing each month a quantity of alcohol 
eq ual to 10 per· cent. of the motor fuel which he brought 
into the countr')' the p 1·evious month. The Government 
will fix the price of tire alcohol, the percentage of the 
rnixture and the price at which it will be sold to the con · 
s umer, this being d one to ensure that the composite fuel 
Rhallnot be sold at a higher prico than petrol. Meanwhile. 
experiments are being C'Rrl'ied out with methods of em· 
ploying ordinary powet· alcohol in association with pet•·ol 
instead of the dehydrated ~>pirit supplied by the 'et·vice 
des Poudres, s inre unc iluted a lcohol will a lways ab11orb 
moisture from the atmosphe re, and it is feared that ~he 
preliminary operation or passing alcohol vapour through a 
column o£ limo will not en tirely remove tho difficulties 
incidonLal to tho use of alcohol containing a percentage of 
water. The Comit6 Scientifique du Carbw-ant National is 
now experimenting wit.h a pulverise1· which is said to 
en sw-e a suitable mixture of petrol and alcohol, a t the 
:wmo time that the water ia dissociated into oxygen and 
hydrogen. 

Sewage Diap~•l. 
On account or tho inc·reasing population of Pnri<~ 

and the suburbs the i\hmicipe.l Council has been obliged 
to consider schemes for e. fLu·ther extension oi sewage bPda, 
particularly for tho disposal of the 400,000 cubic metrel! 
of liquid which are discharged into the Seine dai ly at 
Clichy. The necessity of pre\·onting any discha1·ge of 
sewage into the Seine and Mamo has become so urgent 
that it was proposed at first. to create beds between Colombo 
uud GennevillieJ·q, but so strong were tho objections that 
it was eventually decided to carry the sewage to the 
existing farms at A oheres, although this would entail 
considerable additional expense. At the same time a 
s imila r que.nLity will have to be disposed of from the 
Hubw-bs, so that the scheme which has just been approved 
of by the Municipal CounC'il provides for tho rlistribution 
to Ach&res of 800,000 cu b iC' mE\treR "' rln:'·· The C'oRt iR 
eAtimat ed at 1 27.500.000f. 

gNG I NEEH. 

British Patent Specifications. 

When an invention iB commtmicattd from abroad the 11amc and 
aiVlreBB of the communicator are printtd in italics. 

When an abridgment iB not. illu~llratcd the Specification iB 
Ulilhout drawingB. 

Copie1 of Specijication1 tMY be obtained at the Patent Office 
Sale Branch, 25, Southampton·buildingB, Charu:.e-ry.lanc, W.O., 
at 11. cacJ~. 

The dale flr8t uiven il the date of appliootion ,· the Becand date, 
at the end of the abridgment. i1 the date flj the accl'ptancc of the 
oompl~tte Specification. 

SWITOHGBAR. 

170,1i69. RC'pto1n bor 11!~, 1921.- hn'ROVP.)I t:~'I'l:l ' "' LJC)l' 1 o 
Hllt:OSTATS, The Mttropolital!· l'ic-ker11 F:lcrtrirrtl ('r1mpa111J 
IA.mitcd, tJj 4, Central /Jttiltlings, li'CJttmillltlcr. 

\V1 r::~ the elcclroly~o in tho tun1< of tho rhco>~tut i"' below t.ho 
oll•<:trodes A the mo.in oloctrodcR 13 orr oloc•tt·i cully connected 
to oach other by o. path through the olo<'trolyto. The two outer 
oloctroclcs 13 are connc,.tecl to t•twh other by o. path through the 
electrolyte, the end plates C nnd tho top me-mber D. Tho main 
oloctrodcs U or'O thcn connot·lrd in dolt u. Upon tho rlN:trolyte 
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rioting in the tank untrl it unmorseM o portion of the electrodes A 
shorter paths ore provided be tween the main electrodes D and 
the electrodes A, and tho )utter paths form o. star connection. 
Resistance in the circui~ is gradually decreased by incroasing 
the depth o{ the oloctrolyto surroundin~ the electrodes H and A. 
The delta connection between the maut electrodes B is mnin· 
tainerl. but it curries relnt ivoly lollS current in comparison with 
the star connection.- .\'m·ember 30th. 1922. 

