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A Seven-Day Journal 
out the programme of naval cons truction. The 
intention i:-; to convince the 1 ocialist Government 
that no economy is per-missible which may weaken 
tt fleot intended ultimately t o render inviolate the 
seaway acro:-;s the Mediterranean . The demon
stration was, indeed , decided upon after M. H erriot 
and his colleagues had witnessed the naval review 
at 'pithead. A Big Gasworks Amalgamation. 

Two of London's gas underta kings, the Gas Light 
a nd Coke Company and the Brent ford Gaa Company 
l~av~, it is officiall.y announced , agreed to amalgamate. 
:::iubJect to parliamentary sanction being secured 
the amalgamation , it is proposed, should become 
~ff~otive on . January 1st, l 926. The amalgamation, 
1t •s held, will provide the Gas Light and Coke Com
pany with fresh territory for expansion and develop
ment., and m the Brentford Company's a rea will 
secure economies pr incipally in the matter of trans 
por t, which has always been a source of some diffi
culty in vi~w of the s i.t ua tion of the company's works 
at a comHderable clts tance up t he river Thames. 
The Ga~ Ligh t and Coke Company is already t.he 
la.rgest supp lier of gas in the wodd. Last year it 
::;old over 167 million therms, to produce which i t 
u::;ed 2,055,117 tons of coal and carburetted 10,689 43 1 
g~llons of _oil. The Bren tford Coml)any, together 
~v•th the R10~o~d and t he Harrow Companies now 
mcorporated m tt , sold last year over 27 million 
t herms, and used 318,380 tons of coal and 2,650,293 
gallons of oil. 

Profit-sharing in 1923. 
AL'l'.l:lOU<.: .H. still bearing witness to the prevailing 

trade depression , the retw·ns for 1923, issued last 
week by tho Minis try of Labom of the profit-sharing 
~chemes in operation in t his country, show a :slight 
rmprovement over those for the preceding twelve 
months. A total of 234 schemes were known Lo 
be in operation, of which 33, covering 59,000 work
people, were in t he engineering, shipbuilding aud 
other metal trades. Of the total, the Ministry is 
able only to give figw·es dealing with 172 schemes, 
embracing 121,022 employees. The average bonus 
paid amounted to £7 6s . per head, or a ra tio of bonus 
to earnings of 5. l per cent.. Thi::; figtu·e show:; an 
increa~e of £1 Os. 9d. over that for 1922. In the 
engineering and shipbuilding group, deta ils are given 
of 22 schemes, having 13,464 participating employees. 
An average bonus of £1 2s. 4d. wa~ given, or l per 
cent. of the earnings. In the glass, chemical , coal, 
oil and paint group of indust-ries t here a.re ten profit
sharing schemes, with 23, 127 enp!oyees, who received 
an average of £8 l7s. 2d. ; while the 32 schemes 
associated with the supply of gas, water and elec
tricity , declared an average bonus of £6 4s . 7d. to 
the 31,359 employees covered by them. During the 
year s ix schmes were discontinued- two following 
the liquidation of the fu·ms concerned, three owing 
to trade depression, and one because the scheme 
did not secure the results expected- and eight 
new schemes were started . Included in the new 
schemes is one in the chemical manufacturing in
dustry, employing 6800 workpeop!e. The firm in 
-this case makes an issue of ordinary shares to it · 
employees on favourable terms, but although included 
in the Ministry's statistics, this scheme can hardly 
be said to come within the accepted definition of 
" profit-sharing." The figur·es given above 1·elate 
solely t o competitive business concerns , and may be 
supplememted by the details for 1923 of co-partner
ship productive societies issued by the Labour 
Co-pa1-tnership Association. These latter figures, 
however, give no indication as to the number of 
employees participating, and in this respect are not 
so valuable a~ are the figw·es of the Minis try of 
Labour. The 66 B1·itish societies had a balance 
of profit of £214,535, and together paid a stun of 
£40,726 as dividend on wages. Tru·ee societiE!s are 
associated with the metal trades, and with a 
tw·nover of £87,647, made a profit of £2568. Only 
one pa id a bonus, a clividend of 6d. in the pound on 
wages which amounted to a total of not more than 
some se" en hundred and twent~-6ve pounds. 

French Naval Manreuvres. 

The Schneider SeapJane Cup. 

IT would seem unlikely that this country will now 
be a b!e t o endeavour to recover· the Schneider Inter
nation~! Seaplane Cup wrested from it las t year by 
the Un1ted Sta tes. The race is to take place a.t Balti
more on October 24th- 25th. Considerable hope 
centred round a high-speed research a~r-oplane which 
the Gloucestershire Aircraft Company had built 
for the Air Minis try . This machine was fitted with a 
Napier " L~on " engine coupled directly to a Fairey 
al~-metal au·screw rw1ning at 2400 revolutions per 
mmute. H ad it shown on tl'ial a speed in excess 
of that ? f the winning American machine last year
l 77t miles an hour- it wa~ the intention to lend it 
to t he const.mctors for the ptu·poses of the race. 
Failing the a t tainment of such speed it was t o have 
been ~ept by the Air Ministry for research ptU·poses. 
0~ Fnday _evening of last week it was given a short 
tnal a t Feh xstowe, and showed itself to be very fast . 
U ~ortunately on alighting something went wrong 
wtt_h, apparently, a. part of the undercarriage or .Boats 
wh10h caused the machine to dive and sink in the 
harbour. The pilot escaped unhurt. No other 
British machine, it is understood, is available to 
take the place of the one t h us lost . 

. 
The Late Mr. Donald Bremner. 

F Ew men have taken a. more active shtue in recent 
Ulydo shipbuilding underta.kings than Mr. Donald 
Bremner , whose death in his sixty-ninth year wa 
announced at the end of last week. A native of W ick , 
the late Mr. Bremner joined the finn of James and 
George Thomson , of Clydebank, when he was quite a 
young man. H e devoted himself to the commercial s ide, 
~·emained with the fum as commercial manager tultil 
1t wa. taken over b y J ohn Brown and Co. , L imited, 
then of ~heffieltl , after which he left to become a 
par·tner in t he Clyde 1 'hipbuilding and Engineering 
Company, Limited , at P ort-G lasgow. ~ometime later 
he severed his connect ion with this finn and acquired 
the neighbouring yard of Jolm Dunlop and Co., 
which firm he recons tituted as D unlop, Bremner 
and Co., Limited , and continued to manage it for 
several year·s until it was even tually sold to Lith
gow's Limited. Mr. Bremner then transferred his 
interests to the other side of the river, when , in con
junction with Mr. H. M. Macmillan, he helped to 
establi h the Blythswood Shipbuilding Company, 
Limited, at Scotstoun. H is last work was to lay out 
the Lloyd R oyal Beige shipyard higher up the river, 
which is now the Jorda.nvale yard of Barclay, 
Curle and Co., Limited. Mr. Bremner continued to 
manage this yard tmtil the Belgian firm was com
pelled by exchange difficulties and the shipbuilding 
depression to close down the Clyde yard. In h is later 
years he was connected with the -·teel Company of 
1 cotlancl, Limited , of which he was a director. After 
he retired from business, Mr. Bremner continued to 
live at Crieff. 

The World's Largest Lifeboat. 

THE formal launching of t he New Brighton motor 
lifeboat, which is stated to be t he world's largest 
lifeboat, took place on the Mersey on Wednesday 
las t, when the new boat was presen ted to the Royal 
National Lifeboat Institution and handed over to its 
New Brighton branch. The William and Kate 
J olmson, so named after the two generous Liverpool 
donors, who with local help presented the boat to the 
I nstitution, is a. 60ft. twin-screw boat of the Barnett 
type. She has a beam of 15ft., with a depth of 4ft. 6in. 
and a displacement of 40 tons. H er propelling 
machinery comprises two of the Institution's new 
90 horse-power petrol engines, and the deck auxiliary 
machinery is electrically driven. Altogether, there 
is accommodation for about 150 people and two 
passenger cabins are provided. New features include 
a life-saving net, a searchlight and a line-throwing 
gun. When completed last year the New Brighton 
boat made a tom· round the British Isles before taking 
up her s tation on the Mersey, where she replaces t he 
s team lifeboat Queen. The lifeboat Queen was 
. ·tationed on. the Mer ey for twenty-six year~, a.nd 
was in. ·trumen tal iu :;avi.ng 196 lives . The Now 
13rightou moLor lifeboat was p rominen t a mong other 
British and foreign lifeboats which assembled on Lho 
Thames in July to mark the occaosion of the In titu
tion 's centenary, and thero is probably no lifeboat 
in the Institution's 6.eet which is so widely known. 

New Shipbuilding and Shipping Directors. 
ON the lamented death of Viscount Pu·rie, it wa 

to be ex-pected that some changes would take place 
in the directorates of the undertakings with which he 
w a-:; Ro closelv connected. At the end of la-;t week the 

' 

TBE operations of the French Fleet in the Mediter
ranea n between Marseilles and Toulon during the 
past week were not so much in the natur·e of manre
uvres as of a demonstration, inten'ded to impress 
upon the public the insuffic iency of a navy which is 
obviously unable to ensure the safe transport of 
troops from North Africa. t o Fra_nce. H~ving at 
his disposal throe battleshtps) a light cnuser sur
rendered b y Germa.ny, four ~;ubmarinos and nino 
torpedo boats with a uumbor of aircraft, Admiral 
Daumesnil could do little moro than demonstra te 
the defensive and attacking qualities of the battle
ships and submarines. It is certain that this fleet 
could have been greatly reinforced had not the 
Atlantic squadron been engaged in exercises off tho 
coast of Brittany . On the assumpt ion that t he small 
Mediterranean fleet is the best that can be assembled 
a t the present moment the French naval critios 
deplore tha t it should have fallen so far below the 
numerical strength of the Italian navy, but the 
position i:> by no means so desperate as is represen~ed 
in view of the activ ity being disp layed in cat'l'ymg announcemen t was made that t·wo further direcLors 
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had been elected by H arland and Wolff, Limited, iu 
the persons of Mr. John Craig, of Motherwell, and Mr. 
J ohn ampson, of London. Mr. J ohn Craig ~ the 
cha irman of David Colville and Sons , Limited, and ho 
is closely connected with the Clyde coal and iron indus
tries. H e joined the firm of Colvilles when quite a 
boy, and now he is not only the head of his firm, but 
one of the best-known men in the British steel trade. 
1\fr. Craig's wide experience and marked business 
ability make him a notable addit ion to the Belfa t 
directorate. Mr. J ohn Sampson is well known in 
shipbuilding circles , and he is also a director of J olm 
Brown and Co., Limited. H e is no s tranger to Belfast, 
for he was a principal in Harland and Wolff for thirteen 
years. Other changes following the death of ViscoWlt 
P ir-rie have taken place on the board of the Oceanic 
Steam Navigation Company- the White Star Line. 
It is announced that Colonel H . Concanon and Mr. 
A. B. Ca.uty, hitherto Liverpool directors, have been 
elected as full directors in association with Mr. E. C. 
Grenfell and 1\fr. Harold A. Sanderson the chairman 
of the company . Both Colonel Concanon and Mr. 
Cauty are well known and highly esteemed in Liver
pool shipping circles, and gratification has been ex. 
pressed that, although they have been elected to tho 
London directorate, they are not t o sever their L iver
pool connection, but will remain at the Liverpool 
office of the White ~tar Line. 

A Large Refuse Power Plant. 

A BEGINNING with what is cla.i.Ined to he t he large ·t 
refuse power plant in the world was made last week 
at Glasgow. The H elen-street plant, which will 
occupy about 15} acres, is t.o be ue.signed and con
structed on. entirely new principles by H eenan and 
F roude, Limited, of Worcester and Manchester. lt 
will deal with the whole of the rubbish from the south 
side of the city, and the heat f1·om the dest1·uctor 
will be used to raise steam for driving two 5000-kilo
watt turbo-alternators, a. third set being installed 
for stand-by purposes. The current generated will be 
sold to the Electricity D epartment. H eenan and 
Froude, we tmderstand, have g iven particular atten
t ion to the mechanical feeding of the refuse to the 
dest ructor and the mechanical clinkering of the fw·
na.ces, both of which operations are carried out i.It 
such a way that a constant head of steam is main
tained at t he boilers . The plant is desigMrl to run 
continLtously throughout the twenty-four hours , and 
it is est imated that the yearly output of cuuen t will 
approximate to 58,000,000 units , of which 50,000,000 
will be sold to the Electricity Department, and t he 
remainder utilised in the works for the running and 
lighting of the plant and for charging a 6.eet of fast 
electric vehicles, which are to be employed in trans
porting the debris to the destructor plant. There is 
expected to be a large demand for the clinker for 
road-making and building p urposes . Glasgow Cor
poration is to be congratulated on the lead it is giving 
towards obtaining an economical solution of the 
problem of disposal of city refuse. At this stage, it is 
not po sible to give fw·ther details of the inc;tallation , 
but in view of the long and successful experience of the 
designers of the plant, there seems little doubt t hat 
the H elen -s treet refuse power plant will on ly be the 
firs t of several large plant' of this type to be instaJJed 
in this country. 

Still Engine Locomotive Developments, 

WE leam that the Still Engi.I1e Company, Limited, 
of Westminster, has granted a full licence to Schneider 
et Cie., of Creusot, for the construction of ~till engine 
locomotives in France. I t is understood that work 
will begin immediately upon a design for a main-line 
locomotive, and t he fu·m is said to have in view the 
use of such internal combustion locomotives , not only 
in France, but also on the railways irt Tuni •. In the 
case of the Tunisian railways, the 1 till engine loco
motive is particularly attractive, because the amount 
of water needed would only be about 10 per cen t. of 
that which would be used by an ordinary steam 
locomotive of equal power. Moreover, no tender i.~ 
required, and the amount of fuel carried would be 
sufficient for a. run of from eight to ten hours at full 
power. The advantages of the Still system for loco
mqtive work have not been overlooked by British 
locomotive builders, and a main-line Still locomotive, 
designed to develop 1000 to 1200 brake horse-power, 
is at present under construction in the shops of Kitson 
and Co., Limited, of Leeds. The engine is of the 
2-6- 2 coupled type, and is designed for mixed clas ' 
traffic, and for a maximum speed of 40 to 50 miles per 
hour. A fom-cycle eigh t-cylinder totally enclosed 
type of engine will be employed, with two sots of four 
horizontal cylinder~=:, placed opposite to oach othor. 
The boro of the cylinders is 13in. , with a. stroke o[ 
l5~i.I1.. In the centre of the c1·ank shaft a doublo 
pinion is p rovided, which is geared a.t a ratio of about 
2: l , with a jacksha.ft below. The ja.ckshaft i.s con 
nected to the three coupled driving wheel on either 
side by coupling-rods of the ordinary type. The 
working pre sure of the boiler is 180 lb. per square 
inch , and tho locomotive is designed to start on s team . 
We are informed that the main engine bed plate is 
now completed, and that one line of cylinders will 
shortly be finished, and prepa.red for -preliminar:v 
bench to ·ts for flexibility, ' 
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The British Empire Exhibition. 
ENGINEERING EXHIBITS, No. XXIII.~ 

TEXTILE MACHINERY IN THE PALACE OF 
ENGINEERING. 

I N tl. r·(•c·ou~ artirlo wn ciHaiL with tho Hlxty· 
odd toxtilo m.nc·hinc>K wl1ic·l1 a.ro oxhihitNL in tho 
Palaeo of l ncluK( ri~s. I t will c·orno flM a KurpriKo 
to many to know tlmt tlrcwo Rr<' abou~ fifty lr lOJ'O 
f w•.t i ICI mad ti IIC'K i 11 tlr<' PtLhtNJ of Engi rH•nri ng. 'fl tc.y 
111'1', ltowcwc•r·, HO ~o~c· nttPrc•d nnd in KOIHO c·urwK HO inlOr · 
utingl<·cl \\ilh otltf'r· p!nut thttl llotlting hut u. <·ar·oful 
K('QI'I'h \\ ilJ I'OVN,\.) tJH•IJl td J. 

I n thiH KN·tiou nil of IIH•KP c•,lrihill'l Hl'll J'IJII h y 

\Hil'l'llll~ lt dC!it'l'ip~i<JH of (}lOIII. JL iii willt lht•H(l H}>OC·ial 
foatiiH'Ii tha~ wo proJ>OHO to clc•al, (·on(ining <H&r'l-lolv<'H 
in tho ra~;o of l ho moro ordinary of tl 10 n tachi neH 
trwr·oly to Jn<'ntioning tlwm in JIAH~o~ing. 

TWI•: I~ DAJ,I~S A 'II) !·h1>\J.t..l•:\'. 

A KOJ' i<'K ,,f nino ma<·hin(IK iH Kho~n by tlliH lil ·111 . 
J•'ir lit wo havo •~ " ('rigltiOII " OJ H'IIPr, \\hid1 ltJOHC'IlM 
n.ncl df'IU1K tho <·oLton &JI< I dPiiv~~rH it lo It Jnttic·o fC'~>dc •r· 
r,,. " JHH'<·upino fN·rl t~tblu," \\ltic·h hy a difT<'rc•nt JII'O · 
c·c•tiK r·outilltr<'H tho op<'ning nnd cleaning. Tho tlt ird 
rnac·hino iK n ~o~ inglr-h<•a(t ll' ~o~c·trtdlOr an<lla10p mac:him•. 

NC\ '( iH t\ for·rllid11.hl(l r'llVolving flnt l't!rding C'Jigi riC' , 

c 

• 

1<'01' clctUI111g Lho hJ' UHh till' Pll!anw JJ td)()uld bo pttllod 
clown from potiition I It> 2, ~tn<l tlt~•u, whilo Lho br·u~<h 
iii rotalo<l in tho rovC'rxo di,.o<-tiou, tho c·INwer iH rai~;c:d 
agfl.in to poKitiou J . Til i t-~ cliag,.a m t-~lti!Wii alH<> Lho 
rolaLivo po~;itionli of llw \\ ir·<•K ou tho l>r·uKil and tho 
flatK I'C'H]>OC't i VO) y. 

'J'!Jc>.rC' flf'O t\.JH<J OJI thiK Khlllcl H cln.LWi11)4 fl'lliiiC l ll!ld 

tt K<'t of tlii'('O flv fralrtf' li, viz .• ~~ tdtlbbing, ttrr intol' · 
• 

mndr•tlll ttJI(I o.r·oviug frfLIItC> , l ho lii·Ht o( wlrieh iH t-~IH>wu 
hy l•'ig. 440. ' I 'IH'K<l nm 1tll fitlf'cl with au nlc•c·l r·it· 
xt<>p 1111Jlio11 awl witlr T\H•NluloK patontocl rliflorontit\.l 
rnotion , lito fN\.tlrr 'l l of \\hic·h iH thal hy l.L K)IN:htl 

arrtWgt'ri\C'Jtt or I Jw ,I.(C'Ill' whc·ul"' fri(·ti0H iH I'CH IUC'Clcl to 

I 

0 

(. 

0 

FIO. 438 REVOLVING PLAT CARDING ENGINE TWEEDALE8 AND SMALLEY FlO. 439 PH"ILlPSON'S COMBINATION BRUSH FOR CLEANING FLATS 
OF CARDING ENGINE TWEEDALES AND SMALLEY 

intlividuu.l firlll.H, of wlllllll h\o •~ I lt•ltKL provid<1 
<·omprohon~;ivo di HplayK. Of tlwrn tho Ktnnd of 
TwC'NlaiC'A RHCI Hma.lloy ( I H20), Limitc·rl, of CnHtloton, 
Rodtc.l','-lo, i~o~ vir~uaiJy a. Nmrp!oto <·t,ttcm plan~ "I' to 
tho po!nL wlwro tho JoomH tnk<· up tim work, whilo 
that ol H.oborL HaJJ aJHl HouH LimitC'cl of Bmy c·on-. , ' , 
t&IHH a vw·y varied fmloc·tion of,, inding nt11l wmwing 
rnadtino~o~. NPithot of thoHo plantH iH u.r·r·lilll{P.!l in 
fac-t~ry fol'Jn ancl aJI tho pr·oc·c•!iKC'H a, o JI(JL tWOII goi 11g 

on Runult arwo wd y, n~; (·ttrl lw doH<' i 11 thn big c·o -open\· 

• 

tive uull \\llll'h \\ (' rt•t·c•nth r1r•.-wr·tl>l'd , l111t t•twh of tlw • 
lrutC!JillNI Oil (.l it !Jr•r k (HIH( l't.Ul lw illi-I)JI'('(NI iJt opnn~-
( icm t\M a,nd wlwu J'I ' !JIIirt•cl . 

I11 u.JI thc•l'o aJ·c· c•I<'VC IJL fitiiiH t•xhihiting tox til<• 
llltt(·hin('li nnd uuwy ac·c·c·KKori<'H tlwroto in tho Palo.c·o 
of J•;ngi nooJ'i n.'(, a Jl( I, HpNtki ng <'i thor C'ollc<·livoly or 
indi vidwtlly. tiro r•xhil>it -. nro of n.. high MllN·. 
Muu.\ r1f t 111'111 UIC' of a Hpc·r·iul Jlll(llrO ~o ll1a! tl wrll iH 
t·IIIIIIJHI'Ilt iv<•I,Y /if tic· r<•)JCJtit i()Jt of 11to rruu-hi1w-. i11 

. I lr~> JnduHtrinl H(•t·tioJI , w llif(} rwnl'l y ull h n..vo KIJIIH' tiC•\\ 

fNtt 111 c·K "hi<·h r ftiHo tlH·m ou~ of 1 ho hoatc•n tro.ek m11l 
• No. XXII. nttJWBrcd SopiNnfx>r JUt)), 10~4 . 

wl11c·IJ t t'tt n~o~fOI' III K tiro lttp iato }~ ~< livor · tlllc.l in tlto }>L'O · 

r·c•~o~~o~ di ~o~c·imlli tho t< l wrL fihr111-1 . Th iH machino iH illuM
trM<•d by F ig. 4:~~ ftllrl c·onlaiwo~ 11t11ny rM·onL impron·· 
llll'lllK. 'I'IH• tl t< llltl \\I)OciC'JJ r·ollcw for c·ur r y ing Lho )H p 
iH rc•plac·c•d by H. caKt iron fl11tC'd rollot· givi11g a hottM 
wip, tlto gr·icl ha1-1 •~ rnowthlo lid which c·an be adjnHtc·d 
ojlc1· tho adjuKtmC'nL of tho wid hara haH boon nutdn, 
11nd tlwro a ro f~tc·iliti cl4 for lOf.{lllating ~ho moto knivc•K 
nml for rP~o~Ottin~ tho ha.c·k lJOJ'liouH of tho c·ar·d nftN· 
grinding, all }Jti.I '(H for C'fT('(·ting thili b ing ndjuHtc·d 

FIG. 140 SLUBBING FRAME TWEEDALES AND SMALLEY 

h,'t I\\ 11 t-wll i 1 tg ki'I'I IWH, IJIIt• 111 t t' t1t·l1 ~o~ idc1 of I liP c·ttrc I . 
l•'ig . .t:HJ 1d1t1\\ n l'ltil ipKoJt's pa tc•lltN I c·onthillatrort 

l>r·trHh for c·lc•a~ting tl111 fltti H, \\ lrid1 iK fit.tc•d to llw-1 
Htac· lliJH' . 'l'ho irnpod•llll'(' of ac·<'lll't\.U~I .) adjtJKting tlw 
bri ~o~ tl c~; nnd r•c•gulatiug thHir projN·tion tlu·cwgh tho 
plato B aH tli~.Y woat· ik gn1at. Thit1 i~; dono hy Hhifting 
tl lfl ll\~ A hy tho rH·rt·~ E nnd Hi ngc•i ng ofT thCI C'nds or 
lJHI briK~JNc (() lflOJ'I'Il'lit•ttd p rojN·tiOII . (.; iH the• \\irt• 
c·lothiug nn tJ1o br·trkh rullcw, owl J) i~o~ tiH• <· lc •UI'IIr· fc 11• 
koopiog lito p oint s of tl1o \\ir·c• bnr1-1h t·lt•nJt by JII'<'HHing 
clown ttn y loOI·HI c·otlon thn~ rnn..y ho thNo int o tltn wiJ'(' 
1:10 thu.t it Nmnol agui11 <·omo in C()ntuc~ with Ow flnt~o~. 

11. minimu111 . '!'Iris fi.rlll il'! ·~IHO t-~ ft()Wirtg u1·iug HfJlllllillg 
f•·anlQ Rlld u. 1·iug douhlBr Fig. 44 I . 

HowAJtr> ANJ> Hu 1.r.<H w1 , L tl\1 r·1'1•: J> . 

lfcJ\\unl uod Hull ouglt, L i111it<'d , of Ac·c·r·iHgtou, u,ro 
t-; )H!Willg rmly n. ~o~i nglo Hmc·ltino, hut. it, iH a formidahll' 
nno, oN·upy ing t !10 "' hc>l o of a largo li tllnrl. J t. iM t hoi r· 
lntP~o~ l. rnvolving Hwif~ u.ir dry ing Hi:t.iug mac·hi11c. 
nnd it iK HltO\\ n in diagra1n form b y Fig. 442. 'J'I w 
IHOKl illl})l)rhlll~ imprr>VPIIl(' llt ill 't hili' HULC·Irino iK tl111 -

r ~>pla<• Jng 11!' I lw old - ltt~»hrurwd c·,\< ltrtdc•r hlltJ.{t'llc~ 
mt•tlwrl h,\ a Hc • riP~o~ of 1'(1\ 0I VJII.'( "K\\ iftK " in tltrl 
rrpp<'l ' <·lutrnht•J', 'l'ho "hh o<•t " of warp tlll'I'HdH 
PlllNK tho nu11·hino fino~( HI tho low(lr dullllhc•1·, wht•r o 
i~ iH c·<liHluctod thrc·o tim<'H ho~wccn and onc·o ovt•t· tL 

H<'r'if'K of four rowH of giliN I h<'ating pipc•H, paHHin~ 
thorwn to f\ ~<oriPK of c•'<•v<·n r·<'vol v ing H\\iflt~, round 
t~Udt ltf \\Jrir·J1 it ]111!-iKOH, fiwdl y tO OIIJMgt• Ill t)ll' ()t)H•r· 
Nul ()f thn Jn:H·hiun r<'ad} f01· thu loom. 

Th(• "r<lW>l viug ~; wiftH" uro in off1•<·L Kkololon 
c·ylindorA builL 11p of nnrwd 1·iogt1 Nmnoct ccl hy croRR· 
hoflc!K. Tl H\Y J'<'Vol vo f rc•<> ()II hu.ll J'ltN~Ii, rotato<l by ~he 
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sheet of t,hroads as it. pas~<IH ov<-r thom. J nsido cadi 
oC'thoso ~wirts rolato~; a fan at, a far highor speed. 
B oth the S\>\ ifts ttn<l tho Htoam }>ipeR aro flo arraugocl 
I hat nny i11dividwtl 111tit. r· fl n hn di~o~r·nttnN"tC'cl if ro-

• 

, 
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loom shown hy :Fig. 441), and un ingc·nious nutomat ir 
hand loom for tho uso of woutHic·d C'x..f-;<' t'vic·e men, 
whic· h i~o~ <·ont •·ollod and wod ted by tt singlo simplo 
l'fwl<i 11g tnovC'rn<'nt <'IIHily nd11a1t•d hy onn l•O••d a t t h<• 

• 
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in lho rack on tl•o shuttle a11d 1uove iL ll('l'os:; tho shod. 
The HhC'ddi11g is oporaLcd from wholo-pl':"to ouLsido 
lappets by moans of top and hoLtom ~ack ~~vers 
connected by adjustable roch; all([ rod couplmgH. J heso 
tappets a1·o arrat~god to lift lh<' hcalds so ~hal tltC' l•ose 
iK wovon circularly without soam or selvulgo. 

Tho " taking-up " molion is o n the worm and 
wheel printip:e and is positivo aml <·outimJO.lL<~, 
difforPnt c·hango wheols being used to vary the qualtt.y 
of tho hoso. 'rho hoso is here shown g r·ippe<l by t.hrPO 
Autcd rollors geared together, bnt for certain qualitios 
of hose a sing!e spiked rollC'r can bo adopted. 

After hoing " taken up" tho hoso pipe passes under· 
n<>ath tho loom to a coiling mechanism. at the hack, 
thus onahling very long lengths to bo woven. To 
<'nsut·e that the hoso is strong enough to support the 
high pressw-o of water required in fire brigade work, 
&<'., a double beat of the slay iB provided. ThiH iR 
given by a special arrangemon t of levers and arms from 
tho ~:~Jay to tho crank, so that for C'Vcry pick two bPat R 
ar-e given with only one revolution o f tho crank. 

FIG. 441 RING DOUBLING FRAME TWEEDALES AND SMALLEY 

One of the most interesting machines on thiR s tanrl 
is tho automatic loom illufMated by Fig. 444. T h iH 
machine, or any number of them, can be worked with· 
out, attendance of any sort and in tho pitch dark as 
well as tmdor any ot,hor conditions. In this loom each 
of the warp threads passes through a separate light 
metal contact di sc which dropR if the thread breaks 
and makes an ele<'trical contact which stops the loom. 
~imultanoously with the loom stopping an electr ical 
bulb is lighted, locat,ing the loom which demand:; 
t.tttontion while tho clt·oppod disc loc·atC's the threarl 
which requires repair. 

quirOU without, uJfoc·ting tho Oih'l'a ti <ll l of the lYltH"hillC'. 
The advantage of this l'lystem is that, as the thread 
passes from one swift to the next, the whole of its sur
fare is pt·esented to the action of the hot, air. 1 'imilarly, 
as the thread pas::;es round each swi ft, tho rim of which 
is made up of a series of rods, it is all equally s ubjected 
to the action of the fans ancl there is no tenclenry to 
flatten the t,hreacl by this proress. 

T he whole of tho actions in th<' two c·ha mhe>r·s <·an 
he p!ainl y seen at all times by the operativ<', as both 
are SHtTOnnded by glass windows, which arE' never 
hlurrod by condenr-;at ion owing to tho aC't ion of thE> 
<•xhaust fan on th t> t op of the chamber. T hese win
dows can he opened and Rhut as required, and thir-;, 
c·ombined with the arrangement for c·utting off tho 
individual Ht<"am Hnits and fans, permits of a perfPrt I 
c·ontrol of the tt»mperaturo and humidity in tho 1 

c·hambers. 
I t iR elaime<l tl1at, as compared with tl•e cylindet' 

dryer, thi r-; Ry:;tem increases the output by 25 to 30 
per cent. while reducing the Rteam consumption by 
R.bont the same amount. 

Ronrm.T HALT, AND ~ON~ (B uRY), L I MJTJm. 

H all and ~onr-;, Limitt>d, of Bur·y, are showing no 
lc•l-ls than seventotm machineK, viz., thirteen loom.~. 
t.IH·oe winding machines, and a "plaiting " or cloth 
folding and m eastu·ing machin<'. In the two las t 
~here ar e no particulady unusual features, but most 
o f the looms may be described as for special purposes, 
and some of them have distinctly novel improvements . 

Among the specialloomc; a r <> a tapestry and velvet 

ra.tc of ft·om fol'ly to six ty pit'ks per rninuto. This 
laRt machine is illustrated by Fig. 448. The others 
are a drop hox loom , a TurkiRh towel loom, a quick-

~ .. , ENOIN[(IIII" ' 

The great fC'at:.ure abou~ this rnac·hin<>, how<>vor , iH 
that wh ic·h is c:ov<>rocl hy I ho ~loinon patent, whic·h 
permits of 144 bobbins being placed in a hopper or 
magazin<:~. Each of theRo in turn falls a u tomaticall y 

S WAIN Sc 

FIG. 442 REVOLVING SWIFT AIR DRYING SIZING MACHINE - HOWARD AND BULLOUGB 

speed ovorpick Lancashire cotton loom, a heavy linen 
loom, and an ordinary hand loom. 