TBLBGRAPHS AND TBLBPHONBS. 

189,3·1-1. November 21s t, 192 1.- AlS l MPJ\OVEMENT RELATllS•I 
TO ELECTRICAL TP.LEt'UONE TnA~SlUTTERS, Basil Alexander 
Pilkingtoo, 13, Molville·placo, Edinhur~h . 

This invention relates to an electrical miCrophone consisting; 
of a rhomher contnininll n mnltiplirity or l'('jltt lar·f!izcd Rphericnl 
11hol or carbon or ot hrr· clPt·t.ri('ity condut·t ing material orrnngod 
in a single layot·. Thl' wall ~ or th<> chumbo1· a1·o spaced and 
~<hnpocl in r·olation to the ;;hot. ant! to the efTectivo d1amoter so 
that tho shot cannot become wedged or packed in the chambor. 
the sides of the chnmhet· being insulotrrl from ono another ~o 
l hat thr pn th of olCIC'I r iri I y throuS(h the 111i<'r0phonp si hi ll pn~s 
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throujlh t he 11hot. Th<.> left·hancl drawing is a llorizontal section 
of sucll a miC'rophono. T he halls B o.ro in rloso, but not rigid, 
formation. The iMido lino or the latera l f•·nmowork ie indicntod 
by F, while G and H, which are insulat.od frotn ono aoot.her, (ortn 
the front nnd back or t he microphone. l•:nher H or G or both 
of them may bo dinphragms. The right·hand drawing is another 
horizontal section of such a microphone with the balls in loose 
formation, the space between H nnd G not excoedinjl I . 76 or the 
dion.eter of the ballA.-Not•emcer 30th, 1022. 

180,349. November 30th, 1921.-lMPnov~MENTl:l lN' 011 n~Lo\1'· 
1:-10 TO l l IOH·JI'RJ::QUENOY 1'RANSY0113JF.Jl8, Wolter Dorni~~:. 
of 37, Frogestraslic, fiel'lin·Steglitz, Oormany. 

'rho object of this invention is to imp•·ovo t ho efi\ciency or 
high-frequency t.ron.s£ormors by a rcdttction of tho iron los~e-~. 
so that tho transformer can bo u!OCrl for the purpo11o of aelecling 
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the higlr J'£oUltiples o[ till' froque\Jl'~ fultdtrnJelltal U) fttUUIL>I or 
resonance circuits. AU the multiples of tbe hmdt•monllll fro· 
qt!E>ncy Ntn hr ohtninerl in a qinjl'll' ~trp of trAnAformntion nnd 
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at un oni<'ioucy which ill Mufficiont to rnoko tho ot·r·tulgoutont 
commerrinlly pra.cticublo. 'fhia is accomplit~hcd by making thCI 
trnmtforrnoJ' core of vory fir•e iron wire, and tho rnugnetisotion of 
tho COJ'O <'nn then be oxtreml'ly high. In the drawing, A is the 
high .froquenoy generator, B and (; aro the primary im:~ing 
devices, D indicates the high·frequenoy transformer, the Lron 
core o£ which is formed of very thin insulated wire. '!'his tro-118-
!orrrler is tuned on tho secondary aide by the tuning devices }l~ 
ood F io u multiple of the fundumental frequency. In this 
circuit combined hnrmonic vibrations are discernible with s uit­
able lllOlii!Uring instnlmentR. By aimp!o vnrio.ti~ns or. the. tuning 
dcvir·ea nn<.l by tho omploymont of llltermed1ute cu·cwi!l any 
desired hormonic can bo soloct.od. The lattQr can be transmitted 
to the antenna through a c·oupliug 110 t.hnt othel' vibrat.iooq do 
not. Of'(•ompany it.. I n tho drAwing(.; i >~ the ccoupling coi l of tho 
onteru1n.-Noven~ber 30111, Hl22. 

PUMPING AND BLOWING MAOHINBRY. 

1811,3-lO. ~ovemhor 16th, 1921.- HICH-SrEED Pu~tPS, Loo, 
Howl and Co., Limited, und J. Gruingor, Tipt.on, StafTs. 

Thr inventors propose to improve the operation o! high-speed 
plungol' putnps working nguinst. high hr.ads by the simple expo· 
dil'tlt. of rolicvinj:( them of nil ttliCiion head. 'l'hoy thu'! prov1de 

B 
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u 11opnrute pump A, which d.ruws t.l10 '' alel' from the SU!UP and 
delivers it into a tank B with which the main pump sucttons aro 
co!Uloctod. Sufficient water is alwl~ys kept io the Lnnk t.o fhown 
the main suction valvos.-November 30th, 1922. . 

TRAMWAYS AND RAILWAYS. 

18!),3-I.:J. November 19th, 1921.-RAlLWAY 1\lET..U. l~n. 
n. <.:olville and Sons, Limited, 196, West GE~orgo·street, 
Glasgow and R. W. Me Bride, Go.rnoekside, Clengbrnot·k, 
;. yrsluro. . 

This key is intended for attaching fiat.bottomod ro.lls to metal 
sleepers, aod tnkos the form of n clamp A which is threaded 
throuji!h ltoles in tho s leeper. For this purpose ono of tho holM 

N9 185,343 

--
~ -

A -r.'-1 
JJ 

L ...:.c 

/ 
D CS 

L --- ---;.._..-- ~ 

is cxtoudod lalcro.Uy as shown on the right of t lte figure. A 
hifurrt~wd wedge 13 is then put. under t he clamp and ros~s on 
the L!o.ngo of the ro.iL F inally a wed~e C is clri von home to Jo,.k 
the ~\'era I pa rts.-Not:embrr 30th, 1922. 

MBASURINO AND TESTING INSTRUMENTS. 

189.322. Octobet· 29th, 1921.-.\ LtQOlD FLow !lSDlC.\TOil. 
H. oud W. Hawthor-n, Leslio and Co., Limited, G. J?at.erson 
tilld C. Thew, St. Peter 's Works, Newcustle-on·Tyoo. 

This device is intended to indicate the existence of u. Bow in o. 
pipe, t~uch as that eupplying the lubricating system of o. ma.<'hine. 
.\ vena c·ontTllcta is anRertecl in the length of the pipe ll" t~howu, 
nnd above it there ia IIVl\lllt.otl u tro.nspo.ront. o.i1· v~s'iol. A cou-

t :'? 18$,3 22 

ltCction A is wado "ith the high.pressure purt, <>ither up·stroum 
or down.stJ'eam of the nunow part of the orifice, as shown in 
the two allernative fi~\n·es. The lower par t or the air vessel i!l 
in communication with tbo throab by means of the pnssage B . 
So long as a llow persists bhrough the pipe a. jot wtll bo se0n 
iQsuinf[ from A, but whrn thP r.nw C'('IA'I<'"I tht> jf't willal~o !!lop. ­
Not·r mlur 3()tll , 1!1~:.! . 
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I 4, 102. OC't<~hcr 2.>th. 1921. .\t T•l" \TU: \\'EtCIIl'\C APP.\· 
n \Tl "· 11. .J. Porker. :i, :.tnmll \\'ar, Bromlcy Cllmmon. nn1l 
.r. N. :.Jct cn lf. 19, Ri!!Obridge-road, Gidea Pork. 

Tlu8 opporotw~ id intended for delivcrin~ wc•ighed quantitio-. 
<• f fluid. The finid i~ supplied thro\1gh the hoppor A to tho 
rcropta,.lo B on the balance. Tht• <'Onnt(lrpoio;o (; repre'ICnts tho 
tnro wei~ht ond l) the wei~ht of Cluicl Lo be moasurEid. Whon 
lh<' I)IIOlltit~ uf fluid rnn into thf' r('!'t'pl n(']l' OVI'rhRltlll!'Cq n, 

F' 

B '"',1.!111-< to 1110\' C drm 11\\ ord,.. The' oh oB then closes and stopi! 
uuy further supphe~. The two electrical contnots F are closed 
together by B pressinp: upon the upper one, and the solenoid 0 
lifts t.ho weight D. The roceptnclo B then de'!cends to tho 
bottom limit, tho vnlvo His opened, t.ho contents are discharged. 
ond t ho <'yclo is ropeat,c<l. - A ugu61 lOth, 1{122. 