Th<> hoRe pipe loom workl'l on th<' positive shuttl e 

into tho ~huttle, and as it <locs so is threaded by com
pressed air without stopping the machino. Mean · 
while the empty bobbin has been automatically thrown 

FIG. 443 BOSE PIPE LOOM- HALL FIG. 444 AUTOMATIC LOOM WITH " STEINEN " MECHANISM HALL 

-

f•atpet loom, a double plw-lh and velvet, loom, a hose principle by means of a machine-cut rack and pinions out of tho H}llltllo by a nwc· hanism ac·tuated by a n. 
pipe loom- Fig. 443-a heavy belting loom, an andametal shuttle witharackonits underside. T he electrical contact, Ret up merely hy the fact that t he 
automatic " Steinen " loom Fig. 44 a na.l·row rack is moved by means of levers cont.rolled by a thread has b<>on. wonncl off it, thereby exposing a 
faJwifl 1oom with twin shntt.lC'R, a short. horAt>hait tappet .. thus tnrning the pinion s which en~a~e in t.urn <'Opper nollar whi<'h A0ts up the C'ontaC't. 'l'ht>- amount 



of thrC'ad whic·h remains on th(;' bobbin at the time of 
itR rojection can be adjusted to a minimwn by tho 
method adopted in covering tho c·oppo1· contact when 
winding. 

The patented loom for weaving hor ehair cloth, 
~uch as i used for carriages and tailors' linings, is at 
onN" ingenions and nnique. Im;t eacl of an f'ncll<>~s 
wl'ft thread, tht- handlin~ of whic·h fmm.: tlw bn .. ::-~ 

THE ENGlNEEH 

:-.he-d. ThE'l o is an arrangement in the needle c·anior 
to <..pen tho grip RO that the hair may be released 
when it has been drawn acroRs . 

A special weft motion is furni!>hed in the loom by 
which the dobby barrel d o<>s n ot turn if the needle 
fail s to grip a hair and thus the . hed iR unchan~ecl. 
\\' he1 <' the Rh<>clclin~ iR don<' hy tappets instead of 
h~· a dohhy ll c·lutc·h arran~<'tnN1t iR provicl<>cl , h~· 

• 

together. rrhe machin<' c•xhibited docs four s ingle 
clothR or plio" and has two hinders. 

J OHN T. H ARDAKF.R, LIMITBD. 

l\Ir. ,John T. Hardakcr, of Bradfo rd , is s howing a 
number of his latel>t .Jaccpmrcl machines for fitting to 
various looms, of whi(·h th<' moRt ingE'niouR is one for 
wE>avi ng t h<' Jpt terin~. t rndC' ma1·ks and ot hor cleRi~ns 

FIG. 446 MECHANISM OF WEFT STRAIGHTENER AND COMPENSATOR 
MATHER AND PLATT 

~FlO. 445- LOOM FOR WEAVING SHORT HORSE HAIR HALL FIG. 447- BLEACHING SOLUTION ELECTROLISER- MATHER AND PLATT 

problem on which all other looms are de igned , this 
loom hes to build up its weft from comparatively Rhort 
length. of s tiff hair for which neither shuttle nor bobbin 
would be of the slightes t use. These a re r eplaced by 
r eciprocating " needieR, '' which traverse alternately 
I he warp threads from e ither side of the loom in the 
path usually followC>d by the Rhuttl<', and at thE' end 
of its Rtroke ea<·h neeclle seiZE'f.: n sin~le horsehair 

means of which the tappets do not turn if ono of the which a re required on the "selvidge '' of certain 
needles should fail to catch a hair. For hairs ·whid1 aro fabriC's. Others are of the 1 :320's tilting gr·<'ffe, I OO'R 
sufficiently long to reach f1 om o ne edge of the warp open t op d ouble cylinder , and 400's sin~l e lift types. 
to the other only one needle is necessary, but one of B y the way, this firm i. the maker of tho Jacquard 
the features of this machine is that by having needles used on the Hatters ley loom s r evie\vod in a recent 
at both s ideR short lengths of hair can be utilised and issue of THE E NGINEER. A wide range of H arclaker's 
made to give a fi1·m overlap in the <'entre of thC' c· loth. border ancl pattern cutting machines for tE'xtile and 

An interesting point ab out the d ouble p:u:-.h loom o ther fabrics are a!Ro sh own o n this Rtand , M i. also 

-

I 

FIG. 448 SINGLE ACTION HAND LOOM FOR WOUNDED SOLDIERS BALL FIG. 449 LE GARDIAN FLAX DE - SEEDER BOBY 

from a bunch, draws it through tho warp tlneacls and 
nutomaticalJy releases it when it is properly p lacNl. 
These " needles " a re held in c·arl'ierR, which are in 
<'ffec·t long thin rods and are <·lcaJ·ly Ahown in Fip;. 
445. Each needle har-; a s lit against which fitR n 
small flat pief'c o f spring s teel , kept in position by t\ 

Rpri ng which <'ffects the grip. PreRAure agai nRt tho 
horsehai1' rC'IieV<'fl tho Rpring, which allows the gr'iT) 
lo open and onabl<'H onP 01· moro hairR, acf'or<lin~ to 
I he• s iz<' o f I hC' ~; I it, to bP ~ippNI ancl d1·awn nc· o:-.:-~ t Ire• 

shown on this :--ttancl iR that, whilo \\'('avin~ si uHJI· 
taneouHly two fabrics one above t hP ot ltel' and joi nN l 
togethel' hy the pile of the thread , the knife blade 
which RE'para teR the two fabric·~ ns th<' '"eaving pro
reeds iR aut o matirnlly RharpE'nNI a t t'ach rE-ciprocation 
hy pass in~ nt on<.> enrl of C>ac·h s t rokP hPh\C'<'Il I wo 
u hras ive Ru t'facPs. 

The belt in~ loom is aiAo inl<'l'<'Hf ing. hoing C'I\Jltlblo 
o f w<'aving :-~imultaneous l y c·ot ton or ot hC'r· fibre 
mEH·h in<' hc>II H o f any numhC'r' of pliC'H nncl binding t h<'m 

an ing<' niou :-~ ~:>elf-c·<>n t r·i ng " piano C'llnl " <·ut ting 
ll)fl (' h i IH'. 

M ATHER A~n J>r. \TT, LnuTrm. • 

~rather a ncl Pla tt . Liu1ited, of ~Iandlf'stE'J'. who 
at I' exhibiting a r ep1·<>:-.<>ntative range of thC'ir Yl:'r~ 
vari<'d lineR, o f which hlPnf'hing, p1·int ing. cly<'ing and 
fini shi nf.( m achinery few t c•xt iiC' fahrit•H is n nC' of t hC' 
m ost i111porta nt , aro s howinp; hC'J' f' four itt'lns in C'On

nC'<'tion with thiA indnstry. 
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The first is a weft straightener and compensator, immediate use by a Aimple e!ectrolytic process. This 
which we illu::<tratc by Fig. 446. Tho work of this is done by passing a continuous electric current 
apparatus is to correct any irregu~arities as to tho through a solution of common salt. The effect, is 
true rectangula.rity of the warp and the ·weft threads lo decompose the salt solution, hydrogen gas being 
that may occru· in tho vteaving. This is dono by means given off in the process at the negative e:ectrodo. 
of passing the cloth round a series of three rollers v\'hen the sodium hypochloride comes in contact 
whose normal position is parallel with each other. with the vegetable matter it parts with its oxygen 
They are so arranged, however, that by the turning and becomes an effective bleaching agent, possessed 
of a single hand wheel each of the rollers can be tlu'own of great penetrating effect owing to the fact that it 
ont of parallel with the others in either direction, contains no lime to form a deposit. The e!ectrodes 
drawing their axes nearer together at one end and are of g1·aphite c·arbon. The brine has a forced and 
inc·rt>asing the distance between them at the other. continuous t·ir<'ulation tlwough the electrolytic cells, 
In othCir " :ords, thf' lines of the tlu-eo rollers togeth€'1' thus reduC'ing the trouble from gas bubhles t o a 
c·nn he> nclj\lStC'd >'0 as to form a <'ono ·which may be minimum. nncl nll CIYPI'hC'atin~ of the h~1)0<'hloride 
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FIG. 450- SKETCH SHOWING WEFT STRAIGHTENER IN POSITION IN STENTERING PLANT- MATHER AND PLATT 

nc·contuated more or less as required and may be made 
to taper in either direction. By this means the track 
to be followed by the t,~·o edges of the cloth as it 
passes round the rollers can be shortened or lengthened 
as required. Thus when properly adjusted the edge 
on which the tlweads are too advanced is given a. 
longer travel than the other, which allows the retarded 
threads to overtake them and the weft is straightened. 
A slide roller is introduced to take up the slack of the 
<'loth and act as a compensator. 

Though totally independent of other machines, 
the ideal p osition for the combination weft straightener 
nnd <'Ompenl';ator is to link it up behveen the s tarching 

• 

by stagnation of the liquor in the cells is avoided. 
The strength of the solution used gener ally varies 
between 10 and 15 per cent., the lower figure being 
advisable in localities where salt is expensive · and 
cru·rent cheap, and the higher when these conditions 
are reversed. 

The electroli. er consist s of a series of cells formed 
by insulating distance frames between graphite 
carbon plates. Syphon outlet tubes regulate the flow 
and levels. A brine pump delivers the solution to the 
upper tank, whence it passes by gravity to the cells 
below. Wl).en the current, which is periodically 
reversed. has imparted to the brine a sufficient degree 
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RoBERT Bosv, LrMITF.D. 

Hobert Boby, Limited, of Bury , 't. Edmunds, is 
exhibiting two machines for tho treatment of flax, 
namely, tho Lo Gardian patented fl.ax de.c;eoder and 
a breaking and scutching machine. The ~r. t of them 
is illu.~trated by Fig. 449, and its pur·pose 1s to remove 
the husks and seeds from the straw, opening the husk..:; 
a.nci depositing t he seeds and oth~r extraneous. matter 
be~ow the machine. In the process of feeclmg th0 
<>traw from one end of the m<tchine to the othet· by 
means of a. series of rollers and conveyors the heavier 
matter, such ErS seeds, geit and dirt, .is deposite~l. by 
gravity through a trough and the lighter pa.rLH'.('s, 
husks and chaff are sucked away by a fan, while tho 
seeds are graded automatically and deposited through 
separate channe~s. . . 

The first two pairs of rollers are fluted and 1t ts. h~re 
that the husks are opened. This is effected by drrvtng 
the top rollers of each pair at a different speed (2 to 1) 
from that of the bottom rollers, thus causing a rubbing 
or tearing action. The straw is uninjured in the pro
cess, as the material is fed at right angles tlwough tho 
machine and only the seed-bearing ends pass tlu·ough 
the rollers. The output of this machine i~ from 8 to l 2 
tons per day. 

The Boby patented combined fl.ax breaking and 
~cutching machine separates the fibre from the stra~v 
without danger and without skilled labour. It 1S 
claimed that two of these machines will do the work 
of five of the ordinary scutching wheels. Fur·ther·, 
this machine eliminates entirely the use of the separate 
and expensive " breaker" machine. I t a.~so has the 
advantage of being less brutal in its treatment of the 
fibre, thereby increasing the percentage of good 
fibre and reducing the quantity of tow. 

As the straw enters the machine two pairs of rollers 
break the straw into short lengths and hold the 
ma.terial in tension while it is being scutched. The feed 
is effected by an endless reversible band which, when 
travelling forward, carries the straw first t~oug~ the 
breaking rollers and thence to the scutchmg k mves , 
advancing until about three-quarters of a length has 
been scutched. Then the conveyor is reversed, the 
material is turned end for eond. and the proces::; repeated 
in the same manner. 

H UGHES AND LANCASTER, LlMlTED. 

H ughes and Lancaster, Limited, of Ru~bon, are 
showing an elabora.te machine, some 24ft. m length, 

• 

FIG. 451- WOOL WASHING MACHINE- HUGHES AND LANCASTER 

and edging machines and the " stenter " as shown in 
the line sketch Fig. 450. 

The Mather and Platt electroliser is a feature of 
this exhibit and is an invention of great importance 
to the textile industry. The machine exhibited is of 
t.he vertical flow type and is illustrated by Fig. 447. 
Its object is to replace the bleaching powder hitherto 
used for bleaching textile fabrics and fibres. This 
powder is exp ensive, deteriorates rapidly in strength 
when stored, and has the disadvantage of leaving a 
fine deposit of carbonate of lime on the fabric, which 
1 educes the penetrating effect of a powdel· solution, 
thmeby decreasing its efficiency as a bleaching agent. 

Bt·i<>fly, the function of this mac,hine is to produce 
sodium hypochloride as and when required for 

of chlorine sh cngt h the ~olution is pumped into a 
stOI age tank. 

This firm is also showing one of its compressed 
paper " bowls," i.e., rollers used on the mangles and 
calenders which put a high finish on textile fabrics. 
These bowls are made of various fibres, u sually of 
cotton or wood, compressed in blanket form in the 
process of manufacture by hydraulic presses exercising 
3 tons per square inch, and are turned up and bored 
on special lathes, after which the final surface and 
accuracy are attained by means of a grinding 
machine. 

The fomth exhibit. is a complete model with 
movable parts of a three-colour calico pl'inting 
mac hi no. 

for ·wool washing. The machine sho·wn- see Figs. 
451, 452, and 453-is in reality one unit out of a serie~ 
of four s imilar machines which comprise the comp~ete 
plant and which are necessary for the thorough clean~
ing of the wool from its natural grease and foreign 
matter. This extraneous matter which has to be 
removed often represents from 50 to 75 per cent. of 
the raw product. It is of a very varied class- animal, 
vegetable and mineral, vermin, grass, stick s, buns 
and grit-which adhere to the grca e and get 
entangled in the fleece. 

As the four units in the comp~ete plant are identical 
in form and operation, varying only in their lengths, 
the unit exhibited serve. to afford a comp:eto demon
stration of t he entire plant. Briefly, ono may say that 

• 

• 
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thoy c-lean the wool progressively, the material passing gramme was a series of cinematograph films depicting being given a trial, and was found to be satisfactory 
from one machino to the noxt, tho wors t of tho dirt the industries of tho P ort of London, which brought so long a s the traffic was not too heavy. The s.outh 
boing romovod b y tho first machine, while the las t, home to tho audience the va:o>t importance ot soa-

1 

African roads would stand up under comparatlvoly 
which contains plnin water, serve's to give the wool borne traffic. It was followed by the Confcr<1nce small lorries, but if tho traffic was more than two or 
a.~ final rinsing. proper, un<l<'l' tliC' c·hairmanship ·or ,'it· Hcnr~· P. three lorries could carry. tho maintenance and wage 

This wool waRhing mad1ino is known as the Maybury. costs became too high. I t might, ho~,·evc1', be adviR-
.. harrow " type of machine as opposed to the earlier Two papers were put down for discussion, the able to employ large Thomycroft lorr1es and then the 
process of " forking," which was clumsy and in- firs t, on " Imparial Communications,'' by Air Vice- roads would have to be s trengthened to rarry thE:' 

· efficient, and to the "swinging rako " type, which is Marshal ,' ir Sefton Bra ncker ; and the second on extra load. 
Rnitable only for the coarser wools. Save for tho " Transpor tation in Relat,ion to the Development The R oacl Rail lin<' mentioned in the 11apcw is 
shape of t-he curved prongs which manipulate the wool, of 'outh Africa," by Mr. F . B . Rees, of the Houth being constructed in the Northern Transvaal hom 
ho\vever , the proc<'ss is not that of the harrow. Jt African Railwavs an~l Harbours Board. Naboomspruit, and is of 2ft. gauge. Over· half it s 
\\Ould, in fact, be better de cribed as an intermittent Jn p rC'. e nting hi s pape1', ,' it· Sefton Bl'a1wkcr said length has been completed, and on it two types of 
n\king procc. s. ThE> machine cons is ts of a long bath that in hiH opinion, if we attempted to press our ::. team tractor are b e<ing tried. One is a Yorks h.ir<' 
or trough, a. serie of rows of " haiTO\\'s," an over- railways ancl s teamships to higher speeds than thoso s team tt·a ctor '''ith r evers ible gears and fitted w1th 
hrad mechanism for opcwating them, and at the tailing I now in vogue, travelling b y them would bProme so a. bogie aL each end , which is extremely flexible an~l 
out end of the t rough a mangle or rotating wTinger. uncomfortable that the publi c would objecl. 1L thus adaptable to va1·iations in both the road and rntl 
The trough is built up of 5ft. panols, the fin:~t unit I Mcame nec<.'ssary to take to thC' air to sp eed up our surfaces. The other is a r.onvertible type of York· 
usually having s ix panels totalling in length 30ft ., communications, and he gave a brief description shire s team trac tor, as u . ed on the roa<l, which has 
thelengthsofthetroughso£the su ccessiveunits being of tho two fivo million cubic foot airships \\hic·h the been fitted w ith two s team piston " legs" in front. 
progre s ively shorter, having fiv<>, four and three Government has ordered with the intontion of These' lpgs are used to jack up the front of thP VPhic·lo 
panels rf' pertively. A Ret of four of the. e machines developing a commer·cial sel'\·ic·e. These ships. he while the rail bogie is put, in place, and n rf' then 
with trough. :Ht. 3in. wide will wnsh 1000 lh. of raw said, should bert-adyin three year., and in the interval retrac·tNI, IC'aving thP front road whf'E:'Is f'l<'RI' of the 

• 

wool per hom. the old R 33 was to be senL out to Egypt so that her ground. 
'Phe wa.tt-r uso<l in tlH' fir:>t Lllrf'e troughs contains officers might gain exp?ri<'nN• in handling ait·shipR In the <li,..;cus. ion whic·h follow0cl , CenC'ral l•'•c<'man 

'' chemical C'lE:'anRing agent, and tho t emperature of in h ot conntrif's . 'ir Hofton said it was hopecl that gave some par-ti culars o f tho Road Rail system aR 
tho Rolntion can be varied to suit requirements. The the two now s hips would p•·ovid <' a r<'gula.r· fort- it hacl hE'on t1·ied in India. The cost of main lin<:'. 
ac·tion of the ] lron~, earh series of which is governed nightly R<'rvice to India, cov<'ring the jo ut·n<'y in 5ft. Gin. gauge, was, he said. from £ 500 to t lO,OOfl 
by an t-xcentl'ir rarric>cl on a. f1·ame above the trough , 100 hourR, with only one Rtop fo r· r t--fuelli ng. H e a. mile, m etre gauge Jino <'Ost from £6000 to £ 000 
is to dip into the wool·laden flnid, propel the wool clC'clared that within the next ten years W(' might a. mile, nnd 2ft. 6in. gauge fr·om £H500 to £5000. 
forward for a few inches, rise c·lC'a1· of the surface, have reg11lar air·ship servic<.'s c•onnC'<: ting up all our Thfl Roacl Rail system. whi r·h had hf'An tri('(l forth<' 
l'f'l il'<' to thPir fonncw J10Rition nnd ropC'at. the p1'0C'I"SR, ovMRf'f\f.: clopr nrl<'nriE:'R, with nNoplano ro11t rs n(·ting pas t fiv<' yrar·R nNw Poonn. o nl y ('Osl f.-om £1 100 

FIGS. 452 AND 453 - WOOL WASHING MACBlNE HUGHES AND LANCASTER 

the wool so pl'Opellotl being tarried £Luthe r forwM<.l 
by the next row of prongs until it I'OR.Chos the end of 
the trough, where it, is lifted in the form of a saturated 
fleece and Rubmittecl to the rollers of the w1·inging 
nttachment which squeezes out much of the wa.tPr 
and dirt . The path o £ the harrow:{ and the length of 
thE>ir st roke can be varied to suit requirements. 

MI SC'F.LLANEOUS EXTUBITS. 

C:1·eenwood ancl Batley, LimiLed, of Leeds, a.re show· 
ing one of theit• open gill sett frames for transforming 
kilk ramie, in lap form, into a sliver for spinning a.nd 
n. " Climax " patented twisting and winding frame for 
dealing with variouR textile fibres. 

P. D . Mitchell, Limited, of Dundeo, has a number 
of spinning and roving flier:;, roving spindles, loom 
picking studs and other textile machinery acc~>ssories, 
many of which are made from drop forg ings. 

White, C'hild and Heney, Limited, arC' also showing 
a ccessories madE> by firms ,.,.·hom they represent in 
London. 

The Wilson DroR. Bobbin Company, Limited. o£ 
Liverpool, the bobbinR and shuttles of which are used 
on many of the looms we have drscribed, has alxo a 
Y<'I'Y <'XtPnsiv<' nncl vnri(l(l display of I h<'xe al't ic lC's. 

Institute of Transport. 

as fced<' I'S fo1· tlwm, while big flying boat x woulcl to £1:300, oxrluding the cc!uil)mont o£ tl'ac tors and 
maintain communicatio n b<'tw<'en suc·h pla<'<'s as wagon~. 'rhe constructi on of two m o re lines on~the 
Calcutta. and Rangoon. system was p rogressing rapid ly, and it WIH! hop~>d 

The cost o£ aerial transport was not great, ''hen to open them this year, whiiP surveys fo1· 370 11101 <' 
the saving in time was takC'n into c·o ns icleration, miles had hcen madP and others wer <' p1·ojec·ted. 
as three passengers and thei t· luggage could be carried He . aiel that he did not knO\\ c>xactly what th<' work
at 100 mil€'s p er ho ur for about 2s. a mile, while ing co. t s of the Rystem werE:', but the number o f men 
goods could be conveyed for 4s. 6d. a ton·mile. Sir 

1 
was comparatively small and the m a intenance of the 

Sefton believed that the latter figme would soo n be track was lower than for n. railway. The tra<'k fo1· 
brought down to 2s. 6d. a ton-mil<' at 100 miles per the driving wheels were soon consolidated , and 
hour, and Major G. H .• ·cott, "ho spoke in the dis· aftot• a. few weeks need ed little attention , so that 
cussion whi ch follow!'d. E>s timatc>cl thE' cost at 2s. a one tl'ac·k . man per milo was uffic ient. Hir T . R . 
ton.mile with airship::;. " 'ymw, of the Bengal Railway, emphal>iscd the im . 

Mr. Rees' paper was p1·c ented, in the author's p ortanc(' of branch railways in the d cvelopmE'nt of 
t\ bsence, by ~Ir. J. A. Harris, diviRional s uperintendent a country, and said that it was the policy of th<' 
o£ the 'outh African R ailwayA. JL s tarted with some Indian (:ovE:'rnment to oncourage the construct ion 
his torical data and I hen went on to conRidor the of 1 ines E'Vfln before thor'o was any rC'al ass~tranc·C' 
importance of feeclor branch lines in the d<'velop- of traJnc. An example o f tho benefit arcru ing from 
m ent of the country. The South African Railways, railway construction was the growth of tht- Tata 
s a.id 1\11·. HarriR, los t. £35,000 a month on branch Ironworks. BAfore any prE'Iparation hac! ht?en mad(' 
lineR, some o£ which had g radients a s s teep as 1 in fo1· the erectio n of the work:4, the rai lway wa. askt-d 
40, hut it was conRiclel'ed good polic·y, a s thoy holp<.> cl in to construct a lin<1 60 milE's long, and to ap;rC'e to R 

tho dev(.'llopml"nl o£ the nat11ral resourcE's of the ver y low freight. Tho lino was laid , a ncl it hacl 
c·onntry, and provided extr·a tr·affic for the main p roved ]WOfitab1e to cal'l'y freight fo r the ironworks 
lines. J;~xpe1·iments wero, however, constantly be ing at o ne -s ix th o f a p enny a ton-mile. 
<·nrried out with the obj<>rt of l'<'dncing thC' working At a luncheon, held after the ConfcrC't1C'e in th<' 
(•osts on ])l'anch lines. Regent R<'staurant, 1\lr. Uosling gave a~"illl't"Lncc as 

So.me tl·ials had been mad<' "it h. a p etrol c·otwh, to tho <:ov<'1·nment's symp a thy towa1·cls all effort s 
but 1t was not a g1·eat s uccess, as 1t hacl o nly t\ 25 1 for improving m('a.ns of <·ommllniC'ation tlwoughont 
hoJ"se-powE>I' motor. A s uct io n gas E:'nginC' o£ JOO the Empir<'. 
hor~E:'·powN· hacl also been t •·icd , n ncl a noth<'l' of 
.J.OO horAe ·p ower was being ohtninC'd for hra nc·h line 
work- see '£HE ENGINEER, HC'ptE'mber 19th, page 

TnE Conference of the Institute of 'J'1·an:-.poJ·t , 322. Another r-..-perim<.>nt was one mado with a 
which was held at thE:' Briti:o>h Empire Exhibition, Sentin<'l Rteam coach, and tho R oad R a il ~ystcm 

• 

A DUIVER named James Lt\mb has jm~t retired ftom 
tho London, Midland and 'cottish setYice after being in 
that company's and the fonner London and North· 
Western Rervice for fifty.three yearR. He claims to 
ha.ve equalled or broken " records" in having never 
been late for work, never having had n complaint. made 
against him hy hill superiors, nevE"r ho.vmg had an 
accident, anrl having made the fastest J•unning time 
between Mnnrhester nnrl Etlt:~ton-l81B mi l.-~. in three 

\Vembley, on Friday, ,'eplember 19th. was note- was being tested on a line 2:1 miles long, but it had 
worthy through the representation of the thrE:'e the disadvantages that the speed was limited to from 
forms of transpor t- ships, railway8 and aircraft. 10 to 15 miJeq per h our , a nd it involved a brake in 

The meeti ng was held in the th<'atre of the Po1·L the gauge. (A dE-Rcription o f tho R oad Rail sylitem 
of London Authority, at the encl of the P alac<1 of I wtts given in THE ENOIN~<; J·: R o f June 28th, 1918, 
8ngineering, which was entirely filled with the page 550.) Tn v it-w of tho capital coxt of lay ing 

f•mhN·s and viAitnrf.:. Tho fil·st il('m on thl" ]WO- branch lin~s I'Otl d lt·ansrm·t w ith pl"trol lordes was houM. • 
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British Wire-drawing and 
working Machinery. 

T ho patot1Ling fumacos at the Bradford works tho coil:s falUng off prematurely . The wires coming 
Wire- !awe 10 tubes each for the pa:o ·age of Lhe wires, but from t he fw·nace are led over guide pulley~> on a 

the nwnher natw·aUy depends upon the gauge of gallows at one end of the machine, and then over 
tho material being handled. The z·aw \Tire is held triple guide pulleys directly ab ove t he winding dn~ms, 
on a g roup of swifts at the inlet end of the fumace, which straighten out any kinks and keep a sltgh t 
and after ht~iving been patented is re-coiled on a. ten:·;iou on the wire. 

No. X.- WlRE FAC'fOR!ES. • 

\\' .1:: continue b ela" our de ·cript ion of tho Hmtlford ptt tcnting frame. I Tho process of p aLenLing na.tmally de ponds to a 
lronworl<s, )faudtestct·, of Richard J ohuson u.nd 1 A pttLonting frame hy <.:em·gc Cros~l{ly, of Cleek- hwge oxteu t on t..lw 8p ccd a t. wiJich Lhe wiro is <ll'awu 
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"'(H: ENGINEER" 

Ne.J..>hew, L Lu. Ou reference Lo the .J..>lau of t.he wol'l<:>
l<'ig. 71- i t will be seeu that. t he conveyor, which br ings 
the coiled rods awf\Y from the mill, delivers t owar ds the 
cleaning house, where the rods are pickJed aud coated 
in the usual manner. The mater ial is handled hy 
a system of overhead runways and high-speed 
electdc cranes, and t he m otors of these cranes are 
t.he only motors in the works which give 1·ise to any 
anxiety, as they have to work in an atmosphe.re 
heavily laden with acid fumes. It would, however, be 
vory difficult to han<tie the large amount of rocb
som e 1200 tons a. week- by any other means. The 
engraving - Fig. 73 - gives a good impression of 
the interior of t.he cleaning house. The 1·ods a re 
pointed hy rotary swaging machines, and are then 
is::;ued to the wire-drawing shops--see Fig. 74. 

The genel·al equipment of these shops needs no 
clctailed d <'Scription , as it follows orthodox practice. 
There are some 260 blocks all told, driven b y electric 
motors and ranging in diameter from 30in. down
wards. The maximum speed for these blocks is 
100 revolutions per minute, but when doing the m ore 
difficult work, su ch as section drawing, the speed is 
reduced to about 34 revoluLions per minute. 

In the patenting department there are half a-dozen 
gas -fired furnaces of the scaling and non-scaling types . 

There is some difference of opinion among wire 
drawers as to the relative merits of the two types of 
fw·nace, and it is based on a. variety of reasons. 
The lo::;s of metal has, for instance, to be set agairu;t 
the increased cost involved to prevent scaling and 
the value of the scale i tself, while it is w·ged b y some 
wire drawers that the wire is actually improved by 
le tting it scale, as the process removes the outer skin. 

• .No. I X. appeared September 19t-h, 1924. 

I 

, 
SwAIN sc. 

FIG. 71 PLAN OF THE BRADFORD IRONWORKS • 

hc~tLou, is shown iu Fig. 72, from wliieh it will be seeu t.hrough the Iw·uace, and it is cou..se(.lueutly desirable 
Lhat a ::;eries of h orizontal drums is driven , b y t.ha.t the speed of the W'Ull\S should be adj ustable. 
worm gearing, off a longitudinal shaft. '!'he d rums One method of effecting th.is adjustmen t i::; illus Lraied 

FIG. 72- WIRE PATENTING FRAME 

a1 o provided with clutche::;, ::;o that they may be by Figs. 79 and l:SO, which show a Crosslcv frame 
s Lopped individually for the removal of t he coi.J.::; of It should be p ointed out, however, u1at this 
wire, while retractable s tops are arranged to prevent type of drive is not lllSed at the Bradford Ironworks, 

H 

• 
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TH11J WIHI1J WORKt:; OF RICHARD J-OrlNt:;ON AND NEPHEW, LIMITED, MANCJ-fESTER 

FIG. 73 WIRE ROD CLEANING DEPARTMENT FIG. 74 -HEAVY WIRE DRAWING DEPARTMENT 

FIG. 75- PART OF THE GALVANISING DEPARTMENT 
FIG. 76- BARBED WIRE DEPARTMENT 

FIG. 77- FINE COPPER WIRE SHOP 
FIG. 78- HEAVY COPPER WIRE SHOP 

• 
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THE SENNAR DAM ON TH E BLUE NILE 

FlO. I CLOSING THE UP· STREAM SUDD DECEMBER 19. 1923 FlO . II VIEW LOOIU!IG EASTWA RDS ALOIIG LIB£ OF DAM MARCH 3. 1921 

FlO. ill. LOOKING EASTWARD ACROSS PARTIALLY DE· WATERED DEEP CHAN!IEL APRIL I, 1921 Fl O. IV. PROGRESS OF MASONRY ABOVE DEEP CBABII EL APRIL 18. 1924 

' 

FJO. V,· DEEP CBA!IIIEL NEARLY FILLED Ill MAY 8, 1924 FIO. VL- DOW!I • STR£Ul FACE OF EASTER!! PORnON OF DAM JULY I. 192~ 
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t\.'i 1\lo::~srt~. J ohn . ..;on prefor to in..; lt\11 u. vat·ia.blo Mpccd 
motor. Tho olcctric motor mow1ted on the top of 
l ho f t·am o d t·i vos tho longi t.ucl i nH.l RltafL t.hrough ~~ pa.i r 
of C'-.:pt~tu l ing puJ\cyM, liko thoso filtNI to tho Lnng 
lt~Lito , nwl n chain u.nd doublc-holict~l gNwiug. ' l'hP 
<'"l~nttdiug pulloy:-~ onnblo tho ::~pc<'cl to ho tl.djuoh•d, 
\\llllst. tho mtwhino i:-; nmntng, with o:-..a.(:lit.udo. 
. ( :td\'l~llisCid wi 1'(1 1'11 JII'OHOJttl'i tl.rL ilrtportau(, JII'O}JOI'· 

(Hilt of lito }H'othi('L o[ t.ho "ol'l<s undc1r rovil'\\, und 
IIH•t·o i ... un cqu ipmc•nl of U) lmlh . ..; . tho total output 
ht•tn~nhulll !.IOIItons t~woc•k. ILisnolo\\ot'lh} tl11\l tl11s 
finn "H'\ lho fir:-;(, to introduc·c) t.J,o coat inuou ... pt'O('I'ss 
of gt~lvanising, in l l)<JU. Boforo t.hu.L Limo gn.lvt~tt i!Scd 

THE ENGINEER 

A large part of the ga.lvaniscd wire mado in the 
"Ul'ks is UR<'d in tho manufacture of hru·bcd fencing 
wi t·(l, and l\ viow of tho harh wiro dopa.t·Lm<'nt it) 
1-{ivon tl\ F ig. 76, but a dcHcription of tho rnadtinC's 
t hont..,ol vo;~ nuu; L ho r·osot·vod for u. f u t Ut'(' <H'<'t\.."ion . 