METALLURGY. 

189,323. ::\ovcmber l tit, 1112 1.-CASTl~Ci l~ClOTS, Cammell 
Laird and Co., Limited, J . :.lc::\oal, Allan, W. Carnegio nnd 
J . Archer, Cyclops Steel and I ronworks, SnviiJ,..streot, 
'beffield. 

Tn order to reduce piping in ingots the inventors u'>C a stopp er 
A of refractory noaterial , which is lowered into the mould. The 
m olten metal is poured on to t his stopper and Bows through 
holes provided for the purpose into t ho mould below. Tho 
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~>tuppo1· "ub-.~!lflll'll ll~ Oouh up nu t.he IIIOhtl until the mould ill 
full und is llhNl rl'nlO\'Cd l)y lll<'ttnll of a staple as shown. Au 
nltcrnatiH' nrr•\ll_~tC'mcnt for ,.~" 111 ronjunction with boftom 
pomr<lrnould>~ o'l nlqo ilht,lrlltNt. .\'rwrmhrr 30111. 1{122. 

LIGHTING AND HEATING. 

I!HI.itlti. ,Junt• 8th. I !I:! I. hu•nm t:Mt:'\'1'>1 REL.\TIXO TO Tilt; 
Pnont:CTIOS' <11' Tl':O.<:!>TE' ''iD Tu~OSTES Fn .. UJE:-.'Td. 
Sieml'nR Bro~. ond C'n .. Lomite>d, or ('nxton House. T olhill· 
Hl1•eot. R.\\'. I. nnd \\'illinm llNHY L<' :\lnrf•rhnl. of 6!1. 
HN>cAfOJ·d ·t't>lld . Highhnl')'. ~. :;, 
~0 CT'T'. 

Thi~ otl\'<'llloo" ~~·l111c~o to tlw pt·otlw·lwll ,,r lun!!.;lon, uud 
port iculurly to itq productoon on t\ form 1!\litohle for the monu· 
faC'turc of drawn lUng,.tcn filnment~ for Plcf'lriC' iucondi"S<.'ent 
lomp;;. t hermoon1c n1h·c~. ~<' .. nnd 1t con~t~t" C'I."Cntially on 
mcorpornting qmoll proporLtOilR of tho1'10 und !,uric acid with tbf' 
t un,llstcn nt ony suitable Atagt' an tho production of the latter fQr 
onC'andc~c·ent filamcnt'l. T he pror<''l" cOn'>iF~l'! in mixing a soi\J . 
t1on of thorium nitrate ond bor1C' ncid with tungstic oxide ancl 
dryinl( unc\ calcining tho mixturr, whic-h 111 then reduced by meon'! 
or'hydrog~>n. The product is then preRS<'d into slugs, baked and 
qioterod. It moy thon bo swagcd und druwn to produce a fila­
ment. .i\s on example of ono way of corrying the invention Loto 
proctice, 800 grammes of purified tungstic oxide are mois t-ened 
wit.h n t~olution contajning 12.5 gmmmos o£ crysta.llised boric 
(\('id and 0. 3 j.!rommes of thorium nitroto diARolvod in 250 cubic 
c·cntimotroF! of watcr. T he pas ty 11\0'<R is then dried gently, 
c·olcin(.'d, rC'durNI hy hydrogl.'n nnrl trPRtf'C:i in the mnnnPr 
anc>n t ion NI. .\' m·rmbu 20111. I 022. 

SHIPS AND BOATS. 

l88,6i6. Supt~mb<>r 20th, 10 11!. - lliPRCJ\ Llll:.NTS RELATt~o TO 
THE DETECTJos or TnE PaEs":scE u•· :::>uBliAB~E Yt:SSELS 
A..'ID OTHER Co:souCTn.;o BODIES , .\lexander Ceorge 
I onidl'q, of 278, East Park-rood, LCICOSter. 

Two olertrodel! A and B are towed by the vessel and oro con · 
ncetod to a go lvonomoter C. If t ho vessel tows the electrode!< 
ovrr or ndjncont to o ,:oultm<>rgNI rondurtint:{ body, Rl.Wh 1111 n 
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MISCELLANEOUS. 

18 ,5'io. December 28th, 1921. OtSTlLLlS'O Cu.\L TAn. !•'. J . 
K China, Down house, E~hor, Surrey, and Burt, Boulton 
ond H nv'' ood, Limit<>d . , o li~hurv Houl;(', London-woll. • • 
E.C. 2. 

::>tills for Lho continuous fractiono I dist i llo 1 10n of tar and othc,· 
liquids oro connected together, according to this invention, hy 
moans of pipes which have T piece~ at tl1oir inlet. ends. Those 
T pieceR A are open at both entia, at the top above the surfact­
or tho liquid o.nd belo\~ nPnr t h(' bottom of tht> '!till. I t is thll'• 
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OOl:lured that t he liquid, in overflowing from one still to aooLher, 
must be d ra\vn from tho bottom, while the opon end e.t tho top 
of tho T prevents the wh ole of the content:s of ~he· still ~oing 
blown out if an abnormal p ressure I o ratsed lil the still.­
Nol'embtr 16th, 1922. 

189, 1111. May 31st, 1921. -sto.NAJ..Ll..NO BY 1\~A.NS OF lNvrslDLE 
LtCBT RA vs, L. Bell, 32, Sylvnn-avonue, West Newton, 
:.lass., and N. )larshall, 64, Windormere-road, Aubumdalo, 
Massachusetts. 

I n this system of signalling ultra-violet light rays are prO· 
duced by screening the l ight coming from an inca~~escent la~r 
and are project~d on ton tron.elucent screen of sens•t•ve matena . 
It is ~lllggested th at the light. rnys 'lhould hn,·e n wa,·e length 
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•·ongtng from 400 to 360 micro-milh metres and that the traWl· 
lucent screen should be composed of bnrium platino cyanide. 
Tho diogrom show.;; two projectors A A nnd recci\'crs B B with 
their hnttery IJoxe'!.-.\'or·cmbcr 30th, 1922. 

18D,3.i0. Xo,cmbcr 30th, 1921.- hu•n0\"1::'11:.:-,..., •~ on rn; LAT· 
n:c; TO Et ECTRIC Co~DESS£RS, \Yolter Dorn1g. of 37, 
Fregcstro ... ~c. Bcrlin-St(.'s;Iitz. C.llrmany. 

Tho condenbEir described m this spccinco.tion i:, partocul~~rl~ 
111tend(.'d for high-frequency work, and the obje<·t of the invontion 
i~ to provicl<' on imprO\'C'rl mC't hod of coolinll '!\l<'h cont!Nl."<'~'~'· 
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IL "'11 bo ..con that tho llltlttLI plult'' ,\ urc c·or·rul.(uted. '' hol ~t tlw 
msulating plute~ B ore flot. Co1npro~•ed nir or oi l may h<' 
passed betwe(.'n the pint<'~ hr mC'tlll>l of-piprq n~ «hO\\ n in lhC' 
lowC'r clrAwing. .\'twrm/Jrr :JOth. Ill:!:?. 

Forthcoming Engagements. 
SrrreUJ riu of ln<Jtitution<i . .Socictits, d:c., dr<iirou<J r,j h Lt't '"l 

"''tirrs of m rcti11 (Jil insertetl i1t thi$ column, are requested to nntr 
that, in order to make sttre of if.IJ imtrrtion, the necrssory information 
Rhould reach this off~a. 011, or before, the mortling of the 11' td11esrlf1 !I 
of the u•eek preudiri{J the mcttiii(J8. In all C(.UJM thr TIME ami 
PL.\CE ot wh·ich the mretitl{J is to be held should br rlenrly Htntrd. 