Tho Bradfonl Ironworks a.IMO itl<·ludo 1\ clc•ptlor·t, . 
lltOnt. for IIIUnufnc·t\ll·ing c~oppor, hronz<' and ('ltdmilllll 
c·opp<-r wit'<'. ('011\llllllMor l>tl.t's, hu,s -lmr'i'l, :-;trip, 
&1·. J t is c•ttllippc<l with a rolling 111ill, "hic·h hot 
I'OIIs tlw \\I t'll ht\I'S \\C'tghmg 2;)1111>. c..u·h mto \\ in• 
t•otl,.., ~in. II\ dt!\lll('(PI', 01' O( 1'111('" hu·gm• SIZ('>I H.S lh(l 
\\Ork iu hund IIHlY r<'<ttlil'{l, 

' l'ltp clt't\\\ ing milb arc very full y o<tuippcd \dlh 

:3 4 7 
-

of Newcu..-;tle-on-Tyne, and wtll be of tho double-cylmder 
reaction type, running a.t 3000 revolutioM per minu_t<'. 
gach mtwhine will he provided witl1 two condem!ert~, wtth 
hteam ejector11 for removing air and tho ordinary e lec
t ric·ally driven c·entrifugaf coolmg pump11. The cir<·ula111lg 
waler will he <·oolod by pa~~in1( through ~<JH'Il.Y"· The 
mnou11l of c·in·uJo.tmg \\Ulor per Jlltwhine wtlf he J,200,0UO 
gnllooH p or· !tour, mul 1 ho Hpn~y c·ooling plunt. will r·(l(hwo 
the> tewp<•mluro fw111 !Hi doJ?,.io Ut:i cleg . .l<'nh. Tho llu·huws 
''til ho ""flplicd '' 1l It ~>team ·~L 11lmut 2!)0 I h gnu:.:o pre,.,. 
HllrO utul t\l •\ t('II1JICI'Ill uro of :l.iO d cg:. ('c•11t. Tho hoJlPr 
ftow;c ito~ helltJ.t latd out. Lo u.c·!'OIIIHiodato tw<'Hty J3abl'oc·k 
a11d \Vi I cox mMi no type bo tfor'H. 'J'fte~:~e wi II bo vMy 
Hi r n i ~~~·· to t ho<;o i ""' 1\llod t\'4 Htnnda.rd t it ro ugltou t tl 10 

• 

FIGS. 79 AND 80 VARIABLE SPEED DRIVE FOR Pt.TENTINO FRt.ME 

iron wiro Wt~ gon oru.lly in lmd roputc•, th it. "ll>i often 
very hri t,tle. 'l'h i:; bri t,t lon C'Hs wa to he act·oun.t eel 
for by the pra.ct.ico the n in' ogue, of 1E'aving tho c·oils 
of wiro Mtandin.g on tho Mwifts wot wit h weflok aC'id 
ft·om t,ho c leaning bath. Tho :,nu·faeo a iRo somot irnos 
clricd ·wi th a thin fi lm of oxide, a.nd would n ot. thou 
to.ko l he zi n c proper· I y. 

ln u nlet· t o ovor com o thc~-.c d iiTiculti cs :\ft·. lh·d>~<m 
dc•vi:·wd tho c·ottLinuo us JH'OCOsM, wltic·h ita" Minco 
h t'!'ll ndoptod LU\iVC't·sa.lly. Th e> wiro i1-1 tH.k<'H dit·c•ct.ly 
ft·ollt tiH• d nm in g machines, in ih hnl-{ht Mt t~tc•, lo 
tlw ""i ft s of tlto g•Llvanising plunt , n nd is led through 
·~ Jon~ furlla<'(' in \\)ti<'lt it. il'l ruuwulod, ot· t<' lltpc~t·cd 
if )I(II'Cii'IH!Wy. 1(. (ltCII\ gm•s lhi'Ollgh lt lmt,J, or h}drO· 
c·ldcl!'it· twid, to t'I'II\O\'f' tit<' st•tdt• fot'IIH'd in t1.111ll'ltliHg, 
nw l t l tt'lll'l' to tltc• hut It of Ill(>) len ztw·. TIH• \\ in•s 
c·otllll tg o u t, of f Itt• ziH!' ptt.."s through IL hcd of snnd, to 
\\ ipt' oJT nu y i'lllrplus nwlu,l, uwl tH'<' ~' ou tul iu Lo c·oib 

hloc·ks and (•ontiuuou • .., nuwhirws for drawing Uw 
coppet· or a lloy t·ocL-; UO\\ n to l-.iZO>~ ranging from tl!:l 

mu<·h a~ lrn. Rquar c to a.~ li ttle as a. <liarnotor of 1/ 100in. 
T wo viows of tho copper drawing mill, which ha~ 

a <·apa.c·ity of about 2!)0 Lon.'! a W{'Ok, at·o givon in 
Fi~s. 77 a nd 78. 

The New Witbank Power Station. 

\ l\ uttll111c· ol tltc dC'Hi.'(n of tlw HI''' \\' ttlw11k l"''H'I' 
, , at ion in lito Tr•tmM ~~·~I Pr·ovinc·c· of tiiO 111011 or :-iout.h 
,\rr·H·r~ "d .. '4 r'(>~'<Httly 1-'i\('ll hy the J'n•)o(idcnt of tl1o Xout.lt 
Ah'H'l'll l n.~ttluto of En~inoer:>, and Homo cxtn~c t -; mny ho 
of iiiL<'I'Csl. 

Tho .. tatum ... cto is uhuul 5~ milcli from tho Oliphants 
H.t vcw, and •~ gl'uvity dnrn iH being built. acr·oHH tho rive•· 

FIG. 81 WIRE GALVANISING FRAME 

Oil lL Juug fn.lJII(I. 'f\\ () or ti ll' gt~h llHLsi Hg lmtJt:-., 
togo t.ltor witJ1 tl1oi •· u.eid l tLtli<H and fmmo::~, a ro .;howu 
Ill F ig. 7() thoit· corro'ltroudiug fut·Jtaces t~.ro ou t. 
o f viow ou tho Joflr \\ hilo F ig. lH s hO\\ s •~ gal 
VtUln;tug fr·ame. 

The \\ II'G is led over· t h e gwde pulley:; ::~ho\\ll , aU(] 
is wound into coi l ::~ on tho d oepJy.groovecl dt·um::~. 
These <lrums a.r·e s pl it in two a.ncl held together· by 
q uick-opentng ch.t.mp::., :so tlnt.L tho front half can be 
t't\'\ily un'lhipped and a compl"tcd cot! taken off ~' ith 
R. minimum of deltt\ and labour. Tlw dnt ll l'l m·c 

• 
p rovid<•d \\itlt c·lutc·hes fo r slopping tltPnt nlwn 
tho.; arc boing unl oa<lcd . 

lo i111pouml •~ rmn.tllllllll of tll J1ttllto11 culm· fcot, HI~). 
I :Jt() lllillion gallona or W&l('l'. A purnping Hlation is being 
inC'Ot'poratod with tho du.m to allow U. 2~ t·uaec~:~, o•· 
2300 gallon11 per· minute. to be pumped. ugu.imst .1. l!tatic: 
head. of 627ft., or· a total heud, including friction, of 860ft., 
to a l!lorago re ervoir above the power 1:1ta.tion. The pipe 
line will bo 15in. in diu.mot.er. ~'rom the re11ervoir tile 
water will flow by gravity to the cooling pond11. 

'l'ho station II:! Lemg uestgued. to UCCOJUHlOI.lat.e th ~ 
20,000 ki lowatt (23,500 kilovolt-arupore) turbme geno· 
rc.tor11, and, m additton, "Itt\!. a.ro ltnown o.s hou.:;e tw·bine:; 
to lltt.ur·e continuity of ~>11pply to t.Jto olo<·lTiC't•.' tntxilitwit•H. 
'I'IH• lin .. t tht·oo I urbinoH to ho in~o~lulled ~'ill bo llll\1111 

fat'turcd uml ~<upplted h.} <.:. A . .Par~:~on11 ancl <.:o., Lirnttcd, 

\ ' •ct.ona l'o.IIH l:!\'sl<H at, o.nd wtll he fiUocl "tlh c·hum l(t't\lc 
• 

Htoker~:~ of the latckt design . Tho lead i n~ot part it·ulan. of 
the boiiCir" r.re :- Bo1lor hMtmg surface, 9~52 square feet ; 
superheating surfacCI, 3760 bquare feet; economiser 
surface, 6500 squo.ro feet ; grate area, 288 l!quo.re feet ; 
normal cn.pa.city, 70,000 lb. per hour (tH·tual), to 11. 

prCissure of 250 lb. per Hquare in<·h and a. t otal temperature 
of 350 de$(. Cont. 

The ~:~t oltcr·f:l will be worked wrth fon·od 1.\'1 well a!< t;t r'l\IJ,!hl 
iJHlarc·ed dnl.ught.. Although tho output. iH put nt. 70,000 lh. 
(ud.unl) pN· hOllr, it is hcliev<'cl that. in twtnal wm·krug: 
nnd with \\' ith1mlt dull c·onl, Hnmetl11ng ltl<c l):i,OOO lh. 
to !):J,OOtllh. p('r hour will ht• oht Pin~>cl, l'nd tlmt tim 
1-(lll\l'l\llleed e!llcior\f'y nr 8() JH'I' c·ent at II ()I Jill' I full load 
will bo n•twhocl. 

'l'bo ush - ho.ndlin~ ph·.11l iK of (ll\rlic·lllt•r inten• .. L ,\ :-; 
the I'C"'Uit of CXj)OI'IOIIC'C Wtth tl10 \ 'crC('Ill!<illg: hh\111111, Ill 

purtic:ulnr, tho COOl(ll\llY hu,-. de•\ clop!'d 1\ \.CI'Y i111-(l'IIHI\IS 
d evice, c·onHitslin~ of'' tl\nJt in th(' 'lsh husCJIICll t in whwh 
~~ paddle wheel !!lowly revolves. Tho uHhN• two led 111to 
t hir; tank by a. chul.(', which i1:1 sl'ulecl 'lot tho l101tom, a11d 
1\'4 tho a~hoH are ~:~Lnclced in tho tank llwy 1\re slowly t~nd 
!'Ontinuously discharged. by the paddle" heel on to a r ubber 
conveyor bolt, which takes them to a bunker f rom wluc·h 
they are carr ied to the ash dump by endlcRH h a.ulagc. H 
m&y be r·emarked that this invention has boon t aken over 
by Met~Rrs. Babcock and Wilcox, who h nve installed it 
on the boilers supplying the power s t altot\ at the BriLish 
J<';mpiro ExhibiLion. 

Uurreut will be gener·ated u.t UOOO volt~:~ three-pha!>le, 
and stoppecl up to 132,000 volt11, the t mnsformor~:~ and 
HWitc·hgoar being placed in o.n outdoor swit ch house. A 
LranRmit~Rion line c·arryiog l wo eircuit11 will convey lhe 
l !l2,000-Yoh current t o Brc.kpnn power stotton, a. d'~tance 
of approximately ()5 mjle~:>, whoro it will be again tt·aru>
formod down to 40,000 and 20,000 voltfl, at which pro~;
sure it. will be distributed through the existing network of 
the Victoria Falls P ower Company. 

The P ower Uompany has negotiated a c·ontrtwt \\ 1lh 
the Al:il!ocittled Uollieries in the Witbnnlt dislr i<·l fot· t\ 

Hupply of coal at a price of hi. Od. per ton at pit'R mouth, 
for a poriod of twenty yeo.r11, and M r. Otl<•y. Pre~->idc11t of 
the South Af riC'dl\ lnlitt lllllOH or l~ngin('Cn~. believes tIt at 
the total COt>b; of J(OilOt&tton o.t the klu t1un will be• tho 
lowest of any ... t eam powor ~>ltdion m th~ world. Till' 
rnagnitudo of tl•o buHti\CRI:I ro~ultll\g ft·om tho clen•o.lld)-1 of 
t.h e mi11illg: indw;t•·y wtll ennhlo tho p16nl to bo run t~l thc 
hi~ho><t posstl.lle loud ftwtot·. \\hen tuned up. the oulp11 l 
ft·om tho throe machmes at lho \\'ithonlt "hilton \\111 h<' 
4U rmllion unitR 111 the yet~•·. t\tHl t he <'Ol\1 ('O il~->\ nnpt tun 
will be about 460,000 to 480,000 tonK per t\nnum. I n 
designing the Witblmk generating station thel't} "U'4 110 

~:~t.riving to obtain world's record re~mlt~ us rctta.rdK I hcrmnl • 
ellicimwy, and. tho rCt\'IOn i~:~ obviou~. ntun !'ot· l tli <·hc\lfll 
and plant , erected 6000 milos ft·om tho fMtory, ts d<'Hr. 
Tho retli!Oll tho company ht\.::1 IIOl· gOIIO itt rot• 1 h• l \ (' I'Y 

lt\te:;t iJIIfli'OVelllOI\lH, llliCh l\)-1 puf\·ori!:iCd fuol. t•ir 111'1\ll'I'H 
or ve1·y lllgh otea.m pro:;surel:l, i" HitUply thal1 hey" oul• I nul 
pay, evl•tt Leoring in mind the fad that tho ~>ll~twn wtll hu 
run at. a very high load ftt.l't.o t·. 

A sl.t. \II uull "lllt·h hu. .. Jtht been ('011\ploteu " ' tho 
Glasgo" HhoptS ot Duncan Xt o'' 1nL t~nd Co.. I or the 
. ft~mui<'l\ X\r$(U<r J·~Kit\1011, ht\H ·~ t'IIIHWity of HOU lOIIH of <·n11 o 
I\ du.y, Hll<l \\ill, il iK hoped., ht• Nl'C•tod Ill I 11\\C tO dottl \\ llh 
uoxt. )f•u.r··., crop. 
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The Sennar Dam and the 
Irrigation Scheme. 

Gezira 

I~ om i~sue of ) fay 2:3nl, 1!)19, we gave an illus
t ratNl de:sc•t ipt ion of the ~cnnar Da m , which it was 
pt·t>posC'd to build o n tho Blue ~ile and which had 
l><'<'n dC'signed by Sir )fmdoch ·Macdonald.)(. In!"t 
( '.E. , K.('.M .<:.. "h<'n h<' was ~tclvi . cr to tho Public· 
\\'orkR 1\Jinistry o f the Eg~1>tian C:ovcrmnent . 
Tho }H il p o:-.o of t.)w dall\ wns to ]WOvido wat.er fc>l' 
tho itTigat.io n or the Uc'Zil'l\ Pl ai n, whi<·h lil.'s sout.ll 
of Khart oum on tho t.o ngu<' of land formed h v t.lw 
c·onAu<'•H·o of tho Hluo ancl \\'l•it<' Nii<'R. \\'e <'X· 
pla.ined t.htt(. clc, finil ('. plans fo t· t.ho inigt.\ t.io n s(')H' mC' 
hncl hn(ln put. fo t·ward as lo ng ngo a s t.he yoat· 1!) I :l. 
atHl had h nn11 rofol'l'od b y t.ho Suclan ( lovcwnmont 
to t.ho l?uhlic· \\'Mks 1\ l ini~ t·•'Y at. Cairo for ronsidera-

• 
t.ion and ncl v ic·o. Tho plans inc·luclf>d the conRtru<·· 
t.ion o f : ( I ) A dam A.t. lakwar, some five miJes 
south o[ SC'nnt\t' n ncl J 70 milos from IGw.rtoum, fo t· 
which s<'vera l altornative p r-ojec· ts had been pre
pnrf'd: ancl (2) a canal o f 99 kiloms. in length , with 
numt\ro us htan<'hes, taking off from above the dam 
for the irrigation o f 300,000 feddans * in the Gezira 
Plain. At the date m enti oned borings had bee n 
<·an ·ied out on t.he p ropo:-;ed ~ite of the dam, a nd tho 
cent re line of the canal hM been finally located on the 

• 
ground and levelled. 

In July, 19 13, .'ir :i\lurdoch :Macdonald , a cting on 
instruC'tions from tho late Lord Kitchener, then 
B r·iti$h Agent at Cairo, invited • ir \\'illiam Gar tin, 
:\lr. l cClme and. ir Al'thur \Yohb to m eet him in con 
s ultat.ion in Lo ndon for the p111 poso of examining tho 
p!ans. Early in tho next yet'll' the propo ed sito 
was examined by thi~ commiH~ion of engineerR and , 
nftE'Ir ('aroful Rt.ud y, t-he <lcfinit.c ('OnC'lu. ion was come 

• 
t.o t.hat t.he dC'ep dtannol whic·h Jay towaL'd s the 
E~aster'n Bank of t.he rivflr ancl whic·h , it waR r ealiRecl. 
would pt·csont. t.ho most. sflrious diffi('ulty in ('On· 
s t.J-uc·t.ing t.ho darn, c·oulcl bo IR id dry if due and 
s ufTic·if'nt p t'<'l)arat.ion wet·o prt>viously made. On 
t.he h nsis of t.his ancl o thN· c·o nc·htsions arrived at .. 
plans and PsLinutt Ps w<'r<' ~oL out., a ncl tho sc·hflm" 
was a dopt.E>d. • 

Then came tho CreaL \Var, nnd the works " 'et·o 
almost e>ntit E'lly s usp<'ncled , tho only par t of the s('heme 
proc·eeded with being t\ ~-mall amount of excavation 
of the main ranal. thCI t1.ver·age d epth o f digging 
being 6 m., ot· ncul'ly 20ft. This work was carried 
o ut entir-ely by hand labow·, for it was not till some 

• • 
time after' the c•onclusion of thE> war that mtc-11anical 
cxcavatot·s could be obtained . 

The wnr p ct·iocl was not c>ntit ely lo t time, h o·w
<'Ver . for durmg the th.t·ee y<'at il of forced suspensio n 
of c·onst.ruc·t ional op<'rat.ions. the qu<'st.ionR o£ clis
,·ha.r~<>s. lt-v<''s. s1uic·e wa tC' t·way~ . mater·ials and 

~ 

"'r , • ..... 
# .r ..II ,.,. • • 

" -•'· A • , ,, 
~ • • - ,. 

1' JI E ENG IN E E R 

Tho dam "hon it is c·omplf'tecl, which, iL is h oped, 
"ill bo in timo for noxt year'~; crop, will be a m ost 
imposing struC'tm·e. It will have a t otal length 
of :1·02!) kiloms., or, say, 9925ft. , and a height ft om 
thC:'I lo\\est. point. in the foundations to the t op o f 
the pnrap<> t of :J9. 60 111. , or, say. I :30ft. The tn'ljo t· 
pat t of t lw lc-ngt h o f t h<' dAm i:-. c·ornpo!"ecl of r ubl)c• 

level in tho reservoir neeessary to command tho canal 
system is + 417 . 20m. Seven of the 14 sluices al'e 
to b e u~ed in the fin; t instance, the remaining sc>v<'n 
ope nings, which are blocked with concrete parta 
tions, being held in t'E'Sflrve for future developments. 
Eas tward of the regulator there is a length of 4:J9 m. 
of solid cl>\tn. Then com<'il a ~pillwa~· clam 150m. 

FIG. 2 PROGRESS OF DEEP CHANNEL APRIL 15, 1924 

masonry set in " rcd cement" mortar, refe1Ted to 
later , with m o,.tll<' fucing Ret. in Portland cement on 
thE> up tHHl do" ns t.t·eam side~ . the s luice opening::; 
being lin<"d with dt'l.'ssed ashlnr. At the ends of the 
H\asonry portion the dam is c·ontinued o n ea ch s ido 
by an earth (lll\hankmont hav ing a heavy concrete 
facing wall on t hC' upst.rcam siclo. the width of which 

-• • 
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long and containing 20 large pillways, ea<'h 5. 0 m. 
wide and 2.0 m. high to the Rpringers with C'ills nt. 

1-- 417 .20 m. Next there is to be what is tet·rnecl 
t.h e "sluice dam," which is to b e no less than 606 m .• 
or 198 ft. long, and is to be pier ced with two sets 
of openings arranged one r ow below the othE>r. 
The lower row will consis t of 80 openings for s luiro 
gates, 2. 0 m. wide and 8. 40 m. high to the springets, 
and havi ng their cill levels at + 404.20 m., s it.uated 
at the assumed lowest river level , or 18.40 m. below 
the top of the parapet of the dam. The upper r ow 
of op enings will comprise 72 small spillways, each 
3. 0 m. wide ancl 2. 0 m. high to the springers , tho 
cill level of which will be + 417.20 m. We may 
mention in passing that the highest recorded flood . 
level in the river prior to the construction of the dam 
was+ 414 . 76 m. in 1917, and the estimated highest 
ftoodlevel was+ 415 .70 in 1878. B eyond the "slui ce 
dam " there is to be another spillway dam, which 
is 150m. long and is a. r eplica of that already de· 
scribed. N 6'-"t comes a length of 137m. o f solid 
dam, and finally the eastern earth embankment., 
which is :~5 m. long. The length of the we tern 
earth embankment is 583 m. Along the whole 
length of the dam there is to be a roadway standin~ 
at. + 421 .80 m., which varies in width according t o 
the seC'tions of the work. This road~·ay "ill also 
ac·commoclate a line of 3ft. 6in. gauge railway to be 
used by the Sudan Government Railways , which will 
be ext ('lncl~d to Kassa! a a t a. later date. The maximum 
reservoir Jove) is arranged to come at + 420 . 70 m. 
or l . 10 m. b elow the roadway and 1. 90 m. hoi ow t.he 
top of the parapet. 

The accompanying diagram shows by different 
hatch liningR (a.) the wot•k done b etween Apt·il. 1921 , 
and D ecember l At, 1922, when Messrs. S. PearAon 
and Ron took over t.h e '\\'Orks; (b) the work done 
between D ecember 1st, 1922, and July, 1923 ; nnrl 
(c) the work clone between October, 1923, and t.ho 
bEiginning of July of this year. It may b e explainE>cl 
that flood ing in the Blue Nile commences in ~lay. 
reaches its cl imax about the end of August or beginning 
of 'eptember, and d oes not fall Rufficiently for any 
work to be done until about the midc-Ue of Or tohE'r. 
Tt is only po. Rible, therefore, for operations to he in 
pt'Of!l'ess o n the dam during ~ome nine months of 
the yf'nr. 

FIG. 1 LOOKING WESTWARD DEEP CHANNEL IN LEFT FOREGROUND MARCH 25, 1924 

The • 'udan Construction Company began work on 
the western end o( the dam, and completed t.lte low~r 
hatchE>d portion. The company also built a vi llagl' 
for the\\ orkmen and staff, erected a complete c 'ment 
factory, dng a. number of canals, opened quarric>R, 
laid railway:;;, <·nt sleeperR and firewood, built barg<'s, 
and carried out a great deal of other preliminat·y 
work. F or financial reasons into which it. iR n ot 
necessary Lo enter here, the ar rangemen t with t.hiH 
company was concluded in 1922, and in October of 
t.hfl t. Yf'fll' anot.her <>ont.rart waR entered into with S. 

• 

nmny otlt<'t' c•ngin<'('l'i n~ prohl<'m.'i wore t.hot•oughly 
gone int.o. 

As a mat.tPt' or f1t<·t., ac·t.unl c·onstruc·t.ion work on 
t.he dam itself was not hC'~un unt.il Apl'il , 1921, the 
c·mtt.fa<·t. lw.vi tt~ hoon ont.t·usiPcl in 1919 t.o t.ho Sudan 
('onst.rurt.ion ('ompany :\ ! <>sst'~'· Alt'ssandrini nnd 
P cwry on a. T)<'t'C'en~tgo hns is.:__ __ 

• I f<' rltl1t11 I I) I nc·r• ~. 

vat·i<'s nc·c·orcling t.o 1 he dc>pth of the fo undat.ioru'l. 
A~ at )WPRent. const.r·uc·t ed, t.hert> is a canal head 
r(lgulatM. nen•· tho Wf'st encl of t.h e dam. whic·h is 
d~.•sign<'cl to sot v~ one million fNicllins o£ lancl. It. 
cont.n.ins 14 s luiC'<'s earh :LO m. wide and 5.0 m. 
hi{Zh t.o t.ho H]Wingors, the cill lov<>l being 4ll . 2n m. 
t~bovo m<'fln sPit l<'vol ftt Aloxanclr-ia, whirh is t.ho 
clut um Lo "hid1 nil lovols aro t·efonecl . The wnt.or 

• 
Pnfl t•son n ncl :-;on ( Cont.racting D epartment), Limited, 

• 
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t o complete the work on a fLxed rato baflis, the order 
being obtained after competition with other British 
firmR. At the same time Messrs. Coode, Fit.zmaurice, 
Wilson and Mitchell , of Westminster, wore appointed 
consulting engineers to the undertaking. Sir Maurice 
Fitzmaurice, it will be remembered, was in charge 
as Resident Engineer d11ring the conRtruction of the 
original Aswan Dam. 

During the season 1922-1923 a considerable amount 
of progress was made on the western p orti on of the 
dam, a.s will be realised from the upper hatching at 
that end, and a short length of foundations was aiFtO 
completed on the east bank. Tho dam wag completed 
to tho full height for a length of some 1700.0 m., and 
partially completed for· a further 330.0 m ., leaving nn 
opening 130.0 m. in width, through which the J•ivor· 
was diver ted during tho emming working seaHon, so 
that when tho 1923 flood came down thiH openi ng and 
the or iginal r iver bed at the eastern end of tho s truc
ture were available for t.he discharge of tho flood 
waters. 

Work on the construction of tho eastern portion 
of the dam was b egun when the r iver began to fall 
in the middle of October of last year, and t he season 's 
operations, which were b rought to a most satisfactory 
termination on J uJy 5th last, and which are sh own 
separately hatched in theclr·awing, are r egarded as being 
t he m ost important of tho wholo, since tho deep eastern 
channel, which, as above stated, was looked upon as 
b eing the crux of the problem, was successfully nego
t iated. F or the following description of the enor
mous amount of work which has beon done in a 
surprisingly short time, we are indebted partly to 
Mr. 0. L. Prowde, M. Inst. C.E., who has beonresident 
engineer during the whole cow·se of it, and who is now 
on leave in this country, and partly to the consulting 
engineert:l, who have been good enough to prepare the 
accompanying progress diagram a nd to give much 
additional help and information. 

The first thing to be done was to construct tem
porary earthen dams or " sudds," both upstream and 
downstream of the site, so that the latter might be 
freed from water. The cores of these damR were formed 
b y driving lines of steel sheet piling between the east 
bank a.nd what, at low water, was an island in the 
r iver . The piling for both upstt·eam and downstream 
dams was clr·iven from both ends, and as the work 
progressed, bags of earth were thrown against both 
sides of the lines of piling and spoil dredged from the 
r iver bed was pumped against them b y two suction 
dredgers, one of ~hem an 18in. a nd the other a 24in., 
both built by Lobnitz, of Renfrow. The upstream, 
or southern , sudd was closed first. When the piling 
had been advanced so that the gap between the ends 
was only some 40 m. (say, 131ft. wide), a steel barge 
was arranged to span the gap. TruckR of granite 
rubble were then run on to the top of tho barge, and 
the stone dumped into the river upstream of the barge 
unti l t.he whole flow of tho river· was diverted into tho 
western channel through the opening in the masonry 
previously referrecl to. Tho closing was offoctecl on 
D ecember 17th of laf!t year, and Fig. J. in our flupple
ment of to -day shows the s tate of affair·s two d.ayH 
later. In the foreground of the engraving the whole 
discharge of the river, which was at that time 650 
cubic metres por second, or, say, 10,454,400,000 
gallons per day, will be observed passing in the western 
channel. Var·ious other things will be seen in this 
view. For instance, ther·o is the partly constnwted 
gantr y, which, later, was used in the building of the 
dam. Then there is one of the suction dredgers
actually, it was tho 18in. one engaged in pumping 
si lt and sand from the b ed of the river, thus, in one 
operation, excavating for the dam a.nd forming the 
sudd by pumping material to it through a floating 
pipe line. Then there is a pile driver at work on the 
right of the picture driving sheet piles in front of the 
stone, which had been thrown from the lighter to fill 
in the gap in the Rudd. Then there a.re other pile 
drivers a.t work, driving tho piles to form the northern, 
or downstream, s udd, which, at the date of the photo
graph from which our engraving was made, was not 
completed. 

The remaining engravings in our Supplement are 
all reproduced from photographs takon looking east
wards from the western side of the deep channel. 
They wiU repay close study, as showing the surpris
ingly rapid progress in construction which was 
achieved. Thus, view No. II. was taken on March 
3rd last-eleven weeks and five days after the da.to 
of view No. I. In the intervening period, the northern 
sudd had to be completed, the whole site dewatered
the sudds being subject to a maximum head of about 
23 m. (say. 75ft. 6in.)- much excavation carried out, 
anq not a. little of the rubble masonry and ashlar of 
the dam got into place. The p ool of water seen in 
the middJe distance is the deepest part of the deep 
channel of which mention has several times been made, 
and in the background ca.n bo seen the ea~;tern por
tion of the da.m. 

View No. III. in the Supplement, which was taken 
a little nearer the eastern bank of the river than was 
view No. II .• shows the progress made in three weeks, 
for the photograph was exposed on April 1st last. 
The deep channel is seen in the immediate fore
gr·ound, a.nd it will be observed that it is nearly un
watered. Whjle the wator was being lowered by 
mc>aDR of two 12in. pumps, the loose mater·ial at tho 
IH1ttom waa partly r emoved by m oanli of grabs and 
ptw~Jy hy hancl . Mll(•)l of t llo roek hol.tom on whi(·lt 
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the foundations of the dam were built had been un
covered , and its character can be appreciated. A 
careful comparison b etween views Nos. II. a nd III. 
shows the progress made in the twenty-one days in 
various directions. The progress made during the 
following fortnight--between April 1st and April 
16th, t o be exact--is even more marked, and is, in 
fact, really astonishing. The view No. IV. was 
taken looking r ight across what was once the deep 
channel. The two pipes indicate whore it came, but 
much of it ho.s now beon fill ed up practically solid, 
a.nd other por tions of work have gone forward many 
steps. View No. V. was taken on May 6th, or twenty 
days a ftor viow No. l V. Still further prog!'ess is 
vis ible, though it wil l be seon that the deop channel 
- the dark portion in the left bottom comer- was 
even then not quito filled in. The downAtream slope 
of the dam with its mosaic facing will hfl obHorvod on 
the left-hand side in the background. 

The luat view of tho Herios-No. Vl.- which haR 
been reproduced from a. photogl'aph tal<on on .J nly l Rt, 
shows this downstream face taken up to tho hoight 
at which it is to be left until the river begins to fall 
again and the final phase of the work is entered upon. 
'11<e level r eached is + 410. 23m., and it is s uch that 
for tho remainder o£ the work along this length it will 
not be necessary to construct sudds. There was only 
just time to get in all the masonry required, and that 
the work was actually completed within tho poriod 
available reflects very considerable credit on everyone 
concerned. I t must have entailed a.n enOI'mous 
amount of thought, preparation and organisation. 
The length of the dam in the deep-water channel is 
400 m. and the amount of masonry put in during the 
past season was 100,000 cubic metres . I n addition, 
a large amount of masonry \Va.s built on the east bank 
while the sud dB were b eing con-,tructed. Three hundred 
a.nd fifty Egyptian masons were employed. They 
worked in two shifts of 8t hours each. The first shi ft 
started a.t 5.30 a.m., while the second went on until 
12.30 a..m. About 1000 cubic metres of masonry was 
built in daily. 'fhe unskilled labour consisted of 
about half and half local Sudanese and Egyptians 
from Upper Egypt. The latter are onga.god on six 
months' contracts and a.re brought up t o the dam, 
a distance of some 1500 miles, by rail and r iver 
steamer. Some of the engravings give an idea. of tho 
large numbers employed. Altogether on the whole 
of the works, including the canals, which will be 
referred to later, a. force of about 20,000 m en were 
employed throughout last season. 