TO-D AY . 

TilE JUI'HOR il;sTlTUTlON 01" ENOlNEt:n.s.-39, \ ' 1ctor1u· 
street, .W. 1. Lecturette, " \Vave Power Transmission," by 

b h f tl •· 1 tl • ~ l l ) [r. W . D inwood1e. 7.30 p.m. 

JAx. 5, 1923 

FHlJ).\ y TU FH l l).\ Y , .J.\~U.\RY STif Tll 12TH. 

Tue ~foD£L E:sors-EER Ex.tUBITIO:s.-R oyal H ortiC'ultural 
ll oll, R\\'. I . 12 to 10 p.m. C'I\C'h dny. 

:::>AT URDA Y, .JANUARY 6TH. 

\\'t:sl' YonKSJHRE :.l ETALLU.rtOtCAL SociETY. Grcot ~orthern 
Hotol, Bradrord. Smokin~ concert. i p.m. 

Rov.u. I NSTTTUTrON OF GREAT BRITAlN. - Albemo.rlO·l!trect, 
l'occaclilly, W. 1. .Tuvenal<> Lecture, •· ix Steps Up t ho Lo.dder 
to the • tors"-\'.: " T wo trcams of , tars,' ' by D r. H . .H. 
1'unwr. 3 p.m. 

MONDAY, ,JA~UARY 8TH. 

BnADf'ono ENOU."EERJNO SoOLETY.-Technical College, Brud 
ford. IA!cture, "Rteel Castings," by Mr. F. C. H. Lant'lbor ry. 
7.:JO p.m. 

TUESDAY, JANUARY ~-

l NsTtTVTJ:: OF M ARINE Jo:~Ot.N&en.s.-85-88, 'l'ho l\11norit'"• 
Tower-hill, E . I. "Gas Engine~ and Gas Producer P la nt," hy 
Mr. H ugh Campbell . 6.30 p.m. 

ROYAL I NsTITVTION Ol>" GREAT B RTToV.N. - Albemarlo·>Jtroot, 
Piccadilly, W. 1. Juvenile Lcct.ure, " Six Steps Up tho Laddrr 
to the Stars" -VI .: " T he Size of a. tar," by Dr. H. H. Turner. 
3 p.m. 

Tu& l~sTtTUTION OF ELEOTRlCAL ENOIN.EERb : :::>coTrl.SH 
Ct:::.--rRE.-The Nor t h British Station H otel, Edinburgh. Paper. 
• Dome~tic Load Building,'' by Mr. W. A. Gillott. 7 p.m. 

Toe I NSTITUTION OF AUTOMOBILE ENOTIS".EERS: COVE~TRY 
GnADUATEs.-Broadgot~ Co£6, Coventry. Debate, " leove. 
Volve.~ v Poppet. Volves," oponcd by Messrs. J. T. Rocking 
ond W. H . Craven . 7.45 p.m. J 

T uE INSTITUTION OF CtvrL l!.:Not.NEEBS.- Great. Cool)(o· 
street, Westminster, S. \V. I. Paper, " Twolve Years' Oporatiou 
of Electric Traction on tho London, Brighton and So\tth Coo'lt 
Railway," by Mr. H. W. H. Richorch!. 6 p.m. 

Tne I~<~TITUr-E OF ~1F.rAL~: BtRliOIORAll LOOAL SEOTIO'· 
-Chamber of Commorco, ~ow-slreet, Birmingham. Paper : 
" X-roys and Crystal Structure,'' by Dr. H . B . Keenc. i p.m. 

WEDNESDAY, JA~'lJARY l OTu. 

Assocu.TION or ENOl~EEJlS·IN·CIIARoE.--5t. Bride'11 lnsti· 
tut.e , Bride-lane, F leet-street, E.C. 4. Paper, "Tho Selection 
of Fans and their Application ," by .Mr. A. Flaming Brown, 
7.30 p .m. 

T BE I NSTITUTION OJ." STRUCTURAL ENOINEEBS : LANCASHIRE 
AND CBESBtRE BR.L'ICB.- Engineering Laboratory, Victoria 
University, Manchester. P aper, "An Investigation o( tho 
'l'hoory of Flexual Resistance,' by Mr. A. S. Spencer. 7. 16 p.m. 

T HE INsTtTtiTION OF ELECTRIC u . ENGINEERS. o\·oy-place. 
\ '1ctoria Embankment, W.C. 2. Wireless Section Meoting. 
• Design of Radio T owerti nnd ~Jo.sl" : \\'ind Pre'll!uro A"'!ump · 

I IOOF!," by lllr. C. F. Elwell. 6 p.m. 

THE INSTITUTION OF At1TO)JOBILE E:-uU.&EBS.-Tbe ln.stat.u· 
uon of Mechanical Enginconl. torey's-g&te, S. W. 1. Paper, 
·• Raalle~li Trolley Traction,' ' by :\lr. (;. W. J. Taffs. 7.45 p.m. 

Tu e ELECTRO·liARliONlC :::>uor&T'-'· - Caxton H all, \\'<>-;t . 
moMtcr, R. \\'. I. Smoking concN·t. 8 p.m. 

T H URSDAY, JANUARY 11TH. 

RoY1\L AERONAUTICAL SOOI&TY.-R oyol Society 
John-street, Adelphi, W.C. 2. Juvenile lecture: 
;\l ode! Seaplanes,'' by Mr. R. A. FroMr. 3 p.ro. 

FRI DAY, .J.\~U.\HY 12Tu. 

of At·tll, 
'' Testing 

Tu~:; Ju~IOR I:sSTITl:Tiu:s or ENCTI'EERS.-39, \ u:toriu· 
><treet, S. \V. I. Paper, •· Troru.ient Phenome~\a Arising in Tram,. 
rormors from Switching Oporotions,'' by Mr. S. A. , tigant. 
7.30 p.m. 

SATURDAY, J .\ NU.\ RY 13Tu. 

lssTITUTro~ OF BruTrsn Fou:-:DR\"liES : L.\.NC.\»IltR& 
BRA.NOJJ.- Grand Hot-el, 1\lanche~~r. moking concert. 6 p.m. 

KEtORI.EY .\ssocrATlO'I nr E'c•~r:•:ru.. - Qu('<>n'• Hotel, 
KC'ighlC'y. Annual rlinnl'r. .;. 1.) p.m. 

I NSTITUTION OF BSUTISU Fou~Olt\'liE'\ : LMH' \.I!Kll\~: 
IIJI.\:scn .- Grand Hote l, Manchester. Paper. " The E\'olution 
or thf' Founrlrymon," hy ~fr. \\'. H . , hl'rburn. J p.m. 

))()~DAY, .1 \~l'.\RY l.'iTtt. 

'I'Hb 1:-.,TIT\:TIO:- <ll" .\I 'Til'lllRH 1-: ENGINE•;ru. : ::;IVft'll;ll 
t·~ '\TRt;. Royal Tc<'hnic·nl ('oli<'!ZC'. C:la'ljlO\\. Popl'r, "'rhc> 
TN·hnirp1o•of CniC'ulotion, hy :\lt• .l ,\nW9 \\'ntt. i.:JO p.tn. 

\\'F:nXESD.\Y .. J..\St".\RY lirH . 

Hm \L Socu:TY OF .\nTS.- John-l!trt'rl, Atlolplu . \\'.('. :?. 
Hy~u:>nic )f<>thocl<~ m Pl\lnt inj:t : The Damp Ruhhong -clown 

Pror·C'•~ ... hy )fr. C . • \ . Kll'in . 8 p.no. 

Tue l'iSTITUTIO"- or ..\t•TO\I()DILE T:::smNt:EJl:>: \\'ua.\ t:R· 
IIA \I PTO:-< C't::"TnE. \ 'iC'torm H otol. Wolv~>rhompLon. Pnper, 
" A ~e" Sy;;tl'm of C"tlrhumt•on." hy )[•·. \\' .. \. \\'hntmO\Ij.(h. 
; ,:If) p.m. 