The bulk of the dam is, as has been explained 
above, built of rubble masonry in mortar. The 
mortar is composed of a mixture of what is ter·med 
" red cement" and sand in the proportions of 1 of 
cement to 4 of sand. The "red cement " iR pr·o
paroct locally. It consists of a. mixtur·o of 70 per 
cent. ot·<liruwy P ortland cement, which JS manu
factured on tho ~ito, a.nd :30 pew conf.. bu r·nt 
<:lay. The mixture is acttrally br·ought about in 
tho tubo mills in which the com<'nt e li nkor' is 
gronnd. Whon the estimates for the dam were firflt 
got out it was aR!Wme<l that the rement would lw 
impor·tod, but the pr·ice of the commodi t.y s ubse
quently rose so cons iderably that it was found that it 
would be cheaper in the end to install cement-making 
machinery and to make the cement on the spot, even 
in face of the fact that when the dam is finished the 
plant will probably ha.vo to b e scrapped because 
there will bo a.n insufficient local demand for cement. 
The mixture of cement and burnt clay is said to produce 
mortar of excellent quality, the burnt clay taking 
up any free lime left in the cement a.nd acting much 
in tho same way as does trass when used in a 
s imilar manner. For the ashlar masonry a.nd mosaic 
facing plain P ortland cement mortar is used. 
There was plenty of raw material for making the 
ashlar facing, the rubble bodywork, the cement and 
the burnt clay within economic distance of the site. 
About 1200 tons of cement ate made por week. I t is 
of interest to note that, when completed, the da.m 
will contain no less than 425,000 cubic metre3 of 
masonry. 

The series of engravings which are given herewith 
a.nd on page 352 is equall y interesting as that in the 
Supplement, as it embraces views taken looking 
westward from very nearly a similar position on 
tho east to that from which the views were 
taken looking eastward. In Fig. 1, which 
is datod March 25th last, excavation and masonry 
work is seen in progress and Q. view obtained of the 
end of the western portion of the dam completed 
last season. Fig. 2, taken nearly from the sam e 
point, shows the progress made by April 15th- three 
weeks later. Figs. 3 and 4 wer·o taken on May 20th 
a.nd June 3rd respectively, while Fig. 5 was takon on 
June lOth. It will be soon that even at that date thero 
was still a. good bit of masonry to put iP to bring it 
up to the predetermined level, but it was actually 
got in to time. 

It is to b o understood that the wator during the 
flood period will not only Bow over tho temporary 
s udds, but over the top of the partially completed 
masonry as well. The sudds will, o£ cow·se, bo 
demolished by the flow of water. but unless some un
foreseen and most unlil<ely catastrophe intervonos 
the ma.sonrv will stand. 'J'hon when tho river hnH • 
fallon Ru1fteiently. probably by the end of Octohor· 
next, wor·k will be re -started nn<l tho wholo s upN· · 
t~ Lr'tl<'turo complotorl ttnd l,ho HI uirol:l got, in Lo 
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p osition before tho next flood stops work. in the. 
beginning of July next year. Small s udds wtll ha.v() 
to be constructed upstream and downstream of the 
130m. opening left in the western ch~nnel f~n· the 
diversion of the river in order that th1s portwn of 
the work can be completed, the river being re
diverted and passed through the sluice openings in 
the eastern channel. 

During tho progress of the dam the wor~ of forming 
the irrigation canals has continue~. . In Its ~a.y the 
irrigation undertaking is as big a~, 1~, mdeod, 1t 18 not 
bigger, titan that of the dam. I t Hi s?u~ht, ~rst of 
all, to ir-rigate :300,000 fedd8.ns, though rt rs ostrmated 
Lhat s uflic ionL water can be obtained from the Blue. 
Ni le by flow and another storage da.m to irrigato 
ovont.uo.lly no less than 3,000,000 feddanR. Tho main 
regulator in the dam at p r-esont provided has been 
designee! to pass suJlicien t watet' to irri_gate. 1 ,000,~00 
feddans . The excavation of the canals l S borng carrred 
out in the large channel. b y Bucyr·us and R us to n 
cl ragline ex:cavatots, and in the s mall or' br·anches hy 
hand labour. There are to be in all some 99 kilom"'. 
of main canal and 900 kilomH. of br·a.nch canals. Tho 
total volume of soi l which will have to bo r em oved 
is as much as 15,000,000 cubic metres. 

The soil is of what is known as the " black. cotton " 
variety, a.nd it has been proved to be admirably 
suited to growing cotton, it being estimated that with 
careful cultivation it will produce a.s much as 350 lb . 
per feddAn. It is proposed that the water shall be 
di stributed and the cotton disposed of in the following 
m11nncr :- The Government will maintain the main 
canals in good condition a.nd will keep them charged 
to a specified level with water. The distribution 
wi ll be in the hands of a. b ody known as the Sudan 
Plantations Syndicate, which will cut field irr igation 
ditches, s uperintend the growth of the cotton_, a.nd do 
all that is necessar y to the material before it is m arketed. 
including ginning and baling, a.nd will finally sell it. 
Of the proceeds, the Government for its part will 
receive 35 p er cent. of the total proceeds ; the culti · 
vator will receive 40 per cent. and the Syndicate will 
ta.k.e the remainder, i.e., 25 p er cent. It is p roposed 
that of the 300,000 feddaru> to be irrigated at first 
100,000 shall be placed under cotton, 100,000 devoted 
to a green crop, such as the . lubia, a. bean 
which is used for food for cattle, while t he third 
100,000 would b e allowed to lie fallow. The crops 
would be sown in a three-year rotation , so that only 
in every third year would cotton be grown on the 
same soil. 

In conclus ion, we may sa.y that the director in 
charge of the work on behalf of Messrs . PearsoM is 
Mr. F. T. Hopkiru>on, M. Inst. C.E., a.nd that their· 
agent on the site is Mr . J. W. Gibson. The s upply 
anrl er·e('tion o£ the steelwork for the s luice gates, a.ncl 
the operating machines in connection witlt them , i ~-: 
being carr·ied out by Ransomes and RapieT'. L imit<>d, 
o£ l pswic·h, acting a.s sub -cont r·actot·o to Me. ~tK. 
P ea.rsoru<. Mr. Ru~F~ell is chief engineer· n.t the sit •~ 
on b hn.l f of the Ipswich firm. 

SPANISH RAILWAYS. 

A SOLUTION of 'pain's railway difficulties seems likely. 
it is thought, to result from the Railwa.y Council's national i
sation scheme. Less opposition to the project of com
pulsory co-partnership is now being manifested, t he State's 
good failih in offering to provide fresh capital and to carry 
out much-needed improvements being recognised. On 
the other hand, the sacrifice imposed upon foreign-owned 
companies is considerable, entailing practical loss of 
individual action and of independence of management. 
October 12th is the latest day upon which entrance to the 
new r~ime is possible, and it is t hought that by that date 
the whole of the foreign companies, mainly French, will 
have signified their adhesion. Notification to thi_s effert 
has already been received from British and Belgian com
panies, while Gel"J''l&.n support has all along boon assured. 
As a. result of the new arrangements, a. large amount of new 
construction will be begun. The State stands pledged to 
Hnd the funds necessary to complete at once six new lines 
a.nd to commence work upon three others. The rmm or 
1530 million pesetas has been a.lloca.ted to exi.Rtif\ll: com
panies for improvements, whlle within the next twenty 
years 12,853 kiloms. of new line, to cost 4868 million 
pe~:~etas, have been arranged for. 

Hitherto railway conatruction in Spain hM been very 
slow. Within the six-year period 1918- 1923 less than 
250 miles of new track were opened for service. During 
the past year 32 miles only were built and oponed, con
sisting of one narrow-gauge line of 25 miles and one ele<'tric 
line of 7 miles, the total mileage of the national system 
now standing at 9965 miles. 

The tina.ncia.l position of the varioUA railways haR 
slightly improved within the last twelve months, the total 
revenue having reached 98,953,084 gold dollars. These 
figures represent an in<'rea.se in the income £or t.he finant"ial 
year of 4,769,964 gold doll~rs on about 70 per cent. of tlw 
total mileage. 

Tu F. Stn.tion.ery Offtce has recently pnhlishod the Minist.ry 
of 'l'ro.nsport's railway sta.tistics for .} une. They show 
that the number of paRRenger journeys thA.t month wa.~ 
greater than that of .Jnne, Hl2:1, hy 3. 5 p~>r cent. This 
improvement wa'l, however, entirely due to t.he fact 1·hat 
six and-a half milliona more passengers were carried at 
reduN~d fare pa.sseni!'Orfl at or·dinary CareR bE'Iing nei\T'Iy 
thrE"o million leRR in numbl'lr. The receipts were 16 . H pPr 
t"ent. more, nnd it is gratifyin~ to noti('e t,hQt t.he in<' real'le 
WBK ('f~•·•·iNI IYi lh only 2. 1'i por· cont . more pnl'IMngor t .• 'l\it1 
mileA . 

• 

• 
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Railway Matters. Notes and Memoranda. 

THE Soviet Government a.uthorities have approved t he 
programme for tho construction of l 61 new locomotives 
in R ussio. during t.he coming fiscal year . 

I T has been decided to burn, a t sea, a number of the 
wooden -ships built in America during t he war . A salvage 
company has purchased 218 of them for 262,000 dollars 
- they originally cost 235,000,000 dollars-and is going 
to break up such of t hem as can be hauled up out of t he 
water. To get rid of t he r emainder they are to be burnt. 

A TRAIN now runs in each direction non-stop between 
• t,, Panct·as and Notting~am, 123! miles in 135 minutes, 
or an average of 54 .89 mtles per hour. 

THE Ministry of Transport inquiry into the collision 
of t.he J 3th inst. at Metropolitan J tmction, London 
Bridge, was held bv Lieut.-Colonel l\Iotmt on Mondav . ~ 

last. 'fha driver of the light engine conce..ned admitted 
t hnt. he mist•£>o.cl o. " rloR.r " signal for anot.her trnin a;: 
nppl icnble to him. 

Tru: Minister of R ailways in the , outh Australian 
Government has proposed t.hat t he railways in the Adelaide 
area shall be converted to eleC"tr ical operation. The 
<:overnroent has had t.he question under t·eview fot· some 
time, but a decision hn.c; been delayed becnuse of t.he 
financial out lay entailed. 

THERE wa.<~ a buffer stop collision on t he London, 
Midland and Scottish on Friday mominrr last at London
road st.ation, 1\'[anclaester. Not only ""ere the buffer 
stops destroyed but the stationmastet·'s office and a. 
lavo.t.ory wors knocked clown. A passenger a nd one of 
the company's servants were injured. 

. THE Swedish Railway Board is requesting an a.ppropria
taon of Kr. 16,380,000 for t.he tate R ailways in the next 
Budget. 0£ this sum, Kr. 10,630,000 is designed for 
the improvement of the lines and buildings already existing, 
and Kr. 5,750,000 for the construction of new railways, as 
follows :- For further constructional work on the incom
pleted Jokkmokk-Stensele section, Kr. 2,500,000 ; for 
the jun<'tion lines Forsmo-Hoting, Kr. 750,000; Haellnaes
Stensele, I<r. 1,500,000; and Joern- Gubblijaure. K r. 
1.000,000. 

A CORRESPONDE:t-."T has sent us a. handbill for a day 
exl"!ursion from his district, which shows that we were in 
error in saying in this column on the 22nd ult. that no 
pa<>sengers were conveyed at ler;s t han a single fare for 
the double journey. The rates quoted suggest that t hey 
are nearer two-thirds of the single fare. 'Whilst thus we 
have made a mistake there r emains the important fact 
t.hat excursionists no longer are conveyed to London 
an d back and for other journeys of from 100 to 150 miles 
for 4s. or 5s. which was the pre-war excursion fare. 

TirE Bureau of Locomotive I nspection of t.he United 
t.11,tes Interstl\te Commerce Commission has recenUv 

published some s ignificant figures. Of 5460 locomoth•es 
inspected during July, 2553, or 46 .8 per cent., were 
found defective, and 282 were ordered out of t>ervice. 
During the first six months of 1924, of 34, 174locom otives 
inspected, 17,482, or 51 per cent., we1e fotmd defective. 
and 2842 were ordered out of se:-vice . Of %,04; freight 
cars inspected by the Bureau of Safflt.y during July, 
3692, or 3. 9 per ceot. were found defectivo:>, and of 
2162 passenger cars. 25 were found defective. During 
t he month 40 ca.c:es, im olving 12~ violAtions of the safety 
a.ppli'lnce acts, were t.ransmittert to various Uniteci , t ates 
o.tto..nflys for prosecut i'>n. 

M ucH s u<•cess, we learn. has attended the rtmning of 
motor-rail ct\I'S on. country railway lines in Au~LI'alia. 
nnd the New Zealand Govemroent railways now propose 
to int rodu<'e them on 1 heir lines to meet the competit,ion 
from road motor cars. Mr. S. H . J enkinson. of the N ew 
Zealand railways, is at present on a visit to Aust.ralia. 
in order to ascertain the results of the running of the 
motor-rail cars, and he has, we understand, been. favour
ably impressed by a rail ca t· while runni11g on the Bairns
dale- Orbost line in Vict oria. Mr. Jenkinson has ex
pressed preference for t he s ing le-ended type of car
which runs in one direction only, and which has, con
sequent ly, to be put on a turntable when it reaches a. 
terminus. The motor-rail cars in Australia appear to 
be giving entire satisfaction, for official reports would 
serve to show that where the volume of traffic is small 
they can be operated at a profit, whereas the steam trains 
which they have replaced were involving the ra ilways 
in a loss. 

ONE reads occasionally, in connection with Canadion 
Railways, of the Crow 's Nest P ass agreement. It is, for 
instance, under discussion at the present time, and it 
may, therefore, be of interest to relate its h istory. I n 
1897 the Canadian Pacific Company o.cquired a State 
subsidy, and in return for it ag reed never to raise above a 
certain level its eastbound rates for g rain nor it-s west
bound rates for commodities useful to the farmer. The 
Canadian National system had no such agreement, but 
competition compelled it to adopt t.he same rates. Since 
J 897, however, the Canadian P acific has added thousands 
of miles to its system, and to t hem the agreement does not 
apply, and the rates are, t herefore, tmcontrolled. As a 
consequence t he trader using the old roads has 9 cheaper 
rate than a man using the later lines, and the Government 
is being urged to have this differen ce adjusted. T he 
companies maintain. apparently with justice, that the 
Grow's Nest P ass rates are quite inadequate in view of 
t he exist.ing prices of labour and mater ial. 

SlNCF: we mentioned , a week ago, t he rejection by t he 
Legishtive Assembly of the Indian Government's pro
po!<a.ls as to s'lpa.rating t he railway budge~ from t.he general 
budget, Reuter has cabled that on Sa.turdc1y the Assembly 
nccept~d a compromise, proposed hy Sir Charles I nnefl, 
regaroing the separation of u ilway and gt\neral finances. 
The compromise stated that. the Assembly adheres to t.he 
resolution provirled that the East I ndian, t he Great I ndian 
P eninsular, and other State Railways remain 1mder Sta~ 

· management, and the Assembly he.s facilities for con
sidering any proposal for the tra nsfer o f any railway 
com pany management. and if any contrac~ for the same 
is concluded agl.inst the Assembly's advice, t he Assembly 
can terminate the a rranp;ement s. In this r esolution the 
Government also agrees to the railway services being 
rapidly I ndianised, to Indians heing appointed in due 
c>ourse to t he ra ilway board, a.ncl to stores being p urchased 
t h rough the Purchase Dep'\rt.ment of the GoYernment. 
Sir Charles Innes M id t hM t·his latt~r que:;t.ion would he 
iJTlJnt"Qi~t.ely take n up. 

IN the construction of the Appleton Dock at Melbourne 
3,000,000 cubic yards of soil will have to be excavat ed. 
The earth will be taken out to a depth of 14ft., and a 
retain ing wall 12ft. in t hickness will be left between the 
eut and the rive•·· When a uniform depth of 14ft. has been 
att.a.ined over the area i·equit·ed , the end of t.he new dock 
will be opened, and it will be fl ooded. The H a t·bour Trust 
will t.hen 1mdertake the work of dredging away the re
taining bank of eart·h; and, fina lly, the whole dock will be 
ched~ed to a dept.h o f 32ft. 

A J'APF:R by Axel H ultg•·en, chief metallurg ist of a 
company in Gothenburg, Sweden, was cont•·ibuted to the 
Ame1·ican Society for Testi11g Materials, entitled " The 
Carry ing Capa.cit.y o f B all B earings made of tain.less 
Steel. " A com pa.rison was made of ba lls made of low 
<"hromium steels o f American, Brit.ish and Swedish pro
duction. The hope of the investigation was a solution of 
the problem of rust-r esisting ball bearings. The results 
are announced a.s far from promising, the carrying capacity 
of the stainless steel bearing being only 10 to 20 per cent .. 
of that of ordinary ball bearings. 

T HE proposals for the enlargement o f the Rume 
reser voir, on the Murray River, Aust ralia, involve an 
increase of the concret e core of the dam from 84ft.-the 
original dimensions-to 115ft., and the raising of the wn.Jl 
from 95ft. t.o 125ft. Jn the meantime, work has heen nro
ceeding on tho fo\mdations according to the dimensions 
set out in t he former sper.iJications, and construction has 
now reached such a s tage t ha.t a. decision regarding the 
proposal to provide for a possible increase in capacity must 
be reached with as little d&lay as possible. The scheme 
would m ake the Hume reservoir the lnrgest artificial lake 
in the world . It would cover m any square miles of country, 
and many valuable properties would he submergerl. 
There is not, however, any likelihood of the scheme being 
cs.rr ied out. in its entirety for many years. 

IN a paper read before the Society o f Engineers, Mr. 
T. G. Hunter said that the average annual export of 
plumbago from Ceylon for the years 1909 to l 9 19 was 24,404 
tons, t.he export value for all grades being £23 per ton a.t 
Colombo, the port of shipment. A maximum of 668,216 
cwt. was exported in 1916, and during the years 1916 and 
1917 as much as £ 100 per ton was realised for some of the 
best grades of lumps. The latest returns sh owed that 
213,383 cwt. were exported during 1923. The industry 
has been subjected to periodic depressions and infiations, 
the most prosperous periods coinciding with war times. 
The present is probably the worst depression it has ever 
had to experience . Tl1e more important mines are now 
equipped with steam hoisting and pumping plants, and 
have adopted improved methods of mining. 

I N connection with the Ara.puni hydro-elect ric schem e 
in N ew Zealand, referred to in THE ENGINEER of July 
18th. we lea...n from the Indu8trial Au-$lralian that the first 
work to be undertaken will be the construction of a diver
s ion ttumel, 25ft. int~rnal diameter, which is int~nded t o 
1·ake t he entire flow of the W a.ikato River. 'imulta.neously. 
Lhe excnva.tion of the power-house s ite. of the head-race 
channel c\ncl also Of the dam foundations above \Vater 
level can he proceeded with. B e fore the actual construc
tion of the concr~t.e da.m can he begun, the quarry site, 
1 2 miles upstream of the dam site, is to be opened, and 
it is intended to provide a. r opeway between the two points, 
capable of delivering stone at the rate of 50 tons a.n hour. 
I t is expected t hat it will be quite twelve months before 
this a rrangement is complete, after which the concrete 
in t he main dam w ill he placed at t he rate of about 300 
cubic yards a. day. 

COMMENTING on the American flight round the world, 
Nature says that in drawing technical conclusions from 
the flight, no account can be taken of the great personal 
effort of the pilots and mechanics in thus facing success
fully every sort of condition a long 24,000 miles of route, 
unknown to them. The quasi-sporting condition that t he 
eame aeroplane bodies should circle t he earth, albeit with 
n e'" engines, win~s and other parts, is also irrelevant. In 
a. st rictly util itarian organisation, fresh machines and 
pilots familiar with the route would be available for each 
five-hour &tage, a nd two such stages a day would be feasible. 
When it is found possible to maintain permanent airway 
organisation a long such regions as t he northern entrances 
o f t he Atlantic and Pacific oceans, it may become possible, 
flying ten hours a. day at 100 miles p er hour, to circum
navigate the world by air in about twenty-four days as a 
matter of routine t rave1ling. 

AT t he r r itical or first vibrating speed of a turbine the 
per iod of vibration equa ls that of the speed, so that a 
sh~ft that vibrates 2000 t imes per m inute if standing still 
and subjected to a. m echanical shook, would a lso, says 
Power, present critical vibra t.ion at a speed of 2000 revolu
tions per minute. On the other hand, at the critical speed 
the relation of centrifugal force, due to any unbalance 
and the resulting resistance of shaft deflection, is such 
that the centrifugal pull would increase the shaft deflection 
to a.n infinitely la rge amount. Aft er critical speed, or in 
other words, at a few revolut ions above. there would tend 
to be a.n infinitely la rge shaft deflection in the opposi te, 
or negative, direction. I n the latter case, the heavy or 
unbalanced part of the wheel would te nd to run out of 
t rut h, so the light side of t he rotor would be marked with 
a stationary pencil. These points are so close together 
that if a turbine is b rought up fast thro11gh the crit ical 
speed, there will be little deflection or vibrat ion notice
able, a.s there is not time for v ibrat.ion to build up and t he 
shaft to take a.n abnormal deflection . Many turbines are 
operat.ed below the cr it ical speed , so that t h is point is not 
reached. An evenly loaded shaft would tend to have a.n 
in finite num ber of crit,ical speeds higher than t he funda
mental. Any sha ft p rovided wit h a rotor st.t•ong enough 
may reach ot.her p oints of c>rit.ic>n~ v ibration higher t.han 
t he first o~. 
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Miscellanea . . 

I T is proposed t o put up another beet sugar fflc t.ory 
on the Wissey R iver . near Feltwell anrl. Southery. The 
plant is to be supplied by J ohn McNeil, o f Glasgow. 

A WHARF, alongside which it will be possible to berth 
5000-ton sh ips, is to be constructed on the s ite of the old 
City of London Brewery, beside Cannon-street ta.tion. 
The scheme, it is said, will cost £1 ,000,000 

AN expenditure of £170,000 is contemplated by the 
Morsey D ockR and Harbour Board in the construction 
of the nor t h wnll of the new Glndstont> Dock from the 
north-west comer of tho present gravin{! dock J'iverwise, 
making provision fot· one entrance. The new wall will 
provide n loading berth ahout 600ft. lon,!!. 

OF the four trunk highways in Cltina mapped out for 
const ruetion in 'Vestem Hupeh, two, t.he Siangyang
Shasi ancl t he Siangyang-Hwayuan highwayR, have been 
completed. They are of g •·eat commercial importance. 
The iangyang-Hwayuan highway connects with the 
Kin-Han Railway, while the Sia.ngyang-ShMi road brings 
Siangyang within easy reach of the Yangtze ports. 

ANOTHER record has been established by M. CEmiohen, 
the inventor of the helicopter constructed by the 
Societe P eugeot. at its Valentigney works. Starting 
with a. load of 100 kilos., he increased it to 150 kilos. on 
a. second attempt, and finally rose 1 . 10 m. with a load of 
200 kilos., remaining perfectly stable in that. p osition for 
more than a. minute. M. CEmichen therefore secures the 
prize of 40,000f. offered by the Technical Section of the 
Aerona.ut.ique Fran~ise. 

THE Brazilian Government has aut horised the disburse
ment of 1,400,000 milreis, to be expended at once upon 
port improvements a t Ceara (800,000 miheis); Natal 
(400,000); and Parahyba. (200,000). Contracts for the 
whole of the construction materials and for part o f the 
engineering wot·k will be allotted to foreign tenderers, who 
may communicate with the chief engineers in charge of the 
works at each of the t hree ports mentioned. Correspond
ence should in all cases be in Portuguese. 

Col\I'PLETE figures relating to Australia's mineral pro
duct.ion for the year 1922 have n ow been issued. During 
t.hat term the value of minerals produced was £20,316, 160, 
or £338,776 above the figure for the previous vear. In 
l913 Australia's gold output was valued at £9:376,573; 
in 1915, £8,2~!>,938; in 1917, £6,185,410; in 1919, 
£5,45~,806; in 1921, £4,018,685 ; in 1922, £3,545. 173 ; 
and m 1 92~, £3, 134,1 14. Over the ten veArs 1912 to 
1922 the mineral production of t he cowtry fell from 
£25,4 74,528 in t he former veo.r to £20.316.160 in 1922. 

• 

WE are informed that t he Council of t he British Cast 
I ron Research Association has appointed Mr. J . G. A. 
Skerl, 1\i.Sc., to take charge of a.n investigation on moulding 
sands. Mr. Skerl has for nearly three years been research 
assistant to P rofessor P. G. H. Boswell, of the Universit y 
of Liverpool, who has done so much work on mouldin"' 
sands. The new work will be conducted in the Refractorie~ 
Department of the University o f Sheffield (Mr. W . J . 
R ees, F .I .C.), and in the fow-1dries of member·s of 1he 
Associat.ion. The investigations contemplated are of 
such a. character that t.he result's may be made of immecli~\to 
and practical ut ility to the ironfounding industry. 

1'FfF: heffield City Council proposes to expend nea•·ly 
half a. million, during the coming winter, on works which 
will p rovide relief for tmemployroent. Besides large 
amow\ts which a re to go towards road '""'idening and 
sewage schemes, electrical extensions a re to cost £61 ,4 59. 
and will comprise the following items :- Extra high -tension 
feeder mains in Abbeydale-road outh, £28,500 ; extra. 
high-tension feeder main between Manor E state sub 
stati_on and: H andsworth sub-station, £7559 : extra high
tensiOn ma.m from Blackburn Meadows p ower station to 
High Hazels Colliery, £ 15,810; extra. high-tens ion feeder 
rnains between Crookesmoor and Ran.g ingwa.ter-road sub
station, £9590. 

AccORDING to a. monthly return made by the National 
F ederation of Iron and Steel Manufacturers, the produc
tion of pig iron in August amounted t o 588,900 tons 
compared with 615,600 tons in July and 599,800 t ons i~ 
August, 1923. The number of furnaces in blast at the 
end of the month was 173, a. decrease of two since the 
beginning of the month and the lowest number in blast 
since D ecember, 1922. The production included 187.400 
tons of hematite, 183,700 tons of basic, 155,800 ton~ of 
foundry, and 33,800 tons of forge pig iron. The outpttt 
of steel ing?ts a nd ca t ings amounted to 527,500 tons. 
compared wtth 689,300 tons in July and 567,600 t ons in. 
August, 1923. The low output in August is to a. considet·
a.ble extent due to holiday , 

A NEW type of double-acting Diesel engine has recen tly 
been co~pleted by the W orthington Pump and Machine1-y 
CorporatiOn, New York. The first single-cylinder uni1 is 
conservatively rated, we understand, at 600 to 800 brake 
·horse-power, a nd it is designed for t his output at a n ormal 
speed of from 90 to 120 revolutions per minute. There 
a re. three fuel valves t~ each cylinder, one in the uppet 
cyltnder cover and tw·o m the lower cylinder cover which 
a re sligh tly inclined to give better fuel distributio~. The 
chief feature of the des ign , it is stated. is the m anner in 
w.hich he~t stresse_s have been avoided. A new type of 
manreuvrmg gear ts used, whereby the engine is start~d. 
controll~ and stopped by a single lever. Revere;a.l is 
accomplished by means of an oil-operated hydraulic gear. 

THE Mexican Government has granted a. concession 
for t he construction of a. la rge irdgation dam to impound 
t he waters of Lake Sa.ntiaguillo which in t ime of ftood 
averages 2 to 2! miles in width. The waters of t he 
Guatiroape River are also to be impounded, and utilise-d 
to irrigate a section of la nd exceeding 30,000 ac1·es. 
The same Government is to enter in to a contract for the 
c~nstruction of a. concrete pier at the port of 1\lanzan illo. 
Wlth a. length of 220 m . and a. width of 68 m. at the base 
and . 25 m. a.t t he ?uter end, equipped with cranes fo 1• 

lo~dmg and unloadmg. Four railway tracks and three 
r~mforced ?On crete warehouseR will provide a <'Om 
bmed <'apa~tt.y of 40.000 ton~. A separate cont.ract will 
he entered m t.o for dredging in the \oidnity of t he wharf 
t.o a '¥1iform depth of 10 fll , · 

• 
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The British M achine Tool Industry. 

IT is a little diffic11lt to form a ju.<> t opinion of the 
~uccrss or othenviso of t he t hird Machine Tool 
Exhihition, which closes at Olympia to-morr ow. 
, 'orne of the exhibitors are delighted with the 
amount of business-resulting in the immediate 
sale of tho machines on their stands-:-which they 
have done, somo are not dissatisfied, and some are 
frankly disappointed. All seom united, however, 
in expre. sing the opinion that the visitors, a lthough 
relatively few in numher, have been of t he right 
kind. Buyers or potential buyers of machine tools 
have attended in excellent proportion. Students: 
foremen and mechanics, classes of visitors to be 
encouraged as being likely t o influence the selection 
of tools, now or in the fu ture, have been fairly well 
represented . The mere sightseer and the ' · litera
ture" hunter have been conspicuously ab.sent , 
finding, no doubt, t he cha.rros of W embley more 
~tttractive and the opportunities for satisfying their 
quest greater than t hose at Olympia. W e have 
heard it ~aid t hat t here have been many absent 
faces from the Exhibition, t hat not a few well
known figures in the engineering industry who 
might have been expected to vi ·it it have rt:.frained 
f• om doing ·o, on t he ground, it has been suggested 
to u ·, t hat a visit would have left them dissatiJ fied 
with their present inability to take advantage of 
modtwn machine tool developments. On the 
whole, however , it seems certain that t he Machine 
Tool '['rades Association's policy of not exhibit ing 
at W embley and of organising a separate short
period Exhibition of its own has secured one of its 
c:hief objects, the attraction of actual purchasers 
or possible purchasers and t he exclusion of hordeR 
of idle gar.ors . 

On inquiry we find t hat less interest has been 
taken hy potential putchasers in new designs of 
machine tool . t han could have been de. ired. ~orne 
may infer f rom this fact that machine tool develop
ment ha. now reached a stage at which the gain from 
new <le. igns iH not great enough to compensate fo r 
t he cost of replacing existing less efficient machines 
by t hem. W e cannot, however, bring ourselves to 
believe t hat ~uch a stato of ec1uilibrium has yet 
been generally reached , or indeed that it is at a ll 
likely to be reached for many yoars to come. The 
rea on for t he observed fact lies, we suggest, in a 
lack of capital and a lack of confidence in the 
immediate prospects of t he engineering industry 
as a whole. Lack of capital is debarring many 
engineering firms f rom adopting improved pro
cesses in spite of their conviction t hat by modernis
ing thoir machine equipment mor e trade could be 
:o;c'<'lllWI. T4nrl<. of confide.nce is hampering progrr~s , 

hecause improved patterns of mach ines are 
regarded in the present circumstances as luxurie. 
and not necessities, and anything like a Rhow of 
increased prosperity is met by a resort to night 
shift working or at the most by t he installation of 
new machines of the types a lready employed . 
The e unfortunate con~Iitions ohviously do not 
encourage the machine tool maker to develop nrw 
irleas, and, moreover, cl<'privo him of the oppor
t unity to clo so. 'T'he production of a novel type of 
machine tool is genera lly a very expensive under
taking, and can only he faced by mo. t firms wh{'JL 
sa.les of cstabli E~hed de~igns are flourishing. l n 
general t erms i t may ho !';aid that the British 
machine tool trado is at present WO!'king full timo, 
but Rhort - h~tncled-on tho average with about. half 
tho number of workpE>ople ordinari ly employed . 
Tho work is being dono in fulfillm<'nt of orders 
principally rf'C<'ived from British firms-a hopeful 
3ign if, as we ought, WE> regard tho machine tool 
~rade as the barometor of the engineering industry. 
On the export side the position is curiou.,ly 
assorted. On~ firm reports that ahout ha lf the 
machines on order are for overseas pw'chasers, 
but it would appear to bo exceptional , the export 
orders held by most of the machine tool workc; being 
but a small proportion of the total in hll.nd. W e 
have heard of some British firms which are actually 
exporting machine tools to t he United • 'tates, in 
spite of t he 30 per cent. adverse tariff. On clo:~el' 
investigation, however , it would appear t hat lit.tlf' 
tore is to be set by this interflsting fact. In onE> 

instance the Transatlantic business would r;eem to 
represent genuine trade, t he machines despatchecl 
having heen ordered by manufacturing engineering 
establishments in the ~tates to meet requirements 
which, it is said, cannot be fulfilled by the tools of 
American makers. In a second instance, howevE-r, 
we find that no more than a single machine has beE>n 
despatched, while in a third- the last we have clis
eovered- the tntde, although activo, is confined 1 o 
a small , cheap, amateur's lathe dL'ltingui ·heel hy 
thflla~'ge use of aluminium in its con8t.ruction. 

But if trade in machine tools with America is not 
exactly bright, it is at least consoling to note that 
the American builders a re finding it increasingly 
difficult to r-;ecuro Briti-.:h orders. Thi: change ir-; 
no doubt partly due to t he reduced industrial 
activity, but it is alRo in }Jart to he ~tscrihed to the 
fact t hat in design, workmanship and finish t he 
British machine is at least t he equal of the 
American, whil tit may beaR much as 10 per cent. 
cheaper. An exception, we have heard it . n.id , il-l 
to be found in the ca e of t he universal milling 
machine, t he development of which, it =\Va,; 
remarked., has not yet been carried sufficiently 
far in t his country. On the other hand , there are 
at least two machines of this type at the Exhihition 
of t horoughly British origin which unprejudiced 
critics consider as good as, or ev-en better than, any 
similar American m~tchine~'<. The position as 
regards Germany deserves close attention. 't~here 
have been a few German visitors to the Exhibition, 
but they have come-, it is thought. r ather to dis
cover new ideas to copy t,han a. pos. ible customt'rH. 
While tho widely held opinion that little busine~s 
iR to be expected from Germany, even if a loan hn 
granted to that country, is probably soundly 
ba,;ed , it is wrong rmd po. sihly dangerous to takP 
t ho view t hat the Germans are still largely copyists. 
Unlike t his and other countries, Germany has ha,cl 
dUl'ing the past ten years an unintenupted pel'ioc l 
of industrial activity and has been continuously 
developing her machino tools. Cut off, as 1 h<' 
Germans were during the war, from tho inspiration 
pl'Ovided by foreign designs, thry l<'tn.rned to rely 
upon themselves, and as a result are now producing 
first-class original design.c;. W e have, no doubt . 
little to fear from ~rman machine tool com
petit ion in our own markets, hut in ovcrRca~ 
markets t heir activo compet.ition will have to h~~ 
met. I n t he absence of ~tny possibility of tran .. -;. 
acting husiness either ,.,.ith t he United , tate~ Ol' 

Germany, certain a.uthori.tieg in the British machiJw 
tool industry aro looking hopefully t OW<trds 
Russia. lf a loan he granted to that country , it is 
Mgued, it might help the industry considora hly . 
for while the Russians have been brought up on 
German machine tool._, t hey have the great{'st. 
re pect for t hoso of Brit ish origin, ancl would 
seir.e tho opportunity to acquire them . On tho 
labour is~ues involved in t.he machine tool induHtry 
we hav-o only one important fact to record. In 
common with other branches of the ongineering 
industries, t he trarlo has lost some of itH most 
skilled workers hy emigration during the J)ast. yrar 
or two. Some fiTm s have heon but hghtly touch <.><l 
in t his respect, hut at least ono--a w<-11-kn.own 
._'rottish firm- hnR :-.nfterffi ROVf'rcly. Th<' outlook 



in this connection , it has b een romarked to us, is 
very serious and will continue to b o so as long a s 
the economic condition are such that highor 
wage cannot b<' paid in t ho Brit i~h engineering 
indu try. 

Turning to t he purely technical s ide, our impre -
.ion is that t he industry i steadily advancing. In 
the midrlle of la t century the technique of machine 
tool design and construction in t his country was 
sati factory forthoneedsof thotimo. , ub equently 
it a ppear to have been lo t or become less satis
fartory. ome timo ago we began to 1·rgain it, and 
in most r e. pects have now little to fear from t h<" 
<l(lsignen~ in other countries. The improvement 
hogan slowly wit h t ho advent of tho safety bicycle 
n.nd the demand for impro\red tools which its m.anu
fMturr in largr number. created. The motor car 
added its inAu<'nrr to t he progt·c. s. 'l1o-day no 
small amount of in1petu. i being ext>rted by the 
Die. el ongine. Among the broad trndeneies of the 
progr es. being m~tdo tho chief ono, as revealed at 
Oly mpia., is uncloubiodly t ho adaptation and rleve
lopmen t of grinding pr oces es. Grinding, chrono
logically amongst the earliest methods of working 
metals, has long occupied a unique position a. an 
accurate fini hing proce s. T o-day, however, it i 
r apidly becoming both a roughing and a finishing 
process in complete replacement, in many in tances, 
of all machining with a cutting tool. At one end 
of the scale we have the centreles grinding of sma ll 
rollers and other cylindrical bodies directly from 
stock as received. At the other t here i t he face 
grinding of large ca tings in machines having 
:iC'g roental wheels to which a planetary motion is 
given. As a c]a s grinding machines are more 
numerous at the Exhibition than any other type of 
tool, lathes not excepted. l\1oreovor , t hey are 
. hown to be applicable to a range of work surpass
illg t hat within tho compass of a ny other class. 
In addit ion to the example we have just men
tioned t hey are to bo found at work machining thr 
horo of aero-engine cylinders, fini. hing motor car 
spline shafts, grinding \VOrms and corr ecting tho 
teeth of gear wheels a fter ca o- hardening, by a 
generating method. 

It is al. o noteworthy as a broad tendency that in 
sp ite of the rage for pecialisation, machines adapt
a hleto meflt a wido range of work nsdist.inctfrom the 
restricted duty type of tool seem to bo attracting 
moro rather t han less atten tion. The universal 
machine, fulfilling at will t he function of a lathe, 
a b oring machine, a grinder, a drilling machine , 
a miller and a gear cutter, continues to bt" developed 
by the addition of f rrsh forms of attachment. 
Among the grind ing machines we find examples 
a.ITanged t o operate at will on <'xternal or internal 
work. Tho univeraal milling machine capable of 
operat ing ' Prticn.lly, horizontally or at an angle
ns for the machining of milling cuttl'J's-i., as wo 
have already indicated, being actively developed 
by, at lea,')t, two firms. Again among t he radial 
drilling machines t his " universalising " tendency 
is being perpetuated, for one of t his class is 
to b e seen with tho saddle arranged to swivel on 
tho arm, whilst t he arm, in addit ion to the ordinar y 
radial motion, is arranged t o rotate about a hori
zontal axis pas ing t hrough its own length, t hus 
permitting the drill t o be presented to t he work 
vertically downwards or upwards or inclined to 
tho vertical plane. Then again, t he largest of t he 
p laning machines exhibited is of the class in 
which the power motions fitted are uch as to 
increase the range far beyond that of t he ordinary 
planer. Thus t he power traverse of the tool-boxes 
on the horizonta l slide is under such control that 
wha.t is a mere adjustment in an ordinary machine 
is converted at wil l into a cutting stroke, en.al,Jing 
t he work to be planed a.t right angles to t he ortho
dox direction . li'urthermore, the vertical traver~:~e 
of the side boxes on the standards is such t hat it 
can sen re as a cutting stroke fol' slotting pur
po~cs. I t will be gather<>d, then, that t he demand 
for machines having very wide ranges is far from 
extinct, and t hat tho prophesied ti mo when all 
machine tools will be of t he single purpose type has 
not yet arrived. Another well-marked genera l 
tendency iR tho adoption in many cla ses of 
machines of the principle of centralised control 
and of devices or details that will simplify the 
operator's work and reduce tho li kelihood of mi. -
takes being made. 1 ome of the boring mills, while 
t hey no doubt have a very good measure of cen
tralised control, . ecm to us to Ruffer from a super
fluity of control handles, and from tho fact that the 
centralisation of t hese handles has bet'ln secured 
by sacrificing the obviou ne s of t ho movements 
which they control. But t hat centralised control 
can be combined with simplicity is amply illus
trated ~mong 1hc mdit\l d rilling ma<'hinos, and by 

"THE EN G INEER 
~ - n , _.~ z·q 2' 

the fact that in a nother typo of machine improved 
oentraolisation is accompanied by a reduction in 
the number of control handles ft·om seven to four . 
Tn connection with t his question of centralised 
control and simplifiration of t he selecting move
ments we notice t hat it i alroo. t a nniver a l cu, tom 
to describe these features as being provided to 
relieve the operator of trouble and fatigue. That 
they do o incidentally is all to tho good, but as a 
principle of de. ign we would prefer to hear the more 
candicl and tru<'r de cription of them a. features 
d€'signed to reduce mistakes and to make t ho attain. 
ment of increa. eel production anrl incr<'a.sNl 
accuracy 1<'.~-; clrpcndent upon the ski ll of t he 
operator . 

1 ince the 1wovious RxhibiLion. at Olympia t.IH' 
British machine tool industry has undouhterlly 
passed through a very trying period, for, in addi
tion to t he natural con equences of bad t nulr 
throughout t he country, it has had to face t he 
depressing effects of t he large stoc lu of machines 
produced or accumulated in t his country during 
the war . Those stocks haYe now practically all 
been absorbed, and if t he impressions we have 
gathered at the Exhibition do not mislead us, 
there is a general air of hope and buoyancy about 
the industry and a really surprising feeling of fresh 
Rowing life. More t han one maker has told us 
that clear signs of activity have been noticed. within 
the past few months. No sign could be more 
wdcome to all branches of t ho engineering industry, 
for it implies t hat better time · are in store for all. 
Of one thing we are fully a surcd : t he outlook in 
the British machine tool trade from the technical 
point of view is t horoughly healthy. Let the 
revival of general prosperity come soon or late, 
British engineers will not .find themselves hampered 
in taking advantage of it by any deficiency on the 
part of Briti. h machine tool designers and 
constructors. 

One Hundred Years of British 
Railways. 

No. X TTT. • 

l'AHT Jr .-THI~ FJR, 'T HALl•' ($N'TURY. 

TH I~ LONDON AND NOI{'I'H.WF.STERN. 

OuR last issuo hr·ought tho history of tho London 
and North ."Western line up to 185 1. That yl'a•· saw 
two bad acc·iclents. One happened in the ~utton 
Tunnel of the .Birkenhead, Lan<'ashi•·e and ('heshi1·e 
.Junction lato1· owned jointly by the London and 
North-,VI'f-ltern nnd Ct·eat 'VI'stcwn. A train relul'lling 
from Chest<W on April 30tll , in <'Onnoc·t ion with CIIN;tor· 
Ra<'es. h1·oke clown in the t.unnol and a foll owing trn.in 
ra n into it. ~ix passengers \\'OI't" killed. On ~eptembor 
6th, at Bic·cs tor, on tho Bucki ngham.<:~ hire Hai I way, 
there was a serious de,•ailment of seve•·al carriages of 
a.n excursion train and six passengers were killed. 
The li ne was single and Bicest.er was a passing placo. 
The train was one of those run for the Great Exhi
bition and was retUt·ning from Euston to Oxford, and 
timed to cover the 78 miles in 135 min., including the 
reversal o£ the train at Blatchley. I t was derailed 
at the single line facing points owing to excessive 
speed, but Captain Laflan, the Inspecting Officer, said 
with reference to the driver, " great excuse must be 
made for a man in his position, encouraged to make all 
possible haste, by the evident wish of all parties to 
conduct t he traffic between Oxford and London at 
the highe t attainable speed." 

The 1'hrewsbury and Herefo•·d line was sanctioned 
by 9 & 10 Vic., c. 325, 1846. I t was opened from 
1 'hrewsbury to Ludlow on April 26th, l 52, and ffom 
Ludlow to Horeforcl on December· 5th, I 53. In the 
latter year the Great ' .Yestern unsucC'essfully ptomot.ocl 
a Bill to compel it to lay down a thi1·d rail so nt~ to 
accommodate Lhe broad-gauge :-;t.ock. 'J'he line con
tinued its independent existence until 1870, when, 
by 33 & 34 Vic., c. 112, it was lt>!lsocl to tho London 
and North-\\'estern and Great \\'c~tem jointly. 

The Birmingham, \\'olverhampton and 1 'tour Valley 
Railway ran f1·om the G•·and ,J unction a.t Bu:-;hbu•·y 
t.hrough Wolverharnpton to Bi•·mingham, and gavo 
direct acceAs to the last named hom the North instead 
of by the somewhat circuitous route taken by the 
Orand .Jum·tion. It was aut.horised by 9 & 10 Vic .. 
c. 328, I 46, in l 47 was leased to the London and 
North- Weste•·n, and was opened on ,June l st , 1 52. 
(ts Birmingham terminus was in the present New
str·eet ~tation - then called Navigation-street which 
is entered thL·ough the North Tunnel, 760 yards long, 
and on a geadient falling l in 77. Only su fficient. of 
the station was br·ought into use to accommodate 
the Stour Valley trains, but the :;; tation wa. opened 
fltlly on July 1st, 1854, and then used by London and 
North-Westem t rains hom London and the Nort h 
and by Midland trains from De1•by and Bristol. 'l'he 
southern app•·oach to the stat.ion. was made undo•· 
9 & 10 Vir., c·. :J59, 1846. The tunnel at the sout.h oncl 

• No. ~ ll. appeared September 19th. 
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of the station is 266 yards long and t.he gradient riseR 
t.owarrls New-street 1 in 58. 

On ,July 1st, 1852, the Bangor and Carnarvon 
Ra.ilwa.y- 14 & 15 Vic., c. 21, 1851- wa:" opened. 
I t began at Mena.i Bridge tat ion and had twm t.un~els. 
each 497i vards long, t mile wost of Treborth Statton. 
I t was trS:nsferred to the Chester and H olyhead in 
1854. On ,July 1st there was also brought, into use 
the line from Runcorn to Garston, sanctioned by 
9 & 10 Vic., c. 183, 1846. This line was part of the 
1 't. Helens Canal R.nd Railway, which, by 8 & 9 Vic., 
c. 117, 1 45, amalgamated the Sankey Brook N~viga
tion and St. Helens and Runcorn Gap Railway, 
mentionE-d in Article XT. The present docks at 
Garston formed par·t of this scheme and thfly wore 
opened on July 21st, 1853. 'l'he Ht. H elens Uompany 
obt;ained powor·s by 10 & J l Vic., c. 27 1, 1847, 
to cont.i nne the Run corn -Ga•·ston line in an <'ilst · 
wards d irection to \\'aJTington, and tho new 
po1·tion was brought into use on February l. t. 
1853. Tho 'Va .... ington ancl Altrincham Junc~tion 
R!tilway - 14 & 15 Vic., c. 71, 1851- which became 
t.he Wa•·r·ington and ~·toekport by 16 & 17 Vie. , 
c. 122, 1853 -extended this line to Bfoadheath 
on NovemboL" 1st, 1853, and to Timperley, so join
ing the Manchester ~outh Junction and Altrin
cham, on May l s t, 1854. The line between Garston 
and Warrington was leased to the London and North
Western in 1860. The Birstal branch, which leaves 
the Dewsbury and Leeds line at a point ea. t of 
Batley, was opened on September 20th, 1852. 

Not until June 9th, 1857, was another line opened. 
On that elate there was brought into use the port.ion 
between Edgeley Junction, tockport, and Whaley 
Bridge of t"he 'tockport, Disley and Whaley Bridge. 
This line was sanctioned by 17 & 18 Vic., c. 200, 
1854, and by 18 & 19 Vic., c. 130, 1855, an extension 
was authorised so as to join the Oromford and High 
Peak Railway, and by 20 & 21 Vic., c. 98, 1857, the 
line was to be continued to Buxton. The extension 
to the H igh P eak was opened on August 17th 1857, 
to Buxton on June 15th, 1864, and in 1866 the 
property was transferred to the London and North
Western. The line from ' Vhaley Bridge rises for 
7 miles on gradients of l in 58 and 1 in 70, and then 
falls into Buxton on 2 miles of l i~ 66. At Disley 
there is a. tunnel 212 yards long and, between Chapel
en-le-Frith and Doveholes, one 431 yards long and 
one 111 yards long. The summit is l mi le south of 
Dove H oles ta.tion and there the line is ! 140ft. above 
Ordnance Datum. 

In l 58 four lines were opened :--(1} The • outh 
Ktaflordshiro extensions t.o Cannock and to Norton-
17 & 18 Vic., c. 53, 1854, in February; (2) the 
Watford and t. Albans bran<·h- 16 & 17 Vic., c. 161, 
1853- on May 5th; (3) the rewe and Hhrewsbury-
16 & 17 Vic., c. 216, 1853 -on ~eptembe•· 2nd; and 
the Vale of Ulwyd fr<1m Rhyl to Denbigh, on Oc·toi)€'J' 
5th. The last-named was absorbed in 1 68. ThA 
Northampton-Market Ha•·borough- 16 & 17 Vic., 
c·. 160, J 85:! was brought, into use in. J4'ebnta•·y, 
1859, and thA above-ment.ionecl Fiout.h Ntafford ::~hil'e 
line to ('anuock was ext.encl!"d by the Cannol'k Mineral 
Hailway J & 19 Vic.. <·. 192. 1 55- to Rugele~· 
and joinc:'cl the 'l'rent. Vt\lloy Rai lway on Novem
ber 7th, 1859. 

Mention should here be made of the fact that on 
February 1st, 1859, the " limited mail " was started. 
I t was only allowed to take three passenger-carrying 
coaches, one each for Glasgow, Edinburgh, a nd Perth, 
but the Postmaster-General was always willing to allow 
a fourth coach to be added, provided the increa ed 
weight did not cause time to be lost in running. In 
1864 the fourth coach was added permanently. The 
train left Eu ton at 8.30 p.m. and continued to doso 
until the postal train- wholly of Post Office vehicles
was institut.ed in 1885. No passes, not even the gold 
passes of the directors and chief officers, were availa ble 
by the " limited mail," and when it was impe•·a.tive 
that an office•· should travel hy it he had to pay hi~ 
fare. 

Two lines were opened in J 60. The first was tho 
Hampstead Junction, whic·h ran from the J<enti~h 
Town Junction of the North London to Willt\sden. 
The terminus at. the latter place was in the main lino 
station, as tho high-level s tation was not opened unLil 
Keptember, 1 67. It was sanctioned by 16 & 17 Vic .. 
c·. 222, 1 53, as the Notth and • 'outh· ' Ve. tern, Hamp
stead and City ,J un<' tion Railway, opened on January 
2nd, 1860, a nd acquired in 1 63 by the London ·and 
North-'VeAtern Railway. Tho tunnel under Hampstead 
Heath iR 1166 yards long. The junction at Kent.ish 
Town was noteworthy in that interlocking of signals 
to prevent the actuation o£ conflicting levers was 
introduced there for the first time. In l 56 1 axbv 
and Farmer had provided a locking device whereh)• 
point levers released their respective s ignal levers, so 
that the point lever had to be in position befOJ'e its 
signal lever could be moved. But Austin Chambers, 
in December, I 59, provided conflicting as well as 
sympathetic locking. On this line, just past Kentish 
Town Junction, there waH a serious collision on 
• eptember 2nd, 1861. A ballast train came out of 
a siding on to the main line without the signalman's 
per~ission and without the h·ainmen taking any 
actiOn to protect the movement. An excw·sion train 
from Kew ran past the signals and collided with the 
ballast train. l<'ourteen passengers and two Ae1·va.nts 
wer·e killed . 

'l'lw o 1 her I i no opened d 11ri ng 1 60 Wll'l the first 
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stnge of the Central \Vales Railway, which eventually 
was to run from C'raven Arms on the Shrewsbury and 
H ereford to Llandovery, where it joined the Vale of 
Towy Railway. The first section-Craven Arms to 
Knighton- was built by the Knighton- 21 & 22 Vic., 
c. 19, 1858; from Knighton to Llandrindod by the 
Central Wales- 22 & 23 Vic., c. 121, 1859 ; and from 
Llandrindod to Llandovery by the Central Wales 
Exten ion- 23 & 24 Vic., c. 141, 1860. The line was 
opened as follows :-Craven Arms-Bucknell, October 
1st,. 1 60; Bucknell-K.nighton, l\Ia.rch 6th, 1861 ; 
Kmghton-Crossgates, in October, 1864 ; Crossgates
Lla.ndrindod, October 17th, 1 65 ; Llandrindod
Rmlth Road, November 1st, 1866; Builth Road
C:arth. December 9th, 1866; C:arth-Lla.nwrtyd, May 
('It h. 1867 ; and Lla.nwrtyd-Lla.ndovery, June l st, 
1868. 'T'ho Knighton was absorbed by the Central 
Wales in 1853, and tho latter and thA Central WaiN! 
Extansion were acquir€'d bv the London and North· 
Western in 1868. A very it;terest ing E-ngineering feat 
on the line is the Knuckla.~ Viaduct, which has thir·teen 
a.rche. , each of a span of 30ft. West of Builth R oad 
the line cro. ses the river \ Yye by a. girder bridge ·with 
two spans of 100ft. each. Near to Llandovery is a 
viaduct of eighteen arches of 36ft. span each and 
IO~ft. above the valley. At Knucklas the line, when 
gomg west, rises 1 in 60 for 4 miles. At the summit is 
!-Ia.ngunlld Tunnel, 637 yards long; ea.st of P enybont 
ts Penybont Tunnel, 402 yards long; and, after leaving 
Garth, the line r ises for nearly 8 miles on gradients 
varying from 1 in 70 to 1 in 100 to the summit which 
• • 
1s 890ft. above sea. level. H ere is the Sugar Loa.£ 
Tunnel, 1000 yards long. The line then falls 1 in 60 
for 5 miles and from 1 in 80 to 1 in 120 for 8 miles to 
Llandovery. 

It was in 1860 that Ram.<>bottom introduced the 
water trough. His patent sp acifica.tion was No. 1527 
of June 23rd, 1860. The fit·st troughs were fixed on 
the piece of level road between Lla.nfa.irfecha.n and 
Aber. In that year also the " Bangor Mail " began 
to run. The s tation of Norma.nton in Yorkshire wa.s, 
until quite recent years, a very important mail
exchanging place, and mails from Leeds, Bradford, 
and many parts of Yorkshire were handed into the 
Newcastle-Bristol and Newcastle-London vi4 Derby 
mail and 1!ice versa. A connecting train was the 
" Bangor Mail," which ran from Normanton over 
the Lancashire and Yorkshire to Heaton Lodge and 
thence over the London and North-\Vestern to Bangor 
vi4 Huddersfield, Stockport and Crewe. Some years 
ago Leeds was made an important mail-exchanging 
place and the " Bangor Mail " was then abandoned. 
It, wa.s a great institution in its clay and merits mention 
here. 

T wo accidents which occurred during the year 1860 
call fo1· attention. The first happened on Augu, t 
27th near C'ra.ven Arm<> on the Hhrewsburv a nd 

• 
H e•·efoJ •(l. 'T'he line at that point was single and wa. 
worked to a time-table. On the moming in question 
trafl'ic wa.s abno•·m.a.l for two reaso ns: (1) the running 
of an excu•·sion train, and (2) tho breakdown of a gooclf; 
lJ•a.in. The locomotive superintendent wa.s with the 
speC'ial , and when he heal'cl of the b•·oakclown he wired 
to the sto.tion-mastet· at , h•·owsbmy to instruct the 
tJ·ainmon with No. 8 down train to " pa. s Onibury." 
The telegram, when handed to the driver. read 
"pass at Onibury." This down train was shown in 
the time-table as to pas No. 3 up goods at Church 
Stratton, and it was a sumed that the telegram meant 
that the train was to pa s No. 3 at Onibury instead of 
at Church tretton, so the men ran through the latter 
station and when approaching Craven Arms met the 
goods train. One passenger wa.s killed, and it was 
fortunate that the results were not much more serious. 
In the other accident the up Irish night mail over
took and ran into a cattle train at Atherstone on 
November 16th. The fireman of the pilot engine of 
the mail nnd nine drovers in the cattle train were 
killed. 

By 19 & 20 Vic., c. 132, 1 56, the hre\V bury and 
Wei hpool Company wa.s authorised to buiJd a line 
from , 'hrewsbury to join Oswestry and Newtown a.t 
Buttington, together with a branch from Ha.nwood 
to l\1insterley. The branch was ready first and wru 
opened on .June l st, 1861; the main line wa.s com
pleted on J anuary 27th , 1862. The London and 
North-Western worked the l ine, but in 1864 it waR 
transferred to that company and the Great Western 
jointly. 

A l'ai lway with a. very intere. ting history is the 
Iagleton branch of the La.nca.'lter and Carlisle. The 
North-\\'estern Railway which ran from kipton to 
Morecambe, and wa.s generally known as the '' Little 
North-Western," ha.d a branch from its Green Ayre 
• tation in Lancaster to the Castle ta.tion of the 
La.nca.!iter and Carli le, which was opened on December 
19th, 1849. The North-Western had powers also to 
make a branch from Clapham to the Lancaster and 
Carlisle at Orton near Teba.y. It was only con
structed through to Ingleton and under 20 & 21 Vic., 
c. 151, 1857, the latter company was given authority 
to complete the work, but by 21 & 22 Vic., c. 178, the 
proposed line was shortened and the junction wa.s made 
at Low Gill and opened on October 1st, 1861. When 
on two occasions later, a.s will be recorded in the 
arti(·]e!; on the Midland Railway, it was propoRed 
that tho Midland should run over the La.ncaRter and 
( 'adiRio iniltead of having itR own line from • 'ettlo to 
('al'liRle the uRefulnE'sR of this bro.nc·h was mucll in • • 
f'Viden<'t•, lt haH, however, nevor r·cnched the uupol'-
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tance that was expected of it, and it is only when the 
• ettle and Carlisle is blocked by snow or accident that 
traffic is promptly and conveniently diverted vid 
Ingleton. During a. couple of summers before the 
war a. train from and to Leeds and Bradford journeyed 
that Wf),y, but mainly in order to connect with Kes
wick at P enrith. 

In 1861, by 24 & 25 Vic., c. 166, the Carlisle Citadel 
tation J oint Committee was formed to administer 

the interests of the owning companies-the Lancaster 
and Carlisle and the Caledonian~and of their tenants 
- the Maryport and Carlisle, Glasgow and outh
Western, and North BritiRh. The North-Eastern 
had not then used the Citaclol • tation, but did so in 
1863. 

None of the railways hitherto mentioned aR having 
steep g1·adients can equo.l in that respect the Merthyr, 
Tredegar and Aberga.vonny, which was sanctioned by 
22 & 23 Vic., c. 59, 1 59, and which \Vas acquired by 
the London and North-Western in 1865. The ascent 
begins soon after leaving BrE'C'On-road , tation, Aber
gavenny, and in Jess than 9 milE's tho road riseR ll40rt .. 
the gt·adient gene1·ally being 1 in 38. West of Clydach 
• 'tation there are twin tunnels 30 and 340 yards long 
re pectively, and about a mile further west one 
368 yards long. The line was opened a.s follows :
Abergavenny-Brynma.wr, eptember 29th, 1862; 
Brynma.wr-Na.ntybwch, March l st, 1864 ; Na.nty
bwch-Tredega.r and junction with the Sirhowy Rail 
way, November 1st, 1866 ; branch from Brynma.wr 
to B laena.von, January lst, 1870 ; Ebbw Va.le branch, 

eptember, 1871 ; Na.ntybwch-Rhymney, September, 
1871; and Rhymney Bridge-Dowlais, January lst, 
1873. The Sirhowy Railway was one of the pre
Stockton and Darlington railways. It was sanctioned 
in 1802 and ran from Nine Mile Point, Newport, to 
Sirhowy. It was modernised under 23 & 24 Vic., 
~ . 71, 1860, and in 1876 wa.s acquired by the London 
and North-Western. 

Five short lines were opened in 1862 :- (1) The 
Nuneaton-Hinckley section of the South Leicester
shire, authorised as the Nuncaton and Hinckley by 
22 & 23 Vic., c. 104, 1859, and by 23 & 24 Vic., c. 91, 
1860, changed to outh Leicestershire. It was opened 
on January 1st, 1862, and was extended to the 
Midland main line a.t Wigs ton, whence acce s to 
Leice. ter was effected on January l st, 1864 ; (2) the 
line of the Denbigh, Ruthin and Corwen- 23 & 24 
Vic., c. 144, 1860- from the Vale of Clwyd at Denbigh 
to Ruthin, on March 1st, which line was extended to 
Corwen on the Llangollen and Corwen on September 
22nd, 1864 ; (3) the Aston and Sutton Coldfield 
bra.nch- 22 & 23 Vic., c. 88, 1859--on J une 2nd ; 
(4) the Bedford and Cambridge, sanctioned by 23 & 24 
Vic., c. 183, 1860, to build a. line between the points 
named, on August 1st; (5} the Watford and Rick
mansworth- 23 & 24 Vic., c. ll1 , 1860--on October 
1s t. None of the. e line.· possess a ny special engineer
ing features, unless it be the severe gl'adients of the 
Denbigh , Ruthin and C'01·wen. The • 'outh Leicester
shire waR acquired in 1 67, t.he Denbigh, Ruthin and 
Corwen in 1879, the Bodford and Cambridge in 1864, 
and the Watford and Rickmansworth in 1 91 , a ll 
by the London ancl Nol'th-\¥estorn. 

An event of interest to the publi c and to railways 
was tho a.g1·eement made on March 13th, 1862, between 
the London and North-Western and the Lancashire 
and Yorkshire companies a.s to the pooling and divi 
sion of the receipts from competitive traffic. These 
two companies competed at many points in Lancashire 
and the West Riding, and they were among the first 
of the principal companies to take this step. The 
agreement took effect from January 1st, 1862, and held 
for fourteen years. It was renewed from time to timo, 
was considerably strengthened in the late 'nineties, 
and then, in 1904, came a working agreement which 
led in 1908 to similar relations between the London 
and North-Western and the Midland, and in 1909 to 
the tripartite agreement between tho e two companies 
and the La.nca hire and Yorkshire. 

Another event of 1862, and of a. more national 
character, was the run made from H olyhea.d to 
Euston with only one stop ta.fford--on January 
7th, bearing the Queen'~ Messenger with dispatches 
for Lord Lyons, the B ritish Ambassador to the 
United States Government, on the " Trent affair." 
These dispatches were anxiouRly a.wai ted, and when the 
Cunard ss. Europa was due a special train was waiting 
a.t Cork to convey the Messenger to Kingstown. 
whence he cro eel by a. City of Dublin steamer to 
Holyhea.d and thence was conveyed to London. The 
train con isted of three four-wheeled coaches and, 
drawn by No. 229 of the " Lady of the Lake " class, 
ran to • ta.fford, I30i miles, in 2 h . 24 min. , or at a.n 
average speed of 51 .3 m iles per hour. A stop of 
It min . was made at tafiord to change engines, and, 
with No. 372 of the " Bloomer " class, the run of 
133! miles to Euston was made in 2 h. 19! min., or 
at 57.3 miles per hour. The non-stop run to Stafford 
wa.s made pos ible by the water trough a.t Aber, 
a lready mentioned as having been laid down in 1860. 