THe I'isTtTOTH):- ''~ .\uTo\luou. ~: l•:'cl:-t:: t;lt:.: LiiRlll'itlll ~" 
l :u ~Ol' \TES.-Chambcr of CommcrC'r. New- trect. Birmif\ll:hllm. 
l'up<'r , .. Liquid and Cu~f'Qll~ FuPI -< for Automobileq,'' hv )Jr. 
.1. F. Bf'rry. i.30 p.m. • 

THt'HSJ>.\ \', ,J.\::\l1.\HY 18TH. 

Ho\ \l. AEAO:S.\UTI(' \T, • OC' IF.TY. Ro,•nl • oc1ctv <rf .\rh, 
.Jo~n-l!treot, ..\delplai. W.C. 2. L<'clu!'E', · •· Flyin,:: 'Boat~." by 
)lnJor .J. D. RenniP. 5.30 p.m. 

[ 'IRTlTUTJOS OF MECHAI'OCAL 1-:SCl'\I!:Ell$: NORTH· WEqTERN 
UnANCll.-~lemorial Hall, l\lanchoqt<.'r. l'tlper on ·• ;\fMhino 
T ooiA for Lo<'omotivcq,' ' hy )fr. C. 0. Androw. 7 p.m. 

FRTO.\ Y .. JANL\RY 19Tu. 

Tut. .1 u:-wa JsSTITUTIO:S or ENot:-EERiil.- 30. \ act.orlu· 
s treot, ' . \V. 1. Lcct urett~. .. Paraffin as Fuel for Marone 
)loton!,'' b.} :>h . K C. , nunders. i .30 p.m. 

FTNI:lBUI\Y TEOB'IIC,\L COLLEOE OLD Tt' DEKTb 
Tho EnW.Oeers' Club, Coventry-sti'N't, W . 1. 

rert. 8 p. m. 

AS::IU('l \TIUN. 
mokmg con-

J .NSTITUTios ov llEOB..L'IlC,\1. ENOL"EEM.--:::>toroy's-gate, 
S. W. 1. Symposium of papers on " Indicators." 6 p.m. 

THE bSTITU'rE OF METALS: L ONDON LooA.L EOTIO.N. 
I nstitute of Marino Engineers, 86·88, T bo l\linories, T ower Rill, 
l~i 1., Paper: "Some Aspect~ of Bleetro-Depoeit.ion," by l<lr. 
\\ . h. H ugh():j. 8 p.m. 

TlrE DA\', .JANUARY 23nD. 

bsT1TVTE o F )IARJNE .i!:No t:-<EERS.-8:>-88, Tho Mioorll'~, 
T ower -hill, E. 1. Film illu-;1 rt\ling works of \\'. Boordmol'\' 
Limit.-d. 6.30 p.ro. ' 

T H UR ' DAY .. J.\NUARY 25-ru. 

LlVJ::RPOOL E:so!Nl::ERL'IO ~oc~TY.-lllidltlnd Adelpht 
LIV!'rpool. Annual dmner. 7 p.m. -.u 1nuru1e, t e presence o 11» uot y, 10 Ill\ C!U..vr :. u &~, can I 

bo dotocted by a defiection of the galvanometer. An alternative INSTITUTION OP LOCOliOTlVE ENOINI::ERS : MANCHESTER THE INSTITUTION Ot" STRUOTUIUI, ENOUU~ERS.-UOili'>Oil 
sch_eme is also described for ~et~cting tho presence of _bodioA CENTR~;-College ?f Tech~ology, Sackvil!e·street, ~.lanchestor. House, 296, Vauxhall Bridge-road, S.W. 1. Paper, ·• The Hela· 
wh1rh nr<' anrn.pnhle of prodtu•ong n cllr<'<'t I'Hrr<'nt.-Apnl 12th Paper , South Afr1can R&alwayl! nnd Rolhng Stook, by ~lr. H. I taons betwoon the Art•hi t<>C't nnrlthe Engin('er," by Mr. w .. J. H . 
tlll!l. K. Bnmber. 7 p .m. Lcverton. 7.:3o p.m. 

• • • 

• 
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