Yet another event of interest wa the esta.bli hment 
of the 10 a.m. from Euston. That train began to 
run in June, 1862, and for 54! years thereafter, on 
every weekday except during the railway strike of 
1911 and the coal stl'ike of 1912, it left at the hour 
named. Tho rcstrintion.'l on travel imposed as from 
.)anttaJ·~ l At, l!H7, sp;,i lt this J'N'Mcl. ~R the depArtmo 
time wn!'l~tltered to 9.30 a.m. 

Tho Conway and Lflaow1·tH l~ilwa.y was ~ancttoned 

t>r;r,. •),),) 

by 23 & 24 Vic., c. 140, 1860, was opened on .JunE\ 
J 7th, 1863, and in the latter year was traMferred to 
the London and North-Western Company. An exten· 
sion to Bettws-y-coed was sanctioned a.nd brought into 
use on April 6th, 1868. 

An a lternative route between Liverpool and Man
chester became available on February 15th, 1864, 
when the Edge Hiii -Garston line wa.s opened. A yet 
more valuable connection was that, opened on August 
1st 1864 between Win\\"ick and Golborne, 'vhich 
a.ll~wed the ma.in line to the North to proceed dir·ect 
from north of Warrington to south of Wigan without 
going through Earlestown and fouling the Liverpool 
Manchester Jines. The new lines cross over the JattOJ'. 
Yet another improvement of the same cha.ra.cte1· and 
in the same disb·ict wa.c; the line, opened on • '<'ptembor 
l st, 1864, from EccleA on the Liverpool. and Man
chester· to 'prings Branch .Junction , \ V1ga.n. On 
October 16th, 1864, a bra.nc·h from Bare L ane to More
cambe was brought into 11Re. Jt ran into the Midlan(l 
station at l\1orcca.mbe. 

In 1863, by 26 & 27 Vic., c. 12 . the Angl<'sC:'!y C'ent l'nl 
wa sanctioned. It ran from Ua.et·wen on the C'hC'sleJ' 
and Holyhea.d to ArnJwch on the northern shore of 
Anglesey. I t wa.s opened to Llangefni in March , 
1865 to Lla.nerchymedd on February l. t, 1866, and 
to ~wch on June 3rd, 1867. The gradients on this 
line are fairly severe, for there are several stretches of 
1 in 65, 1 in 66, and 1 in 77. The Anglesey Centr~l 
became part of the London and North-Western m 
1876. Another rai lway in North Wales was the 
Ca.rna.rvonshire, which, under 25 & 26 Vic., c. 202, 
1862, runs from the Bangor and Carnarvon at the 
latter place to the Aberystwyth and Welsh Coa t 
Railway- later the Cambrian- at Afon ·w en. Under 
30 & 31 Vic., c. 152, 1867, the Ca.rnarvonshire absorbed 
the Na.ntlle a. railway, authorised in 1825 by 6 Geo. 
IV., c. 63, which ran from Gloddfa.rlon slate quarries 
to the quay a.t Ca.1·narvon- a.nd connected i t up at 
Penygroes. The Ca.rnarvonshir e abounds in curves 
and has some steep gradients-I t mile of 1 in 49 and 
sundry lengths of 1 in 50, 1 in 51, and several of 
1 in 60. The main section was opened throughout on 
eptember 2nd, 1867, and the Na.ntlle branch was 

modernised and reopened on October 1st, 1872. The 
Carnarvonshire was acquired by the London and 
North-\ Vestern in 1870. The Wolverton -Newport 
Pagnell line of the Newport Pagnell Rail"ra.y-
26 & 27 Vic. c. llO, 1863- was al o opened on 
September 2nd, 1867, and the line wa.s acquired by 
the London and Nor th-Western in 1875. The R ill 
house-Kirkburton branch was opened on the 8th of 
the following month (October}. 

The year 1868 saw only one new line opened- tho 
branch from and bach to N orthwich , on July l Rt, 
1868. That year \vas, however, eventful because of 
the Abergele disa.~tet· of August 20th. This was one 
of the m ost h onible railway accidents that have 
occurred in thiR country. The last three vehicleR of 
a. goods t rain engaged in shunting at Llysfaen lime 
sidings, juRt eaRt of Llandulas Station, wero n 
brake van and two wagonR containing t ogethcw fifty 
caRks of paraffin. These and four other wagonf! we1·o 
left standing on tho clown line, whichriRes from 1 in 100 
to 1 in 147, whilst s hunting was done with tho reRt 
o{ the train. Two trucks laden with timbel' were 
then By-shunted againRt the standing wagons, whi ch, 
although t he brake were on in the van, ran ba.ck and 
met the down day Iri h mail. The engine, tender, 
guard's van and three front coaches appeared to have 
been enveloped in dense smoke and fia.mes instantly 
after the collision, and the fourth carria.geand thefront 
ofthePostOfficeva.nwereinvolveda.fewmomentsa.fter
wards. The fireman and 32 passengers were killed. 
The block system was not in force, but there was a. 
rule, the breach of which mainly led to the disaster. 
It was that there should be no shunting within ten 
minutes of the time when a passenger train was due. 
The r epor t wa.s very critical of some of the arrange
ments on the London and North-Western Railway, 
but Colonel Rich said he believed " that their line is 
one of the best in this cd'llntry and that it genera.) 
management and arrangements are as good, on the 
whole, as those of any of the other lines." 

Two railways in North Wales were openecl in 1869. 
The Carnarvon and Llanberis wa.s sanctioned by 
27 & 28 Vic., c. 186, 1864, opened on July 1st, and. 
under the act of incorporation vested in the London and 
North-Western. The Mold a.ncl Denbigh was a.n exten
sion of the Chester a nd Mold Railway, which had 
been opened in September, 1849. The extension wa.s 
brought into use on September 6th, 1869. The Mold 
and Denbigh retained its independent existence until 
1922. On January l st, 1870, the Lancashire U nion 
lines were opened. They ran from Cherry 'l'ree, near 
Blackburn, to Chorley, from Adlington to Boar's 
H ead, near W igan , and from Haigh Junction on the 
latter line, through Whalley Junction, Aroberswood 
Junction, a.nd Ince Moss Junction to t. H elem;. 
In March, 1870, a. junction was put in at Acton to run 
to the Cheshire Lines Committee's railway to 
Northwich. A line in the Liverpool subUI·ba.n area 
was opened on July l st. It ran from Edge Hill in a 
north-westerly direction to Bootie and thence to 
Canada. Dock. At Bootie a. junction wa.s ma.de with 
the Liverpool- outhport lipe of the Lancashire and 
York~hire. It gave the London a.nd North-W E-stern 
access to Southport and a llowed through carriages t o 
be run. between t hat town and London . 

The sAcond half of the year 1870 sa.w three aeriomt 
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accidents on the Lo ndo n and North-Wes tern. The 
firs t occurred at t. Nich olas eros ing, Carlisle, where 
the Lancaster and Carlisle crossed on the level the 
goods lines of th~ North-Eastern leading to the 
~aryport a nd Carl1 le and the N orth British . All 
s 1gnals w~re at "clear " for tho up mail, but whe n it 
was passm g over the level crossing the s ixth and 
seventh coaches were s truck by a North-Eastem 
goods train. Five p as. onget·s were killed. The fire
man ~vh.o !1acl taken chat·ge of tho engi no ovcw-ran t Jw 
t• t·os-. JJ~g l'llgntt!s. Jn tho rt'-atTangE'Iment oft he. tat ion 
1~C'rPss1tMod hy tho opening of t ho ~Nt.lo an d ( 'twl is:e 
lmC' of the 1\l idlancl in 1S7G this c· rnssing was d is
}lfl lls t>d wi th . 

The Boxer Indemnity. 
(From a Correspondent in OMna. ) 

Mos~ of the P ower co~cerned have n ow agreed 
to r emtt t he B oxer· Indemntty to the Ch inese Govern. 
m ent under cer tain condition <;. The American. 
Government has decided ~o apply its share to educa
tional purposes in China, b u t n o defin ite a rrange· 
m~n.t hM yet. been made b y the Brit.ish C:ov<Wnment. 
Thot'<' is n V<'t'.Y st.,·on g fC'ol ing amon~st. tho British 
co~-wnit.y J'esident. in (;hina t.hat t.ho r·Nnaining 
Rt·1t1. h RhA.r·o Rh onJcl h e applieod t.o ptu·pos<'l'! ot.hor t.han 
ocl uc·at.ion , and it. is known that r-;ovMnl bran C'ht's 
of the R1·i t.ish (;ham hf'rs of <.:ommel'ce in t.hi ::; C'OIIIl t I'Y 
A.I'O in fnvour of thi-. m onfly b fli ng usNI fot· t·ai lwa~· 
oon~tt·ll~ t .. ion. Quito npl\f't fr·om a ny feol ing 1'\.-. to t J{p 

p et·son s, and British factories crying out for order~. 
H ere we understand t hat it is the intention of the 

Brit ish Governmen t to u tilisethese funds " for purposes 
mutually beneficial to China and Oreat Bri tain." 
If that be the rase there can be n o question as t o 
which schem e sh ould be selected . It i13 up to the 
engin eering fit·ms in. Great Bri tain to tak e a firm 
s tand in this matter and insi. t upon consideration 
at least being given to a . cheme othe•· t han educ·n· 
tion. ln t hat they will un<l ouh t.ed ly have the full 
suppMt. of many. if not. a ll , of t h €1 B rit i~h ('hnm h f'r·:. 
of ( 'on lllll'l '('l' in ( 'hintt. 

, Tho sCirond nc·c·idont wns tho,t, w hi<· h happon~d Itt 
ram.wOI'~h. to tl~o up ni~ht. I ris h J'nai l o n SoptembE\t' 
14th . 1 ~11s .t ram was, 111 EWJ'O J', turn t'lcl of£ tho up 
t h .. oug h l.ulE'I mt o t! to \IP pl?,tfo rm line. The signa hna n 
I hought 1t wa~ a l1ght ongme a ncl had hi. di:o~tant and 
il.lter mod iato s ignals at •· c·INw," as also tho junction 
s 1~nal to the plMf<)l'm line'. The two fOt·met· E'Viden tly 
n~1slPd the d~·1ve1· ?f tl~e m 'ti l, who hfl.d o nly 60 yat·ds 
v.1ew of tho Jll.nct.lo n s 1gnf\.l. H o conld not pull up in 
I ~me, hut l'an mto the b uffer s tops and then c·e into tllP 
nver Ank~r. Both C'nginemen and one passenger w<WE' 
killed . 

The third arcident happ;mecl o n Novembet· 26th 
n._t H arrow, and was clue to the 5 p.m. expa'ess from 
hu~ton to Ma nc:hester and L !vorpool runn ing int o a 
tr'a~ n .or emp~y wagons. The p.1. senger train ha d an 
ass1stt ~g e ng 1ne, and its ~trivet· and seven p:1s:engen; 
were kdled. ~ fog prevatled and the p!l.ssenger train 
was not run wtth the care s uch conditions railed for, 
1\nd so ov~r-ran the Rignals that p rotected the empty 
wagon tr~rn. The l at.t~r had bre n delayed owing to 
the breakmg o f a couphng. 

. Unti l the first day of J 872 JH.ssongers between 
Ltverpool and St. H e!en. had to trave l 1•id ,'t. H e!ens 
.Tunrt.iou, bu t by the opening o n .January ls t of the 
1-Inyt.on a.ncl St. Helens I i ne cl ircct c·ommu nicat ion 
!)C(WC'Oil the two tOWnl'l was g iVN1. 0£ perhap equal 
rmpMtance was the fact that the line nlso s hor·tenNI 
1 he dis ta nce to Wigan and improved t.hc se1·vice from 
Lime-st reet, I .. iverpool, to the North. On Octob fl t 
2nd of the same yflar the line ft'Om \\1\i tchurch , o n 
t.he C1·eweand • hrowsbury, t o Tn.t,tenhal l on t he 'rewe 
nnd Chester·, was opened. It pt·ovided a route bet.ween 
Shrew. bury and Che. ter competitive with t he Oreat. 
\V estom . 

The yeat· l 73 was somewhat eventful. On 
,Jnnuary J. t a sh or t line from Allor·ton to Cat·ston was 
opened , and on May l st the line between F 1·od sham 
and Runcor·n. The lattet· inc!uded the v iaduc·t over 
t he rivet· Mersey- threo span~; of 305ft. each-and 
gave a quic:k t•o ute between Liverpool a nd Chester . 
On i\fay l st a steam-.h ip. orvice between H oly head and 
(: r·eenore, together with the Croenore-Dundalk R ail· 
wa.?', wa~; ?r.ought into use. The A. hby a nd N uneaton 
Railway, JOtntly owned with the l\lid la.nd, was openE'ci 
? n Hept~mbot· Jst, a nd on October 1st the first l'l!eep
lng carr~age ran between EuRton and Gla gow. It, 
was put. on the " limited mail " and ran three nights 
n week in ~ch direction .. On February 1 t, 1874, a 
serond carr1age was prov1ded and the service was 
then run nightly. 

Main 
aclvJsa.bd lt.y 01· oUlCIJ'Wise of educ·at.ion of tho ('hint>.;(' 
on \Vestel'll line . .; it iH a fact t.ha t the C'ommunic·ation ~ 
a1·o m·gont.ly n~eded, A.nd in 1.1te r>r<'sont UIHC't.ll ocl con 
d.it .. ions or, th~ C'omttt·y t~et·o can be li t t le h op«> of tho 
( l~me. e C.ovorn~ent. betng able t.o raise mont>y fOI' 
ra ilway con"t.t·ucttOn by means of fot·eign loan.-.. 
. The outstandin g l ndemnity, which, wi th accrueci 
mt.erest would amount to abou t £ 11 ,000,000, woulcl 
be suffic: ien t for the const•·uction ancl equipmen t. 
of about 1000 miles of railway in 'hina. 1'he work 
would p1·ovide employmen t for t.housand:; of Chinese 
labourers and would neceH itate large s u ms of money 
being spent inC t·eat Britain for t he nece. , ary materiai. 

Electrification of British 
Line Railways. 

A N int.oro. Li ng pt·cson tat ion of t he case for t hC' 
e lect.1·ifica.tion of main lines on Bri tish rai lwavs 
was made by Lieut. .('olonel E. O'Brien before· a 
moot ing of t he I nstitu t.ion of Locomotive EngineCirs 
at th e Engineers' Club la.st night (Thur. day) . 

Various suggo. tion~ have b een made M t o the ter·ms 
under which uch a. cheme s hould be carri ed into effert. 
No one contemplate.-:; handing this large su m of money 
ovot· t o the Chineso Oovernment undot· a. pt·omise 
to build railways, because not a penny wouJd ever be 
u1 ed for uch PUl'J)Ol'lea. The most practical mothod 
would appeal' to be to let the (;hinese GovemmE'Int 
d ecide on the location of the railwavs and then to 
con~tntrt them uncle!' tho upervi. ·ion of British 
engin eers. Whon the Jines had been completed thev 
would b e takf'n over· by the Ch inese C:ovemmen't 
subJect to t.he r e t.cn tion or t he nece sary Brit.il'lh 
E'lng1nee1·s and account.ants, who s hould have complete 
control over expendit.ure fo1· a definite numbel' of 
Yt>A:rs. 1-iuc l~. safeguards .af'e a hsolutely esst>ntial 
wh~Jst t.he m1h tary eleme!lt IS in con t.rol of the country. 
R a.dways p~o~erly. adnunist.e1·ed pay hand. omely in 
Chma., and 1 t ts faU"ly safe to p redict a. return of at 
least 10 pel' cen t. on such railways. They would 
even tua1ly _yield, a.y, ~1,000,000 per annum p rofit, 
and to sa.t1 fy the Chrnese idea of utilising the:;o 
funds for education , a. portion of t he profits could 
be devoted to that purpose; a portion handed over 
to t he Chine e Government, ; and the balance used 
for cons truction of additional railways. That the 
amount to b e used fot· educationa l purpose. houlcl 
be reduced to t.he loweat pos iblo minimum is un
doubtedly in accordance with B ritifth opinion in 
China. A cer tai n a m ount of good can he done in 
techn ical education, but it sh ould be d one in China. 
~h~ number of studen ts sent abroad hould be 
hmt ted to a very few picked men, so that employmen t 
could be found for· them on their return to theil' 
native countrv. 
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The auth or said that to make the compa.l'i..:;on 
of steam ~n.d electric operation as c:lear- as poss iblr, 
he had d1 v1ded the costs under· two main heads. 
In the case of . team operetion he had taken :- ( 1) 
Tho cost of energy. i.e., of coal d elivered to th o 
locomotive rwming shed ; (2) the co t o f mainten· 
a.nce and opet·a.tion, including repa.i rs, cleaning. 
drivers' and firemen'. wages, lubrican ts, water , store .. 
The cost of the opet·at.ion of the a.me service.:~ b\' 
electl'ic locomotive· Wl\'3 s imilarly con idered undPt· 
two heads :- (1) Cost of cur·t·ent delivet·ed to tho 
loeomotivo, including a ll los. es in t ransmis ion and 
conversion, and t.he mechanical and electrical d e
ficiency of the locomotive it.self, and alRo including 
a ll fixed and maintenance charges on t.he plant 
nece3sary for t r·an<;mil'!sion of cmTent from t,h(l 
generati ng s tation to the ClliTent colJert.or of t.llC' 
l?comotivo ; (2) the cost of maintenance and ope1·a· 
t JOJ\ on exaC'tly ana.logoUE lines to thoRe of the steam 
erv ices. The results of British subnrban electl·if1<·a

tion operat.ion showed t.hat the oost. of maint<'nanco 
of t.h e electt·ical and the mechan ical portion~ of t.hC\ 
rolling s tock wa..q less t.ha.n the avet·age cost for 
ann:Iog~us charges per s team engine mile for a who lo 
mam lme system, and that the cost of elort.r'ic 
operation would be very much less than that of tlo 

s team . ervice. run a~ the same peed and frequenry 
a the eleotn c serVlces. As the d u ty imposed on 
the electrical and mechanical equipment of r olling 
stock for suburban services wa much m ore severe 
than that impo. e<l on a n electric locomotive for main 
line work , it would follow, even wer·e no other data 
avai la ble, that the cost of repail's of main line elect.Joic: 
locomotives would be substantially le. s than the 
analogous co. t for steam locomotive ~ . The avo1·a.ae 

Two. important ~cts wer·e o b tained dw·ing the year·. 
~ne- .}6 & 37 Vro. , c. 225- gave powers for the 
1 tnprovomen t and e nlargement of the old harbour at 
H oly head . The othel'- 36 & :37 Vi c., c. 1 87- gave 
pow~rs t.o t>nlarge the Citadel , 'tation, C'erlis ' e, to 
1)rov1de Independent line." for goods traffic and to 
or·ect. other wo~ks .in a~ticipation o f 1he openi ng o f 
the ettle and ( a.rlts le lme o f the Midla nd . 

~n the d ebate prior to the second reading of the 
Chrna Indemnity Appl ication Bill in the H ouse or 
Commons on June 16t.h, ome curious remarks were 
expressed on ~he terms .un.dor which t.his money 
!10uld. be rem1tted, and 1t IS a. g1·eat pity that so 

l1ttle l1g h t was thrown on actual conditions in China 
to-day. It .is .not .possible to compa re t.he position 
of C r?at ~ntam. w1th the oth ew P owers, particular]~, 
An:'er.'ca, 111 t im_; matter, one reMon being that 
Br1tam was t ho only nation t.hat put in a (']nim for 
a ct.ua.l l osse::;. 

mileage per annum run by the equ ipmen t of a sHbt~·. 
ban electric train was a lso moro than double that run 
by the average . team locomotive. But it w~ now 
known by evidence from electrified por tions of main. 
line in America, France, Great Britain and olse· 
where, that not only was the electric locomot.ive 
capable of double the m ileage p er annum o f the steam 
locomotive, but also that the co t of repairs per· 
electric en gin e mile were from one-third to one
seventh t hat of the repairs p e t· s team engine mila. 
Tt wM also k no" n that the progress of electric loco
mot.ivo d esign hacl h eon such in recen t year. thM 
~.he electJ·ie locomotive WM superior· a-> a traC"tOJ' 
111 CV<'I'.Y rcspc-rt to t.he steam locomotive. and could 
h~ con.'itl'uc·t,ecl within the Rr·i t ish loading gauge to 
g1ve doHble t.he d t·awbar horso-powol' of t.he most 
powOJ·ful s toam locomotive and yet without. E'XC'eNI· 
in g t.ho weigh t p or· foot 1'\m n ocessa.r·y for t•·aver::;ina 
the br·idges on any main l ine in Great B1·itain . Ex':' 
C' lucling the C'Ost of fuel in t he case of s t cam 01 of 
energy in t.he caRe of olectririty. t.he vory lm·go 
economy of about. IOd . 1)('ir Pngine n"lile should he 
offectPd by substih1ting the olC~ctric for the steam 
locom ot.ive. If t.h is oc·onomy wero no t. mod itiC'd 
hy oth?t' faC' t o~s it would rcpr•e.ent. a vct•y Jar·go 
annual m crcMe m net rovenuo if appl i d to the wh ole 
?f t.h e Bt· it.isl~ r~ilw~tys. T h o engine m ile.::; p er annurn 
111 Or at B1·1tam on . tanclA.t'cl gauge railwav ' WC't'C' 
!i04, 916,:HJ in 1 9 2~. An economy o t JO<i. pPr mill. 
I'Opr·escnt.ed . o~pi'OXImat.oly £2 l ,OOO,OOO per 9JU\Hm. 

A ve,•y serious ac<·iden t occurred at Wigan to tho 
d own •· ' r o · • 'L' " A . urrs., .r-?'PI'e. s on ug ust 2nd. 'l'he rear 
pot·tton o f the tJ'atn wa:; very badly derailed a nd ten 
p nssengot· we1·e killed . The a ccident was inqu ired 
it~lo .by Captai ~t-afterwa1·ds Si r H enry - T ylor, who 
d1srrus'*'~l the 1clea that the facing po ints at whic·h 
I he derailmen t. occurred were movNL unclor· the t ra in, 
and c?n<·luded that. the oscillation Mt. up by the 
Pxres:=;tve spaed was 1·esp .:msi ble. In th is conc·lusion 
tho Inspecting Office!' was a ided hy the fact t.hat the 
whl:'el base o f the coac hE's wal'\ so shor·t that. it was 
JW~rticall y impos. iblo for the s ignalman to m ove the 
p o111 ts botween the wheels. The inquiry was. however, 
111 n senso rPop "ned in .Tu nE', 1875, when the exec utor·s 
of one of the pa. sengers who were killed s u«>cl tlw 
r-ailw~y c·ornpa ny, a nd ?virlenre was t.hert givon that 
the s rgnalm!l.n wa. a nx10UK to dPal wi th a t rain fo1• 

Stal ybridg~ as soo n as the oxpress had p assed. 'l'ho 
fOI'Jl\(W tra rn would have to go into t ho loop , and it 
'~·as suggestt>cl that. i 11 his anxiety ho r l:'storNl tho 
s1gnal for the. " 't'ourist" boforo it. had passed a.ncl 
I hon unconscnously openNl tho points. Tho ju1·y 
woul d seem to have been i mpre~s<'d by this opinio1~. 
ns they retumed a vor·clic·t against. the company. 

' rhe o nl y event. to bo notocl in relat ion to t he yetu· 
l 874 is that tho Harbot·no branc·h wax opened o n 
Aug ust. JOt h. f t. was c·onstnrrted b)' a pl·ivate com
pany und<'l' 29 & :JO Vi c. , c. 101. I 66. nnd was 
wot·kPd by tho London and Nol'lh- \\'pstCIJ'll C'ompany. 
I t rf~tainfld its independonC'A un til I !)22. · 

• 
\ \' tTII the rNiu1·tion in lho numhe-r of night. oxprC'sse<~ 

hy tho W eE>t 'oi\Rt t•oute 11ow that the holiday t.11\IHI' ill 
over, tho slroping l't\r lmin fl'). 'tmnraE'Ir for t.he Nort h ol 
I re-lund is a~ain dPp:-~ rlinq from l<;us t on and not. fr·om 
, 't . Pnnrrn<.. 

• 

Tho orcl inary C'h in<'so . tu<ient who ha.'l roreivt>rl 
his oducnt.ion a.t>rond ili not t.h e t rad e omiKsary t.hat. 
one 'wou~d s~1ppose. I f he ~Ul'i been sent abroad by 
a~ organ1sa.t10n, such M a rarlway, and is immediatt>ly 
~1ven a post o n his relum, his echrcat.ion is a goocl 
mvest m ent so long a..'> h e does n ot. Ml'>i 1·e t.o t.he highes t 
pos.~. ~he te~pta.tion, howevpt·, is for him to go into 
poht.ws 1mmerlrately on his return, becau~e, wit.h 
po!iti~al in~uenco, ~e is able to . g<'L th e big highly 
pa1d JObs. The ordma t·y student wh o is R<'nt abt•oad 
by t~e Gover~ment invariably d1·i lt.s into poli tics 
on hts. ret 1~n lot·. t.he same rpason , and his foreign 
educ~\l. 1 on ~~ of l1t.tle value to him oxcopt that h e 
obt.a.1n<; a s.l •ght knowlPdge of a foreign la nguage a nd 
genera.Uy p1rks up some of t.he evi ls of a. foreign countl'y. 
The Chinese who have been educated on W t"stem 
lines, oithea· in Ch ina. or in a foreign c·otmtr·y, a.1·e not 
Pxa.ct~y a credit t~ Ulis country. They genorally 
~:on.<~ t.ttute the ant1-foroign olemon t.- whirh exis ts 
111 an a larming dt>gt·ee t.o-da.y - bnt. what. have t hf'v 
d one for their own count.1·y ? · 

It must not be supposed that the advoca.tos of 
railway and indw~tl· ial expa.n.'lion a1·e enemies t.o 
education; on the rontrat·y, they aro i t.<~ suppo1·te1·s. 
hut sound clevolopmen t m~t. p roceed in m ot·e than 
one direction . \Vhile it is acrepted that the value of 
C1dUf'fl.t.ion is axiomat.ic, to rogMcl it a::; t ho only o1· 
even t.he mor-;t i mport.a.nt faot.or in t he count.Joy's 
dev~lopm<>nt. ~s <'con omic h eresy. J t mttRI. proceed 
pan 7W.<J8U wr t,h ec·onomic and. indust.Joial devolop. 
m ent. 

\\'ith a La.hmll' Oovomment. in ofliro in C:1·ea.• 
Rr·itnin it i:-; diffirnlt. t.o undar~tr.nd it.'! ven con~ 
t.omplating Rpencl i ng £400,000 P<'l' annum on oclucating 
Ch inese wh<'n th('lre a ro over 1,000,000 tm<>mplo;yt-d 

.on .modtfy mg !ort.or w~ the cost of siding clN·· 
t.r rfi c.at.aon ; but o[ much moro import.anco was tho 
cl~n.~1ty of t.ra ffi c. On this density expr·e..:;socl in top. 
mtles por trnc·k milo per &J'lnum d epended the ro"'t 
of eloct.l'ical C'ncrgy suppl iocl to t.ho olertrio loi'O· 
r~o~h~o. Tho d ensi ty of t.raffic was cal r u latecl h v 
d.1v1dtng ton-milea~e per aml\lm by the numl:er ~~ 
smg~o, .Lre<'k miles .or t.ho railway. 't'h.is gave an 
o'rpte."-'IIOn of ton.-mtles pot· kac·k milo pN· a nnum. 
and tlwso ton-m1les bMcd on woight, of t.rain nnd 
load h ohincl the d t·awbat· wor·o tennod tho t.rnili n_g 
t on.Jnilo whioh he had t.aken t\l a basis. 

I 'TRONO CASF. FOR ( 'ONVIJ: RSION. 

Th~ C'Ost of t.he t.rack equipment and tho rost of 
C'lcrtt·1cal onorgy wore a lso r twt o1·s whi r h affC'rt<'cl the 
not eronomy t.o be r·eal i."cd. 

Jf tho rost of c)c('lt·ical <:'nor·gy c·ou ld bo r·NlurC'd 
HO that. tl~e rost. of olMtririty pCir C' IN·t r·ie on~ine m il(' 
w~-. no l11gh~r· t.h a11 the ~ost, ~f fuC11 p<w s t flam <'ngi1w 
m1 l<:' tho ult Jl'l'lC\te C'lert r1f1rf\t.aon of tho higg<W pMt. 



• 

'EP'J'. :l ti, 1924 THE EN G I NEER 357 
========================~=======================7=================~·-====== 
of t.ho British railway mileage would be practically 
a.-. ·w·ed. A curve had been drawn which should 
show that n.t a t raffic density of about 2,300,000 
trailing ton -miles per track m ile per annum the loco
m otive costs of operation by electricity were about 
the same- as by steam. This density was, however 
rnuch exceeded by the den.,ity on most of the more 
heavily t rafficked syst em s ot Great Britain now 
nmalgame.tcd. II his very conservative figures wero 
<·orrcc·t tho five large t, railway :-~y:-~ tems in <:reat 
13r·itain prior· to the amalgamation.-; a ll had sufficient 
t\\'cr·agc dcn:;;itie of traffic to warrant the clec
trifi<'at ion of the whole system. Tho dens ity on 
t ho main line arter ies of traffic on these ·ystems mW:It 
obviously be much greater than the average for· 
tho wh ole system, which in cluded many branch 
1 in<'s with sparse and ligh t t raffic ; it was probably 
<'O.pnblo of proof that the ton-miles p et· track mile 
d<'Mity on the fow·-track main lines radiating from 
L ondon wa at least 5.000,000 to 6,000,000 t ra il ing 
tt•n -miles per track mile per annum, and the con 
M'<Juent net increase in reven ue p er engine mile 
for· an area extending about 150 miles from London 
would be at least 5d. per engine mile. 

To obtain a basis for cost o£ cw·rent in rela t-ion to 
dt•rLSity of traffic the t.r·ai~l services on a typical 100 
miles of route of d ouble track me.in line had been 
examined . The amount of current required had 
bt'on estimated on the basis of 30-watt h ow·s p er ton 
milo ; the calculated load f&ctor of th e supp ly being 
t\pp roxima.tely 50 per cen t. A careful e timate of 
the total ton mileage p er annum combined with 
the known engine mileage indicated an average weight 
of train hauled of 250 tons, which seemed to be 
rcpre ·entative of the avera go tr·affic of a large railway 
t-~y ' tern. The average ~veight of electric locomotive 
r·e(tuit·ed for su ch an average weight of t r ain had been 
taken empirically a t 70 tons . 

The cost of replr,comen t of th e steam locomotives 
by olcctri c lccomotive did not affect the ques tion 
of rapital expenditw'e, a an elccctr·ic locomotive 
<·ould easily perform ix times the mileage per annum 
of e, Rteam lccom otive, but the ratio of co t of an 
electric locomotive and ~f a ·team locomotive capable 
of e<~ual duty we. only 1 . 7/l ; if t he engine workings 
could. therefore, be o arran ged as to provide only 
1 . 7 times the annual m ileage of the steam loco
motive for the electric lccomotive the cost of th e 
<·hange should be bo.ne by the renewal fund or from 
revenue e.nd without d iminishing th e new revenue 
o f the railway. 

It seem ed probable from the above considerations 
that t he e lectrification of t he main line de erved 
r·athet· closer investigation and more attention than 
had hitherto been accorded to it. Most other 
cotmtr·ie . with far lower density of t raffic on their 
1 ail ways than obtained in Great Britain, were m akiog 
rapid progres with electr ification . and happily were 
p lacing orders for a considerable proportion ot t ho 
plant required in this country or to British d~ igns. 

l-)AVUlGS IN O PERATING COSTS. 

Ho had confin ed himseJ£ str ictly to economies 
obtainable in regal'd to locomotive opet·ation only, 
hut. it, must not b e forgotten that other economics 
l cs:-~ easily conver t ible to a de6nite m oney value, 
wouJd accrue, arising from :- (a) Elimination ot 
nccc~.-; ity for b ridge ren ewaL<; to meet t he heavy 
weigh ts of s team locomotive!'!; (b) reduction of wagor 
stock duo to quicker wagon movement and elim.ina.
t ion of locom otive coal traffic ; (c) reduction in paint
j n f! of rolling stock, s tations and s t ructw-es ; (d) 
r ed uced wear and tear of pen nanent way due to 
11bsence of reciprocating p a r·ts on locomotives and 
lighter· axle loads; (e) reduction in total exp end itw·e 
on good!; glrat·ds due to quicker movement of s tock; 
(.{) increased cPpacity of terminals aPd statioru; due 
to cl iminatiou of engi ne movements ; (g) in crease in 
<'t'pPc·ity of line due to cqttali:-:ation of h-e igh t and 
pe.-;:-;cugor tr·ain :-~peed!-; ; l o lrca" icr freight tr·ai n.'5 
hcin g ho.ulable ; to higher· s peeds on up gradients, 
nnd to t ho elimination of ongino duties. 
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... \ LTI:lOUGI:l l'ailwLy electrifi<:aUon il:i a 1mbject upon 
"hidt itulumerable books and papel'l5 have been 
"ritten . there is no t.Luest ion that th is new and exten 
t-- ive vohune, which deals with the work that has been 
carr·ied out in Germany, w ill be read with interest by 
a large number of ra i lway and electr ical engineers. 
Continenta l practice does not, of course, confo rm 
entirely with Brit ish practice, but tha t doos not imply 
that we in this country can afford to ign ore a ll that 
has been don e abroa d . 

'I'he toy::.tem which is adopted doe::. not alter a ll the 
details of an electrified line. Methocls o f suppot·ting 
oYer·head contact wirel:i and transmission lines, for 
instance, are not affected by the padicular kind of 
curront that is used fot· prop elling the trains. A book 
whi('h contains so much detai l as the one now before 
us mw>t of necessity appeal to those who a t·e in any 
way interested in the f' lectl'ification of railways, and 

especially main line railways . 1 t gives a comp re· 
hensive account of the con "truction a nd opera.tion of 
the German electric rai lways up to 1924, and its 
twelve sections have been written by sp ecial is t s who 
at·e connected with the var ious p a r ts of the German 
State Railway system . 

The ground covered inc! udes, among other 
things, the economic reasons for e lectr ifi<·at iou, 
tho early electrification. K('h om9s. steam and 
water power tation.-;, tho :;ourcc:,; of powor 
in \\'iirttemberg a nd thoit· tL.o;e fol' elect rification 
purvo~c:-;, O\'erhead tmnsmi:-~sion line:-~. the 110-
kilowatt distr ibu t ion system in. 'outh Ger·mauy, 
dotaih; of mast s a nd insulator'S, t.ram;former:;, :-~witch
gear, overhead traction l ines, a nd methods of suppor t.
ing them over as many as sixteen tracks, methods of 
erectini overhead wires without stopping tho traffic, 
maintenance of overhead lines, safety precautions, tho 
choi('C of e lectric locomotives for given outputs, 
mechanical methods of driving electric locomotives, 
modern express and goods locomotive , e lectr ic tt·ain 
heating, dynamome ter cars, locomotive shed ' a nd 
theit· de ' ign, &c. 

Incidentally, some information is given relating 
to the application of Lent.z gear to electric locomotives, 
a sch eme which som e h ave predicted will ultimately 
enable electric locomotives to be operated with con 
stant-speed motors. Another branch of the subject 
to which considera b le attention is paid is that of over 
coming te lephone t roubles, resulting from the use of 
a lternating current . Although for the most part the 
book deals with a ltemating-cun ·en t traction consider 
able attention is paid in the latter p a rt of the volwne 
to the direct-cw·rent sy ·tem as used on some of the 
urban and interurban rai lway:-;. 

P erh ap s the mos t praiseworthy p oint a bout the book 
is that it is thoroughly p ractical. I t s main drawback 
ft·om the English engineer's point of v iew is that it. is 
printed in the German language. A ~··eat deal can, 
h owever, be learnt f rom th e drawings, diagrams of 
connections, and other pictures. I n a ll there a re 662 
illus t rations and 462 pages. 

SHORT NOTICES. 
liOO .M ilu ill 0 pen Boat.'!. By Cecil F o ter. Lomlo11 : 

Martin Hopkinson &nd Co., Limited. J 924. P •·ire I 0 . 6d. 
- In this volume Captain Cecil Fos~r de!'cribes the voyages 
of the two lifeboats which loft the ill-fated Trevessa, of 
the Ho.in Steamship Company, when she sank in mid-ocean 
on J une 4th, 1923, A-nd arrived at Rodriguez end Mauritius 
on June 26th and 29th respectively. Captain Foster 
commanded one of the bol\ts and First Officer J arnes 
Stewart Smith the other. I n the first, or No. 1, boat there 
were in all twenty men ; in the se(·ond, or No. 3, boat, 
there were twenty-four men. The boats carried t he 
ordinary provisions prescribed by the Board of T rade, 
sufficient indeed for a day or two, but. fa.:: too lit tl"' for the 
long voyage which the ra.pta.in decided to make. H ow he 
eked out the supplies of ship's biscuits and tinned milk, 
how he caught rain water whenever he could, how matches 
were economised, but how, o.bove e.ll, he maintained 
discipline and even cheerfulness in an exhausted and 
emaciated crew, and brought them Ra.fely to land with the 
loss of relatively few hands, is told in his own log and tha t 
of Chief Officer Smith, extended by many notes compiled 
from memory, refreshed by conversa.t;ion with the creWii 
of the two little vessels. H ere we have a.n epic of the SCI.\, 

told in simple language, with no attempt at bjgh ' vrit i.ng, 
and depending for it effect simply upon the statement of 
undecorated facts. It is a wonderful book, a book for 
everyone to read, a book of whjch it is safe to prophesy 
tba.t years hence, when the loss of the 'l'revessa is forgott.e11, 
it will be read and read again by nll who love a stirring 
no.r-rative and \\' ho are moved by tbe conquest of num over 
the adversities of tho sea . Otu· admiration for British l!etl.· 

lJU}.nship is increased a hundred-fold when we x·ead this 
story of splendid endurance and fu1al triumph. Of tech
n icali ties there are but. few in the volume, and it doex 
nothing whatever to clee.r up the mystery of why the 
Treves.c;a, a well-found ~->hip, sank. All that can be said 
is tIt at No. 1 hold filled rr.pidly with \\tl.ter, that lhct wat r· 
for orne reason ot· another fail ed to find aC'C'eSS to the 
swnps, and ths t the pumps therefore, which might lu.we 
saved the ve "el, were tU~CI<'ss. 'l'he cargo was zinc con
centrates. Whether as tho r<'sljlt of the accident. a difiet·ent 
method of stowing those concent.rates from that \\ hich 
ht\S obtained for many yem·~;; will be fo und desil'ublo, we 
<:tumot sa.v. For the moment wo at'e far more interest.ed in 
Ua.ptain F~oster's volume as an 1\ddition to the gloriotL" 
ltit~t01·y of the l:iOU than in uny teclmic1:1l e>onsiderutio11 iL 
JUay n1.ise. It is a. book for· ovoryonr, boy and man, gil'l 
H.lld womun, to react. 

SIXTY YEARS AGO. 

l !'l ow· i~>::.uo of eptember :30th, 18U4, we recol'dcd thut a 
l\[r·. 1\l'Laine, a Belfast ntWI) I nrchilect. had suhrnitted to 
tho Adrnir~:~olty a " bold nnd revolutionary " scheme fot· 
the ronstruction of warships. The main feature of Mt·. 
M'Lo.ine's scheme lay in the aba.ndorunent of broadside 
guns and revolving turrets, and the substitution of fore 
and nft guns " to fire only on the line of t he keel. " A 
ship thus armed would present to the enemy a target only 
a. fi ft.h of the extent presented. by her length. Moreovet·, 
the scheme, it was held, would pennit the guns carried 
to be enormously increased in weight. I t was proposed 
that the "captnin of the gun " should retain control over 
its elevation, but that it should be pointed by the cteers
ma.n of the vessel. T o facilit;:.te bringing the guns to bear, 
the ship was to be fitted with twin screws, and farther to 
help towards rapidity of tw·ning, a. centrifugal pump Wll.S 
to be fit.ted at the bow to ne t. ft.S a supplementary motor. 
In its main. principle, Mr. l\1'La.ine's idea. is to ho seen 
applied to-clay in connection with the djscha.r·ge of tor-

pedoes from submar·ines, and with the fu·ing of automatic 
guns through the tractor screws of a.eropla.nes. . . . . In 
e. note elsewhere in t he same issue we gave some partrculars 
of the Clyde shipbuilding industry. 'l'bere were ~t the 
da.te thirty-one shipbuilding yards on the Clyde, thrr teen 
or which had been established since 1860. Ninety vessel ~:~ 
were on the stocks, representing a total of about 70,~00 
tons, which, with some forty steamers in course of bemg 
fitted out or prepared for soo, gave a total of 130 vessels in 
hand, with e.n aggregate burden of about 100,000 ~on~-> . 
During the preceding nine m onths 150 steamer~, wrth 1.\ 

total of 117,000 tons, had been la.Wlched on tlte Ulyd<'. 
It is interesting to note that. during the pru;t eight. woutlt li 
of the cw-rent year the Glyde) ards have launc·hed nlmo~1. 
exactly the same ntunber of , .e'lsels, 148, '.llthou~h the toh~l 
tonnage Wcl.s nearly thrco times ns IP'eat, :330, 8ri. . . . 
l n another paragraph we recorded that an iron Oot~tin~ 
dock, built at Glasgow end taken ouli to .Jave. hud ~:~u11k 
upon the fiJ·st occasion of its being used. P ersever ing 
efforts were made to sa.lve it, the final s<'heme t.r·ied b<>ing 
to dt·ive the centrifugal p umps attached to the dock by 
chain from the shaft of a SJnall steamer moored above. 
Partial succees attended t hese efforts, Lut they had finully 
to be abandoned because the small steamer cQpsizod u.nd 
sank on t op of the do"k. 

MACHINERY FOR SOUTH AFRICAN COTTON. 

SollTH Arnl.lCAN engineering fums are making o. 11troug 
bid for the business t hat will result from tha development 
of the cotton growing indWitr·y. A la rge Joha.nne~bur~ lin n 
has just constructed a cotton press " tramper," whi<'h i'l 
used for "tramping " the cotton down into the press. In 
American plants this work is performed by steam pres::.urc, 
but stoa.m not being available at Rustenburg (Tran~>vaal 
Province), where the plant in question is now in suC'ce~>sful 
operation. a.n alternative device, electrically driven, wa» 
designed and built by the engineering firm. 

The rate at which the demand for cotton mo.chuter·y in 
the way of ginneries, &c., is increasing can be gauged from 
the following figures, giving t he quantities of cotton lint 
produced yearly : - 1910- 11, 13,623 lb.; 19 14 15, 
215,990 lb.; 1918- 19, 764,G84lb.; 1919-20, 1,094,7o:J lb . 
1921- 22, 1,096, 182 lb.; 1922-23, 2,609,068lb. 

The quantity of seed produced in 1922- 23 was 
5,509,544 lb., linters G4,389lb. For the 1()23 24: season 
the quantity is estimated at 7000 bales of lint a.t 
:;oo lb. per bale, or 3,500,000 lb. But for the drought 
in some parts and locust ravages in others the crop 
would have been a.t least half a. million pounds more. 
So la rge is the additional acreage being broken for 
sowing cotton at present that it is estimated that, making 
ful l a llowance for vagar ies of the weather and other draw
backs, next season's crop should be n ot less than 10,000 
bales. Vvithin the next twenty years, Mr. Keatinge, the 
Empire cotton growing expert, who has recent ly been on 
an extensive tour through t he Union, estimates, as t he 
result of what he saw and t he enterprises which are under 
way, that there should be an annual crop o£ 500,000 
bales. Rhodesia. is also going in for cotton growing on 
a. big scale. Following last season's successful experiment, 
when approximately 3000 acres were estimated to produce 
nearly 1200 bales valued at £35,000, it is calculated that 
between 50,000 and 70,000 u.cros will be planted to cotton 
next season. It is obvious therefore that the dema.nd for 
machinery will be on o. very huge scale. 

, 

Letters to the Editor. 
( lYe do not hold otmtclvu rupon6iblt for tile opinioM "i uur 

corrCJJpondwu.) 

~ur,-Yow· tilut>ly ur·tido 011 tl10 above ,.;ubjO<:L \\ill, J t•·u .. f, 
induce I!Ome roprosentuti,·o body to coHveno l\ couferom·o Mt('h 
M you out Uno. 

ln lrt.utlying tho \'twiouK C0\11'1!0>1 offered by 011 r u ni vt>nsit il'K 
antl technical collogct<, 1 hnvo frequently been t~tr·uck with tho 
entire lack o£ any eo -oroim1ting infiuent·o in tho onginccriu~o: 
r raining offered by t!Udt institutions. 'I'ho diiTcronL Htanoo.rd>< 
of education and length of traini11g deruundt>d by Cnjlinccrang 
firms also provioo <·o11vincing evidence oft bit! lack of uniform it ). 

H tho outcome o£ lllll'll a conferenee a>~ you forc:;hadow \\OtO 
the formation of a rcvro~cntativo committee .o inq1uro mt o, and 
mako suggc~<tion>~ in conno<'l ion with, the po!<!-tbi lity of <·u
ordinntion of eugineoring trainin~ on a. more <·ompl'('hl'll"".., 
uMis thun obtuins to-duy, itH cxi..-tcnce would bo thoroughly 
jut!tifiod. 

Anoth er quot!liun which t~hould cluim !lac ullcntio11 of tolll·lt n. 
<·O ttforoawo ill tho llbMohato need in tho truining of tUI ongi11oN· for 
ll knowledge o£ tho It II IIIli II uH well U>i of tho moclauticulrmL(·hinc. 
You 11\CIIt ion lllll!l-:1 produd ion llll being one of tho fa<·ton• whidt 
huH brouglat ubouL u need for change in engiuooriug tminiug. 
,\!though the tochnicnl .. idO o£ l\11 engineer's trtlining plli,)"H U 

I)I'Clll IJUrt. in the intro<.luct ion of llltl&! production UICthodt--, tho 
mlljority of problcmll iawuh cu come under the catcgur) uf tL 
now science '' hich hils bcon termed " humtlnic,;." 'l'o tim; t<tdo 
of un cngioecr't~ traiaaing it.'' ould seem thut moro and moro lLll cu
t ion will need to oo ptliu in tho future. 

c. H ASW:'l"J', 

Editor, Woman EtLIJillccr. 
Loudon, September 2<1th. 

ALUMINI UM BRO~ZK 

'm,-I n your leading tt.rticle on "Aluminium Bronze," rn 
your i~sue of the 19th im,t., you state that" at tho preaeut tunc 
there is no Britit!h fim1 producing tbe..e alunuoium br om.e 
alloy!! os a regular part of its output." l\lay we pornt out that 
this it! not quite c·orrect, os this firm produces for cerltlm of at.; 
regular cut~tomer.; cold rolled aluminium bronze strip of the 
"lltraight " nllo~a of copper to which yo\1 refer, vrz., "it h 
8 or 10 per cont. of ul11ruinium. 

THOMAS BOLTON A'<O ~0!-.S, LTD., 
H. C. ANSTEY, Loetll Direct or. 

Froghall, Korth 'taffordahire, eptember 2:3rd. 
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Machine Tool and Engineering 
Exhibition at Olympia. 

No. J \ • • 

Fui!(III!J .llw·hi11c. .\ "iclc n111~c u[ }'0\\tll' luwu• wr· 
awl kimlt('(l llltll'him•n is to be sN•n 011 tho shtnd of 

• 
B. and :-\. ;\ l n s:-.ll\', Lirnit<•d, l\htrll'hcstor. scvont' 

• 
of tho t•,hihit:-. t• mhrnc · in~ l'm~turcs \\hit h have n o t 
hit hc•1·to b<'NI :-. ho\\ n. This l't' ll\t\l'k t~pplics pnrticuhwl~ 
t o 1\ modo! of tt JIO\\ ly invont cd forgi ng machine 
whieh <•mbodit•s tho ttualitios of both the hammer 
und tho hydn~ulil' prc•ss. \\'o have had a n oppor 
tunity of witno~t-~iug tho firsL of those machines 

• 
in tH·tutt.l operation L\t tho buildol·s' works and wore 
,improssNl by tho ingenuity di::;playcd in its con~tr·uc
ti on und its s ilcrH·o in adiou. An illustration o £ th(l 
act ua l mad1i no is given in Fig. 50. lt consists 
essentially of a hollow ,·am <·ontaining a p iston w orked 
from a crauk at the top of the 1nachine. tho rociprocat 
ing motion of tho pis t on be ing communicated to tho 
ram through o il c·out ained in the <·ylindor. The cnm l• 
is pt·ovided with a h <'a vy fly-wheel drive n b y 
a I cit, but for the latte r· a moto r m ounted o n 
tlH' mad1ino its<.'l£ cau be s ubst ituted. The <·rttnk 
rcvoh•cs at t\bout J 20 revolution :.; p e r minute, and 
tho n•eip1·o<·atin~ H\OV<'m<.•nt of the ram is about 
2~in. 'l'ho vosi tio n o[ tho ram can bo varied 
at will by mca11s of a vnlvo whi('h allows the o il to 

• 
flow from o ne s ide of tho piston to the other ; in 
ot lwr wonts, t lm d is t an<·o hot wee n tho pallc tts, 
" lw11 1 ho l 'tllll is n t t hc bo t tom of tho s t 1·okc. i :-~ 

- -• • 

THE ENG I NEE R 

th ' blotk of a drop stamp. Tho machine is securely 
kcy<'<l iut o the d<)\'Otttil of tho tup. By tightening 
tl1o guide hn1 s oft ho s hllllJI on to tho tup b.) moa ns of 
th<• s<'IC\\ ndju:-. tml' lll onlim\J'ily Jli'O\•idcd. tho tup 
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required uud(olt' these <·ondit ions being . from :3 to 
!i brake horso-pc)\\ or. 

Pncunwtic 1/cmwwr. .\nothor u.·eful ma<'hiuo 
s ho\\ n hy l\11·--sr:-.. ;\lus:-.<'y is tt pne umati<' htlllllll<'l', 

-------------------------------------------~ 

• 

FIG. 51- PORTABLE PLANING MACHINE MASSEY 

is h ol d firml y in ]>o:-.atJon ttlltl 1 he machine is further 
s t eadied by mctliiH of four adjustab!c pillars s upported 
£1·o rn t Ito bio<'lc 'J'o pa·cvcnt Jl\ovcmcnt of the mach in(• 
tl>long tho d ovolltil , )ll'OYisio n is m ud c for wedgi ng 

U) 11\cun:-. of which it i:-. pu:-.siulo to :,;trike po\\ol'l'ul 
si ngle blows oithor f1·om tho top ~f tho stroke o r fro 1.n 
an y i11tornwtliatc po:-~i t ion . J n th1s hanuner aroson'OII ' 
is 'r01·m cd in the (·vl indt'r casting . which is d1argcd . . . 
with air by m eu ns of tl. pump. T ho maxamum tu •: 
pressure in tho 1·esor·vo ir is fixed by a systoJ.n o t 
c·lctwttnc·o ~ovorning. I n additi on to these s angl1· 
blows, fot· ea c h of whieh tt sep a r·ate movemont. o f 
t,ho hand o r foot, lover iR noccsi'iary, tho hamme r al so 
provides a full range o f ~;elf-acting blows, incl uding 
light, blows with long strokes. The tup can a!HO 
bo he ld up o t· bold down. 

.. 
• FIG. 50 RAMMER TYPE FORGING MACHINE MASSEY 

T ire-fixiny Rolls.- Ra.ilway engineers will b e i n 
t e t'est e cl in the fum's tire-fixi ng ro lls- Fig. 53-
whi ch have been designed to m eet the d emand for 
a machine for c losing down the lip of the tire on tho 
r etaining ring of locom otive, ca r riage a~d wagon 
wheels. The machine consi ·t s o f two roam s haft:-;, 
whic h a re fitted at the large ends with ro lls of tho 
•·equired form, the tire being gripped between tl~e 
uppe r and lower roll . The lower Raft runs Ill 

pho>.phOJ'·bl onze bearing~. and is driven by a steel 
worm running in an o il bath and a pho·phor -bro t\7-0 
worm wheel fixed o n. a <·ast iron centre. Tho uppt' t' 
shaft is (lt·ivon from tho lower tlu-ough c u t s t eel 
s pw- geuring, and provis ion is made b y means of Ll 

trunnion hca1·iug at the back and a sliding bouria~g 
at tho fro nt, for rais ing tutd lowering tho ro ll t o por·m1l· 
o f l ho ndrnissi o n a.nd removal o f tho worlc 'l'ho 
'' e ight of tho uppe r s lutft t\1\d roll i:.; CO UJ)torbalancNI, 
1'1 1111 tho I'O JI is lOWOrOd Oil tO t-h O tir·o by 11\CS.IIH o f 
t~ h 1wd whool and scr ow. A fw·thor movom o11t of 
tho Hll liiO hand wl1eol b1·ings inlo operation a h y dntulit· 
prcsH s i t taa t ocl above t Ito u ppcr roll ttnd actuated by •~ 
fo r l'o pu111p \\11idt i::-; o pe rated f1 ·om a crank o n t lw 
<' lid of t.l10 worll\ ~htlft and which is placed a bovo 
an o il t·cscrvoi1· in tho bed-pla to. By this m ettn:, 
tho ]WCsHUI'C, and thus the force with which tho r o lls 
aro pressed togothor, can bo readily v aried over 
a wide range. Dw-ing the rolling operation the tiro 
i :-~ carricd on the bottom roll and on t wo supp Ot' ting 
rollel's whic h c·an bo adjusted along radi a l bed:-~ to 
s uit thc diame ter of tho wheel be ing d ealt wi th . 
Aclju8ta blo thr·us t rollers on vertical spi ndle ' aro 

('tl )IHU1
C o f tpti<·k and t\('('lll'alo auju:-.tment. Thu:-. 

the ram, whi lst giving tth,ay~:~ the sam o reciJ>rocating 
s t t·okc. c·an bo raised ami lowert'd ins tantaneously 
to the extent of 7in., and tho he ight of the work to 
bo d ealt with it> limited only by the height o f the 
anv il pallett. 'l',he latter is arranged to s lide s idewayl:l 
in the b lock and iH provided with a spec ial seating 
on which tools can be readily placed , or , if de ired , 
tho pallett can be s lipped out of position and re
vla('OU by ::~pe<·ial took Tho valve which conh·ols 
tho p osi ti o n of tl1o ram c·tln bo o pe rated o ithet· by 
o foot lovot· 01· by 11 cord runniug from the top of 
tho machino. ln tho oxarnp~o whi c h wo htid an opvor 
t,unity o f ius]JO<: ting ut, tho m a k er:;' works, tho oi l 
press 111 o wus about, :J t o ns pot· sttuttro inch a nd the 
t o tul foa·<·o 0 11 tho raUl HiO tons. 'l 'wo handle::; con 
' ouicntly oporu t od b y hand adjus t tho rocipt·ocation 
of tl10 n11n ttnd onablo ut·t· w ·ato s izing of tho wo1·l< 
t o b t• otTcdcd. Thus, in repetition work ti m o is 
:-.avod by rcuucing 1110 gaugi ng w h i('h Jnight, bo 
ot her\\ i ~>o Jle<·cs:-.uJ'). Ono of tl1o advantages c ltti lllocl 
foa· thi s mat hino 1s its c·apttbility for d ealing w itl 1 
:-.pc<·ial jobK '' hi ch aro onlim11·ily out:;ide the 1 '8 11 ~<' 
of tt luu nmet· oa· a l>~'O~s. as "ell as tho 1noro com.mo11 
typo~ of smithy and f o r·ge work. F or artic!cs r·c
quired in )8t'ge quantities it is Htatod t O be ]J81'· 

ticularly s uitab!e, s in<'o i t iH de igned to h old a 11mnbe•· 
of t ools ut, on('O, any o ne of which can l>e q uick!) 
IJ1ought. into po:;ition. Unlike tho ordinary power 
haaunor, tho tnachano J'Otluirc~ only an ine~.'pensivo 
foundatiOn. 

Portable Planiny Jlachi11c. - Anothe r new appliance 
which will be found u::;eful in work::; which employ 
a number of l1arnme•·b and drop s tamps is s hown 
m Fig::~. 5 1 and 52. It is a patented portable 
planing machine fo r· truing-up the faces of anvil 
blod(s a nd tups of h amm ea·s and s tamps. I n the 
illus trati on Fig. 132 tho machine i ~:~ sh own planing 

• No. Ill. appeared Sept. 19th. 

ft·om tho t up. ::\lcu ns foa· adj u:-.ti ng tho be ll :-.h ipp<'t' 
gear to s uit ony direc ti on of dr·ivo ar o provided. 
Tho tool -box, whic·h i~;; t\tTa nged to wive! into an;v 
de~:~ired p osit ion , ha~;; a vel'tical movement of 5i n . 

• 

FIG. 52- PORTABLE PLANE MACHINING DROP STAMP BLOCK 

a nd wi ll lako a tool l in. stluar-e and tho feeds, both 
vor t ic·al uncl hor·izonhl.l, at·o by hnnd. A good avorago 
c ulLing t-~ pood is 20ft. poa· minute, ~\.nd tho 11\achino 
will cut cat>L iron gin. doep by 1 / 32 in. feed, the p ower 

t~!:;o p rovid ed - one on each side of ~he t·oll l5, and 
a third pla('ocl betwee n t.h o upp I' a nd lower Hht\f t, 
dircct,ly bollind tho p oint of maxirnuan Uwust. 

Pneumatic S tamp. - 'l'ho 10 cwt. pneumatic sta111p 



8 E t><l'. :26, 1924 

ill u~;trated in l~'ig. 54 is of now design, uud 
nm bo driven oitho•· oloctrically OL' by belt. This 
ntaC'hino foll ows in g<.' llOral printiplo tho finn'~; design 
of pnomnatic hanunors. In it~; fnunowork tho s tamp 
n •M•mbles closC~ I y tho double-ac·t i ~~~ !-team s tamp 
of tho arch type•. ( 't\:-.t :-;tool ~tnnclards and am·.t 
bloek tlre \.lsed to " it h,tonu heavy "01·ki ng cond it iuu s. 
Tho ~tamp is vc•·y rigicl in CO Jist•·uc·tion , and tho 
:-.tundurds aro d csigut'd to givo s ufH<·i(IJll, spac·e round 
I h0 dies and bot W<'<'ll t ho s lides lo ptwmi t. tho uso uf 
b•·oH d dies with multiple impression:; o r of a c.lio
holuor and gang of dies for preptlring, stamping unci 
(·utt!ng off. T"o tylinuer:s aro J>rovidcd in a si n~le 
c:ttst111g, the. top~ and b ottom." boing connected by 
pa:-.sages wluch c·nn bo open ed o t· c· losod at will by 
n <·ontrol valve. .\ heavy fly-wheel d r iven by a 
bo!t. ttc·t.uates tho c•·ank shaft by sput' gearing, ttnd 
t l11 s crank shaft in turn causes tho piston iu th(l 
pump cylindet· to r c<-iprocato continuously. Tho ai1· 
(·om p ressed o n tho down stroko of the piston i:s used 
to •·aise the tup and the air t·ompres~ed on tho up
~t• oko t o force it down . \\'h<'n the control valve 
•s in tho full work po~ition the pa~~ages montionC'd 
above are left wido open and tho max imum solf
tl<'t ing blows a•·o obtained. B y moans of tho valvo 

• • 
ho\\ over, these passages can bo c• loscd and anothot· 
passage opened c·onnectin g tho top a nd bottom 
of tho pump cylindN·, thus allowing tho pump to 
Jl'l·iprot·atc wi tho ut compressi ng uny a.i1·. Jnt c•r· 
uwdint oly bel\H'On the:-.e position:< t\J'O thotie in "hid1 
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so that the tluc·kor and stro ngo•· end is at tho Lot.tom, 
H.djustm en t. inward ti being mHdo by rais ing tho 
slid e · . Thi s al't'angcment p1·evcnts a n y p ossibility 
or tho tup boing jammed b~ reason of tho s lides 
accidentally slac·kc-n ing o il nn<l dropping. Tho 
slid es aro mndo wido en ough to bo sec m·cd to tho 
fac(\ of tho :-. t undards b y m eans of bolts ptls .... in~ rip;l1t 
thr·ough to I Ito l>tH'k of tho :-..t undnrd. und :-.mull 
:-.pigotx nro provid ed on tho s tH111lanb to fit in tlt1· 
roco:;:-.es al tho btttk of tho s lidc•s" thus avoiding tho 
\\eakcuiug t'fft•t·l of the usua l )I(H'k<'t atTan,Ltt'lllOIIt. 
An ai t· bu ffcr is p•·ovitled 1 o pr ·vent duma go I o t ht• 
c-ylinder ('0\'Cr. an<.l an air hJn,.,t a c·t unt cd from tht• 
pump c-ylindc t· i:-. fitted to hlcl\\ ,..,<·alo and dirt frona 
the die:-.. 

H.J~A vJ~LL A• J) <.'o., LJ Ml'l'c:u. 
. t ir Uompres.~(J/'8. Tho Htl.me Rcavoll, o( lp:-.." it·h. 

is ~o intimate ly c·onnected "ith air compressors in 
l he minds of engineers that it is \11\lletes-;ary to onlarg<• 
here upon tho big compre ·or:; on the stand of this 
firm, whith in<·lude typical oxa.mples of bot.h tho 
rota.t·y and r eciprocating types, which httvo already 
h eon described in THI~ ENC INELUt. Thoro nre, h ow
eve•·, t.wo I it t.lo compressOJ'H o f comparatively novel 
do.sign, whi ch aro iJJu:stratl'd in Figs . 55 and 56. 

The fi1·st of these two mac·hinc~-; i:s irltond<•d fot· s uch 
services us blowing out llw tlu::;t from clect•·ic·al 
11\t\(·hinery in :-.ub-statiom .. and s mall p o" er-h olL"O." 
" horo a. largo l'<1u i pmeHl· would not be just i lied. J l 

FIG. 63 TIRE- FIXING ROLLS- MASSEY 

tho by-ptl.$' is pur-tinily do·ed. und the ot her pas~a~es. 
namely, to the top and bottom of the hammer p iston. 
aro also r estricted in varying d egrees, thus p ro
v iding for a wido range in tho longth and fot·cc of 
the blow obtained. Means are also p rovided whereby 
the l up can bo held up at the top o f the stroko o t· 
hang i d I y in the upper part of the stroke. Tlw 
s tamp i · controliNl by meam1 of a foot love•·· but it 
c·tm bo arranged for hand operation if d c:-.i r ed . B~ 
111can:-< of tho foot love•· tho operato•· tan complete 
ull tho p1 ocesses in produc iug the fiHishcd s tamping 
from a ba•· o r a billot. 'v\'orking in conjunction with 
tho foot lever is t~ ltaud lever and q mtdl'a nt , by moa11s 
of" hith tho uppor position of I ho vah ·o is determined. 
\\'hen tho ttllllp i:-. first started . this hand len·•· 
1:-. :-..c t in tho fir: ... t position " no t "orking.'' H.' 
IIIU\'Illg it to It:-. "C('OI\U })0:-.Jt JOII •• hold up," the liiJI 
'" l•ft ed to tho top of tho s troke and Jcmai u:-. :-.u :-. · 
]Wntled thoro until l ho foot lever 1s bro ught into pht.\. 
"lt<1n automatic blows a•·o delivered , I ho forco of\\ hi1·h 
1s regulated b) tho movem ent of the foot lc \' '!' . 
\\'hen the latter is 1 elea ·eel, tho tup at once ri:-.e, 
t o tho top of it:; stroke. An oil-timing device enab'c, 
tho foot lever t o be pres:;ecl d o" n at any m oment 
in·c::~pectively of tho pos itio n of tho pump piston. 
tho d evice a c ting b} delaying the action of the foot 
lover until tho pump v:::~ton hati reached the begiwung 
of it:; ::~troke. Thi ::~ arrangement enable:; an even 
begi tming to an) ::~eries of blow:; or single blow~ 
to be obtained. '•deways adjus tment of the die:> 
rs o btamed by m ovang the whole framework of the 
s tamp along the anvi l block b y means of wedge:
"lu<'h are adjubtcd and lock ed b~ :-;<· t ew:,. The 
de:-oign of the s lid(•s 1n "hi<'h tllo tup moves p•·ovid<>s 
ndjw<tmcut for " l'll l'. Tho tapot· in the slido:-; is 
made m a rever~:>e direc tion to tht1.t. u~:>uaJJy adoptetl, 

comprises tl. rot.a•·y \'llllt' typo au· C'omp•·c:; o t· bolted 
on to the end s hie ld of an t'lc<·t•·ic motor , hy which iL 
is driven direttly at a sp eed. of about. 1440 revolutions 
per minute. At t.hi::~ speect tho compressot· will deliver 

cubi c foot of free air p or minut.e at a pt·os:;ure of 

FIG. 55 SUB- STATION COMPRESSOR- REAVELL 

20 lb. pet· square mch. The delivery, it will be n oticetl. 
as fitted wtth a pre sure gauge and there is 15ft. of 
flexible hose with a nozzle t>O p t·oportioned a..~ to give 
the required pt·essw·e. A st.oel dt·um is mounted on 
t Ito top of t.ho motor fot· coiling tho hotie ro und, while 
30ft. of flexible cable is provided for connecting tho 
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mot.or with n wa.ll ~:;oc·kef . The machino us ilhlh· 
tru.tod \\ oigiL'I 115 Jb. and ('C)IISCCLUent.Jy Call ])o Cl.l.l'l'~ed 
hy t." o mrn hy moan .. "! of t"' o handle:;, o_no of whH'h 
<·a.n ho socn on tho moto•·· .\n altornat 1vo arrange
ment is to mount it on t\. tlu·ee-whe<'led tt·w·k with 
•·uhhor-til'('d "he~ls, '"H"' the' total weight i,., 150 lh. 

• 

FIG. 56 TIRE PUMP REAVELL 

Tho ovo•·ull tlimen:;iou .... t\.l'o 2ft. long b y J ft . .)m. "idt• 
by lft.. l)i ll. high. 

The groat. m erit of Lhi:s Ji t.tlo machino is that, htli ug 
o r t.ho rotary t.y p o, it. can bo run at a. high s pcod "ith
out fear of ,.i bration, and is cou.\'ieq uently much smullcr 
for it.:, output than a rec·iproc:ating seL. It i ... not , of 
COW'tiC, int<>nded fo t· t·ontinuous nmnin~. 

Tho gnrago tire pump s ilO\\ n in Fig. .1G, unl i kc 

FIG. 54- PNEUMATIC STAMP- MASSEY 

many machines of thi:s class, is a. real ongancor 's job 
and should give continuous :,el'vice fo•· vet·y long 
per iods wi thout any attention beyond oiling. ] t ha1-. 
a cast it·on cylinder 4in. in bore and a closely fitting 
pis ton, which has a ~:~ troke o r 4in. The mos t note
worthy feature is, however , the working lover . The 
lover is approximately L -shaped with tho ::~ hort leg 
pivoted to t.ho pi ·ton and a fulcrwn in the ll.nglc of tlw 
L . This fulC'rwn is provided with rollers "ltidt work 
in horizont.al guides on tho t.op of tho cylindc•·· The· 
a rmugemont. is such that at t lw begi nning of the :-. t rol,(• 
tho pis t on moves ntpidly, but. a.s tho t~i •· Jll'essull' 
ri:;c:; Lowurtl:-~ the oud of tho s troke the fuknun roll:-. 
for\\at·tl until it i · nca.t·h- O\'et· the c·eutrc> of tho 

• 
pis ton nnd the leverage• ,,., greatly i ne·J'l't\..-.cd. . \s 
tt res ult. t\1\ tweragc llltln Jli'Cs:-.iug ou thl~ end of tlw 
Je,·ct-, "hich is :-.omo ~~Ill . long, <:an ca.-. 11~ pump up 
to a }H'OSS\11 '0 or 100 lb. }!01' S(LUtll'O indt. I f u. hig;hcr 
JH'e,su•·c is rc<Lllil·ecl u. pis t on :3in. in dianll'tOI' is fitted. 
Tho pis t.on displacomon~ o f t.ho larger pump when 
worked at 70 s t.roke · a minute is j u .. -;t, ovc•· 2 <·ubi1· 
fee t u. 111inute, while thaL of the smalle r soL i:; I . 1.) 
cubic feet. 

Tilt~ L<: Jt.\:\1(' gl.Bt'TIU C ('0\11'\'11\ . 

Tho l grani<· Elccti'H· Compuny, Lill\it t•tl, of l+i , 
Queen \ ' ictOJ·ia.-:st.reet., hus I.\\ o s tands, ono near tho 
entrance to the Exhibition, and anolhet· in a moro 
central pat·t of the building. The compan) 's exhibi t:-. 
include, among othe1· thing , a totally enclo::.eu tat·tiug 
rheostat suitable for s tarting shunt motor • a ·· Van
spede " pillar switch panel for variable peed direct 
current m otors, a "Urelite " circuit breaker, an 
automatic• unive r ·al panel <'Ont.ro l1ing t\. small vari
able-speed motor, a nu~gn<>lic l ock -out. t~ po sLurlcr 
as ::>hO\\ n in :Fig. 57, a d.t·wn rev ersing cont.roller, 

• 
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an tLII t OIIHLt i <· nllN·m~llltl-{ · ('lll'l'Un L mo Lor s Lart.er, o. hand 
OJ><'t·atrd pol) phtt.-..o Httut<w, nn. auto-tranxformN· 
:-.tartcw. a. :-.ttu·L tuul ~top push huLton. Huitahlo fot• 
lt..-;o "tth all J granu· cont•·ollcr:s, a magnet.i ccl.lly. 
opC'rttt cd douhl<'·llOlo <·onta<'lN switc·h, &c. 
A~ •·<•gal'(l~ tho magnetiC· lo<·k-ouL typo star-ter 

:-.hcl\\ n. Ill Fig. 57 tho ~or·ir-; rC'Ia.ys (one of which 
t'i pr·ovidNl to c·on.trol Nwh a<·c<'ltwating c·lappcr 
:-.\\ it<·h) t\I'O ~<o t\rr·ttngrd that. on c·lo~uro of t.ho motor 
t·irc·utt l II<• mi tn\l c·tu·r·c•nt. ( wl11dt, of c·olm.;e, c•xccccls 
I ht• JlOI'IIIHI l'l llll\ing ('III'I'Cil[) C'X<·i tc·~ tho flr·l'!t HN'i('H 
n•lt\) tuul, h) lifling its c·or·c•, <·twsrs it to keep opcl\ 
tIt<' <·oil ci t·<·uit. of l ho (irl{t c·lappor Hw itc· lt , ''hie· II 
t'lllll"'~'CJIIl'nlly c·annot <·loHo to short-circuit the !it·dt HN'· 
I ion or I ho Htt.t.l'ting I'('His ll\HCO until tho motor Clli'J'Olll· 
httH dc•c·t·c•nsNl to n o t·nutl l' tu\ning value. \Vhon this 
lll'l'lll's I ho rohty t·ol<'ttl'4<'H i tli <'OI'C, and t.lto fin-;t a ccelo
mting <·lappot· HW itc·h c·l<>HCH, mul h y short·cit·cuit.ing 
1\ sed ion of r eHiHt anc·o pot·mi tH tho m ot.or cutTent 
ugt~in lo t'iHc Lo nn tthnonnal value, thereby caw.;ing 
tho x<•c·mul twricx l'<l)u.y to Jift its c·m'o and keop open 
tho Ht'<·ond n<·c·o)(lt·atiug c·lappN· 1--1wi tc·h unt.il tho 
wotot· <'IUT('Ilt• ha>~ 11gain fall C'n to nonnal. ThiH 
pt·oc·<•ss il-4 c·oatinu<•d h y HIII'C'<'>~siv<~ :-.ct·icli J'Olays until 
all tho Hltuti ng t·c•xi:s!tuu·e ha.-. hN·n l'('movcd from tho 
lllOlOI' c·t~·c·uit. hy tho c·losuro of tlll tho c·lapper ~'~'' itdtcs. 
B) this ~<yhtNn, if tlw s tarting load bo light., tho Htart 
ing t'l'sish\11('0 II'! ttuicldy <·ut. out. '' hereaJ-~, if tho 
s tartmg load he• l10uvy , tho :-.tt~rling resistance iH 
n•nto\ <>d xlm\ I) . J n thi~< H,Yslmn the clapper HWit<"h<'>~ 
t\ll' uf the ~<hunt '' oun<l t~ pc•. only tho ser·ies rel ay~'~ 
thai go\c't'tl tlwlll ht~\i ng l) l(' ir t·oih.; in tho motm· 
c·i IT IIi I . 

Til() c·otll)lllll) 'h " \ ' ttnsJI('dl' '' pillar· panol fo1· vari· 
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FIG. 57 MAGNETIC LOCK - OUT STARTER IGRANIC 

uhJO·SJll'l'<l cl i I'('(' ( ·('III'I 'I'Jl( lllOtOI'H I I'< \\ cJJ kJ 10\\ 11. 11 i:-. 
quito fool -proof llttd 1\11 important fc•aluro is llmt 
cu.~y ac·c·<•>~s c·un h c1 gnitwd to the interior of tho purwl. 
Til(' fllliU'IH 1\1'0 vrovidc•d \\ i I h t1 t-~h unt. l'l'gulat ()I', 
'"hl('lt nral«•s lhom suttuhll' fc,.. the control of rudiul 
dr·i iJH, ti lmping and slot ling llttu·ltitl('s, &<'. 

Thu " Llt·c•lito" c·irc:uit hH•ukc•1· iH d ('sigtt•·d fo1· 
tho prolediOil or l'O\VOI' tuu l lig hting ('i r c·ui!H in 
'' orkHhops. Tho c·ornpany'H t·ovot·sing d r·um <'Oil· 

trolJ<•t'H tli'O supplic·d f()t' t~ll c·lt~..~sO.'i of a.ltm·mLlillg· 
('llri'Cilt UJUI dir<•c·l,·('lll'l'('lll, liOl'ViC<', U.lld l~I'O pttl'· 
I icuJady Huil!l.hlo fot· cmnt'l-4 IUHI [.ravelliug gantt·it·s. 
\\' lH.wo t~< tllirr·oJ -cago lllOtorr; u t·o in uso, tt.-; OIL s rnu.ll 
llltl.ChinC'H, t.Jto COlllJmny'r; l.t.Utoma.tic u.ILerHating· 
c·u tTenL 111otor Hlar·tor·H cun ho omployod with advtt.ll· 
tugo. Tho Htal'l or ir; lllagrw t.i<'ally operated, a.nd ('an 
l1o <·ont.ro llccl fr·out tt disltl.n<·c•. OvorJmul protect.ion 
J/'\ ufro r·dc•d hy tho liMO of rner<·ur·y type thonna.l 
,.,.JayH in pinto of f11~<'H. Tho IJam.l-operaLcd poly
phttse starter, 'dli<"lt ts totally ew·loHcd, iH intended 
for si milar· puq>OH<'H, but tt. il-4 pt·otected by fu~e.~. 
and 1t may be v•·ovtdcd witlr a hlltglo Htep of Htarting 
1 C>~ I Hlanc·e fo t· HMO ''lion tl1e motor to be s tarted is 
I oo large to be connct·ted dtrectly ttcross the line. 

• 
t'. A. Hur-TON AND , 'oNs 

'l'ube Bending 1llachines. Amoug a largo variety 
of tool:; aud ~Shop appliunce.i on the stand of C. A. 
Hunton and Hon-;, 71 , • 'outh,\ar·k-street, L ondon, 
H. K J, thore am ~>Cvcral n ow tube bending machine:!, 
0110 uf "hich i-. i llu-; t rated in Fig. 58. The~o 
ruuchiue:; arc 111toudod f<n· btmding all kinds of tube to 
auy radiu!i, and whcu properly handled will ovE'n 
hond opon joint. olcc·tt·ic· couduit to curve:-; muc·lt 
sharpor tl1an tho standal'(l ntdJU'I ~dlhout. Lire c·oudutl. 
collap.~i ng C>J' puc·l<ul'i11g. Tlw t.ulJo is, of eourso, hc11t, 
J'OUHd a gwoved fcmnor, hut tltore tu·o two F~peci td 
precauti on~ fM provonl ing iL fL·orrr lwing dofonnod. 

'l'HE ENGINEER S~P'!'. ~G, 1924 

'J'ho ouLHido of t.ho t.ubo is prevontod from h eing 
c·t'li.Hhod in by a ~;econd former , which is a plain 
s t t·aight pi e<:o of ~;teo) gt·ooved out on ono side to fit the 
d tamotor of t.ho t.uho and provided with a lit.t.Je wire 
handle. This former i'i s lipped botweon the tube t o he 
h c•nt and a J'oll ot· on tho bending arm, so that. t.he roller 
d oc•-; n o t. roll on t.ho t.uhe itself, but on tho back o f th<' 
fot·nwt·. \\'lion tho roJJo,· has come to the end of the 
for·mer, t.l 10 forlllPI' it! pulled forward and HO on until 
tho bond iH <·ornplolcd. 

CUITOHt. hy mea!ll; of two contactorH. The~;o c:ontacton; 
aro, in turu, <·ontt·olled by a throw-over ~;wi t<·h, 
op,•r·a.ted by the table . Instead of using Rtop ;; bolted 
to tho Htdo of the table for moving the ~;witcl1, a. dhw 
dttvcn by tho table is Ul;cd to accommodate tho ~>top:-.. 
ThiH diso rnakoH nearly a complete r evolution fo1· the 
longNlt. Htr·ok o of the machine, and by fixing the xtop.-; 
tn tt 'J' Hlot. in itH fato the length of Htroke c·an IJO VCJ','t 
<l'' ic·kly and conveniently fixed. J n thiH way tlH· 
nN·<'HHity for ,,a.Jking from end to end of the tnhl<' 
"hen dtnnging tho stroko iH avoided. Tho c·o11· 
ttwtorx in tho fiold ci1·cui t x a rc, of couJ·He, p1·cwidl'rl 
with magnetic· blow-out!'!, and no a ppreciable ar<:t nl-( 
takNI place M tho m otor is revo1·:-;ed. It. ix rrnll ) 
t'C'Htat·kahlo how quic·kl y and precisely thi t-~ l1cavy 
l''ano•· can bo rovot·s(IC I and Htrokos d own to about only 

\ \ ' hon vct·y s harp h ondH havo Lo he ma.clo a. s pecial 
proc·uut.ion mw;t. ho to.kon t.o pr·ovont thr tuho being 
Hpoilcd. 'J'ho mt~l<<'I'H have fo11nd that if lho nnglo 
lwh\C•on tho t \HI nl.dii of the l'lll'VO, whic·h <·ut tho 
(ixc'd Hupport fm· tho ond of Lhc t.uho ~mel Lho :-;tar t. of 
tho <:urvo, .is 115 d og. t.ho h ond can bo made s~ttiRfac
torily rc~t~rdiCiii'i of tho curvature. Jt'or LhiH roa.-;on a :Ji n. 1 ong ca.n be takou. · 

FlO. 58 TUBE BENDING MACHINE- HUNTON 

gn ·tgo, which can he si'CII in }i'ig. 5g, is Jht>d on a 
l'41idc on tho top of the bending arm, while tho r oller 
t·a.n ho adjusted radially. T he grooved former of tho 
p r·opot· radiux h avi ng h cen s lipped in place, the tube 
is put. in, brar.ing against the fixed stop. The gauge 
iM then slid fon' at·d and tho arm moved until tho edge 
of the gauge iii parallel with the centro of t.he tuhl.'. 
In thi~; po~i lion tho arm wiJl be the req uircd 15 de g. 
in advnnce of t.ho ~; top, ~o that. it. is only n eces:lary to 
nrra.ngo the xtraight former in place and adjuAt. tho 
roller t.o m oet it to get. o. good fai t· bond. When 
h(lnding vcr·y thin-wall ed tube round ver·y Hma.JJ 
c·urvc.~ it iH, h owovot·, h ost to \t..~e a ftlling o f, say, 
oqual pr·op ol't,ion.'i o£ pit.ch a.nd rosi n , when bends as 
Kmall a.'i ~in. ,·ad i IIH can ho made. Two Htops a1, 
provided Oll tho t.ablo for d ealing with right and 
loft -handocl hondH. 'J'ho machine s hown in t.ho 
illustmticm will, uovortholeHs, bend {in. b t'fl)'H 
t.uho, No. 22 1-(t~ugo t.hick, t'Olutd a radius of 
I ~i n . without loading. AL t.ho othe r ond of tho sc·alc 
it. wiiJ tnko No. 12 guugo J }in. Htcol pipo round o. 
rnillillliiiTl CUI'VO of 4in. raditu;, Or S. maximum o ( oin. 
l•'ot· li~ht wcll'k IIHII'O is t\ simila.t· machine with a ~i mplo 
l<•vot· itlJjt<~t~d of LllO mtc·hot. and goar drivo, whilo a 
'' ot·rrt-drivon Jrrtu·hino iH wwd fm· piprH up to 2in. 
d itut wtor. 

.)()liN :-iTiltK \NH :-io~s. 

l'lrlll iny .1/m·hinc/1 and B orill{/ .llilllJ . . Jolua :-iti l'll 
ttlld :-io n M, of O v<mdon -r·oad, Halifax, ha.n1 a ltu·gl• 
~<tnnd 0 11 wltic·h llwr·c arc somo vor·y fino examplel'! of 
tlw pinning m•l('hinos a nd vorti<·al milh; ml.!.d<• hy this 
c·ompll.ll). The p riiH·ip<\l itom i.: tho •· Htloplnnf'," 
illm;tra.tot l in Ftg. 59; thore ttre a lxo tt sm tiler 
bolt-drivon plttning mt~chino and a coup:o of v<wlical 
millt;, tho lttr·ger of whic·h iH MhO\\ ll in Fig. 60. 

'J'ho lltloplano Vltming m achine iH V(' t'Y t-~itr t i lar to 
tha.L exhibitod ul Olympia in 1020, but. i:-; u<mMidoru bly 
lurg01·, it H woi~lrt. hoi ng 00 t.OHH, in compa riHO il witlr 
cU~ Lom~, w h ilo HOV(lrU.I I'Oiinomonts havo bcon ad dod 
to tho <'O IILrol gmw. 'J'ho ma.cltiuo ha.l'.l a tahlo 6ft. 1li11 . 
wido, but. wi ll ~tdmit. boLwoen tho uprights a jo b whic·h 
iK IOOiu. w ido by 72in. high, a.ud has a plani11g ~>~t roko 
of 22ft. 

T ho chief <~hat·tt<·toriHtic·t-~ of lito l{r!oplauo aro, of 
c·<Hli'HC, l110 olcNt·i<·al ~'~)'~>tem~ of <.lriving and contro l, 
'~hid1 cnablo the tttlondant to work tho m adti tws 
111 a lttt 'I-(O vat •tt~l.\ of lll'\nne1s '' ithout any g1 cat 
phy~>~ ical effort nnd '' i lhout h aving to move from ono 
poHition. The JJuc hino 11-1 dr·iven by an electl'ic· motor 
geared to a pinion, ''hich me~;hes with a rack under 
the table, and thiH motor receives its cuiTent from e 
moto1· generator "or ked off the mains. The motor of 
tho combined ~ot ts a norm·:tl Hhunt-wound machine, 
but the generator has two fio!d windingli nrranged in 
oppo~ition, llO that. the direction of tho generated 
currout can be rever~:~ed by using either· one or the 
"'ther of the two field windings. The cw·ren t i~> takeu 
dil·ectly to tho a rm.atw·e of the p!aner motor, which 
huH two field wi ndingH arranged in !:lympathy. During 
tho cutting stt·oke, both lheHe wi ndings a re energised. 
but fot· the return stt·oke one of them is cut. out and 
I he motot· iH c·o t· t·c~xlwndi ng ly Hpoedod up. It will 
II ntH bo HOOII t ht~L thCI I'OVOrH~d aud ac·c·oleration or tho 
motor· only involvrH t ltc~ mnnipulation of thH fic>ld 

Tho vari<Htl'! feed motionH are HJI wol'lc<'d by tt 
xepantto motor ~trranged alongt-~ido OllC of t Ito 
s tanclardr;, wh1ch iH connoc·ted with the throw-ovol' 
Hwildt in Huc-h a manner that. it d ocs not rOVOI'H<', h11 L 
nlll•t·nntoly gcH'H forward and xtop:s Htill. Tlwn~ iw, 
Jtm, c•vc•t·, nn nlt<•t·native UHO for thix motor iu tJ·twer" · 
tng tho toolx nt Mt('h a t-~pccd tha t a rut N tn h<• tnkcn 
from Hi do to xi de. J n Huch circurru;tan<:cH tho xtop 
cl it-.c· iK d ixc·onncctcd from the table, and c·l ut d ted 
on to tho xhaft uHed to drive tho feed Hcrew of tho tool 
box. 'J'hon tho tlu·ow-ovet· switch i~; arrangNl to 
O)>(lrato tho food motor in the same way as tho maut 
motor . Jt. Hlwuld be m ention ed that the altot·ati<>tiH 
to tho olectJ·i<:al conne<~ tionH are made by a ~-;i m}>'o 
t>uHlt but ton , while a t-.ingle lever cont.roh:l tho <· lutC'Iws. 
It will be noti<·cd that tlto machine iM oquippc•d with 
t \\ o too l-boxclH on the main ~>lido, and on e o n eac·h of 
1 ho mnin r; ta.ndardH. All these boxes arc COJuwcted 
with tho g<•ar ju1-1t. deH<Tibed, KO that tho t op fac·e c·an 
ho planed t.rant~vorHoly and tho sidel-l s lottocl vorticall y. 
l<'or those movom ontH the main dJ'ive to tho tabl e ix 
nal11rally J>ut. o ut of ac-tion, and the table i1-1 feel forwnt ·cl 
to tho c·ut by a. s low goar. J t ix ah;o poAsiblo t o plu.tw 
tho vodical face of the end of a. caHting, in a tru.ns
votHO direction, when a t-~low vortical feed is given 
to the eros~; Hlide. It, will be obviou~; that. the faxt. 
rnovcmon ts can ah;o be u sed t.o got the tool~> i 11 to plac·o 
when Htar t.ing on a new job. It will thu~; be RCOII that. 
tho Hil oplano J>OHH<'S!iCii tho great advantage that u. 
large varie ty of work can be done without it b eing 
ncce~;sat•y to rO·HOt tho job. 

DeRideR tho control~ already mentioned, there it> 
a nothe r one, i n which a double-ended pur;h button 
takeR the place of the throw-over Rwitch . The }HtHh 
but ton if! attached to tho end of a. length o f flexi blo 
cabl<>, which the attendant can carry about, and thus 
c·ontrol the ma<~hine while h e watches tho pt·ogretiR of 
the wo1·k. The c utting speed of the m!lchine can bo 
var·icd bet.wcon 23ft.. and 90ft. por minute, w hile t Ito 
t·olu t·n Rtroko ranges from 90ft. to 180ft. per· minute. 
A ll tho m ovement,.; can be " inched " fo r Hetti ng up 
ptu·p oReH. Tho foods range fr·om 1 / 32in . to l {in., aud 
whon a b1·ond feo<L iH boing w>ed fo1· a finit-~hi11g <~ut , 
a Holon oid can bo b1·oughL into opera.ti0 n for positivoly 
t·ol iovj ng the tool o n t.ho back ~;troke, inHtcad of I ott i ng 
it d r·ag over tho work. 

(n tho do~;ign of tho Htirk HiJorniiJ -~-;oo l •'ig. !SO 
muc·h the Hmno ideal~>~ have been followed ns in t Ito 

plani11g maehino, but. the }>roblcm i~-; naturall y xi ua 
plifiocl ttH tho cont.inuOuii 1·otary movemout of tho 
tabl e )WovidcH u convenient. means for working tlto 
feedH. ' rhoro ur·o, l1owover, tlu·co Hmall 1notor1-1 ovur 
and ahovo tho main d r iv ing motor·. One of tll t'HO 
motors iH m ounted on tlto CJ'OsR rail nt. tho top of tho 
housi ng, nnd iH ut-~ed for e levating the croHs Hlido. 'J'I1o 
othC'r t\\O HHU~Jimotorx ut·o ananged one on oithor Hiclo 
of the nu\chine, nnd give IJltiek p ower traverses to the· 
hcnds in a ll dire<·tionH. All three motors at·<' <'Oil
tro lled hy n Hi ng l<• JHIKII button on the end of a long 
l"ahJo, 1\Hcl t ht'O\\' ·OV('I' S\\ it diE'S a1·e UHed for ('OilllCC' I
ing tlto m•\chino '' ith ci tho1· motor. 

\\'hero dit·N·L C'IIITent iH available. a \ 'Uriablo spt•N1 
motot· is UHnd fo1 · tho main <lt·ivo in conju1H·lio11 wi th a 
Lhree·HJ><'<•d J.{NH'·hox, but for altornatiug l'lllTOllt u 
c·ont-~lant ~'lH't•d m otor iH gcnt'rally adopted, with 1111 
oxlm Hi X·H)Il•cd gou.r, giviug oighlecn H}>OHciH i 11 nil. 
The m twltino oxltibit oc l \\ill turn up to n ma.AiniUJil 
diamolot· o f lOUin., with 4gin. h oig l1t. undor Uto tool 
holders o r u8i11. under the cross s lide. 

Till~ ( 'AMU itlt) (I J~ I S'l'ltUM l~N'l' ('Ol\li'ANY. 

A ,c·olloc_tiou of iH"tnunents, maHufa<"t ut·cd by 
tho lttmb1·rdgo l nl'ltt·wuollt <.:onq.>c:tn y, is to bo t>t>en 
on tho Htund of BrayHhaw l •'urnaceH a nd T ool:-. 
_L11ni Led. ~'hero a1·o i ndu~;tJ·ial p yrom.etet·s "orki ug 
tn conuect to ll '' 1th Brayt-~haw's gas-fired fut·na<·cs 
atul threo thor·mocoup~eH one in each of tho tlu·oo 
ful'llaceH is connected UJ> lo a three-point metal-caHed 
<.:ambt·idge recorder of the ma.ke1·'s latest design . Tho 
therm'>couplos are alHo connected to Cambridge indi 
catorx mounted near the furnaces. The fireman can 
t}H~h Hee the tomp.}rature of each furnace at a. glance, 
whtle tho permanent records, which a re t raced on the 
1·ecordor char~, are extremely valuable for refereuc~ 
pwJ>oses. A thermocoup'e in another fumaco 
and a. Fe1·~ pyrometer l:i ighted on a fifth fut·nace: 
used for lugh-!:ipeed 1:1teol t reatment, are connected 
LO a moLal-caHed indicator, which is mounted on tho 
Hnme panel IlK the I'OCOrdOI'. The temperat.ure or 
lhiH high-Hpoed Hteol furnace can alHo be meaHured 
by a. <.'ttmbridgo opt.ical pyrometer and a ( 'ambridgo 
diHttppon,·ing lila lllont )>yr•cHuetor. 

A ('umhl'idgo HPJMr·nt " " fell' twtomtt.til· teutporRtw·Q 

• 
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• FIG. 69- THE HILOPLANE ELECTRICALLY - DRIVEN PLANING MACHINE- STIRK 
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FlO. 80-THE HILOMILL ELEC'tRICALLY ·DRIVEN BORING AND TURNING MILL - STIRK 
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control, rompnt'!ing a \\t\ll t)pe indicator and a 2m. 
balanced gas Vl\lvo, is slH>\\ n applied to a furnaco. 
The indicator ronsists of a high resi tanco moving 
coil galvanomotor, fitted "ith a scalo calibrated in 
terms of temperatmo, and it is connected by leads 
to a thermocouple in tho furnace. A light thermo. 
(:ouple is attarhed to the pointe1·, and i elertrically 
connerted to a moving <'Oil rE>lay. A . mall electric· 
ally heated roil is Mt M the point on the scale rorres· 
pon<ling to t h<' d<'sir Nl tempcrat me. \nl<.' n this 
1 t•mpNat \11 o is rcad10<l tho thermocouple on the 
pointN· is hroHght opposito to tho roil ancl is hl.'atN1. 
'l'ht• <'l<'ctromotiYt' for<'O whic·h i. I hus ostablishNl 
t•rwrgi~'os tho rolay whic·h c·ompl<'t<'s an elf'rtr·icn,l 
<·ir<·uit and operalt'H tho balanced valvo whic-h con-
trols tho supply of h<'a t. As soon as the tomporatmo 
fo.!IH the thor·moroup!o loav0s the coil and the process 
is rOV<"l RNl. The coi l can, of rom so, be set to any 
point on the i nd irator sralo. 

In connecl ion with the exhibit examp!es of thC' 
('ambridge " Easy to read " thermometers are shown. 
Th<.'so thermomotN s have been introduced to meN 
the tl<.'mand for efficient and easily read dial ther· 
mom<.'ten~. Their rost does not exceed that of high· 
~rnde glass thermometers, and they are, of course, 
muC'h more ea ily rea.<!. The dial are 4in. in diameter, 
the actual length of the scale being approximately 

lin. The thermometers are made for various tom· 
perature ranges exte:nding up to 550 deg. Fah. 

The operation of the company's dial thermometers 
<lopands upon tho expan ion of a vapour from a 
volatile liquid with changes of temperatme. Th<' 
bulb of the instrument which i exposed to th<' 
temperature to be measured is connected either 
clirectly or by a length of Aoxible tubing to a Bourdon 
gauge tube, the whole arrangement being filled 
with a volat ilo liquid. C'hanges in the bulb tem
perature rause changes in the vapom· pressut e of 
tho I iq u i<l, and tho resu 1 tant movements of t hc 
Rour·bon tube are communicated to a pointer moving 
ovor a calibrated' scale. Changes in the temperatmc 
of the indicator or of the flexible tubing do not affect 
the accuracy of the r eadings. The instrument 
<·an consequently bo placed some distance from thC' 
point ·whore the temperature is being measured. 

arc t" o "IH'o'H. That on the left is the grinding whcol 
p.opcr, nncl i:-~ 20in. in diameter. The wheel on the 
right is known as tho feed, or contr·ol wheel, and i, 
12in. in dinmett' t'. f n thO gap between tho two\\ heolR 
thN c is a rcst for supporting tho work, whic·h takcs 
tho fo11n of a JU\ItO\\ . trip of teol, with a s tollite 
wearing surfaro, and a set of side guides to keop tho 
work piece on tho top of the rest. The two whee~s 
are driven at different per·iphe1·al :speeds, and the work 
is c·onsNptently rotat<'cl at a spt>ecl depending on tho 
t·<'lat iYo speeds of the two whccls, at the samo tinw 
ns it is ht•in~ ground. In order to make thc wor·k 

• 

Both tho "heels arc clrh·en by a 15 hoi·::-.c-power 
motot·, bolted to tho main frame, whirh drive!'\ a shaft 
beneath tho ~rinding wheel spindle. A 5in. belt runs 
up from this shaft to the spindle, and a jockey pullO), 
which can be adjustrd from the out:;ide, is UbCcl to put 
the prop('!' tension on the belt and to inCJ<'ase •ts 
arc of contact on the , pindle pulley. The hpin<ll<" 
it sc' £ is a heat -treated chrome nickel steol for·gi ng, 
and runs in "hitE' metal-lined bearing~. Tlw d1 i\'(' 
for• t]ICI ('OiltroJ \\hc>cJ is takl"n from thl" Rtllll(' shnft. 
ancl is tntnsmittcd to tho <·hange·spee<l g<'nr t\lt<'lld) 
rC'f<.'rr cd to. F rom the last shaft in th('! gcnr·-hox 11 

In tho case of low-temperature measurements, the 
indicator may be placed in a position which is at a 
considerably higher temperature than the bulb with· 

FIG. 62- NATIONAL ACME AUTOMATIC MACHINE CHURCHILL 

out any danger of the readings being too high. travel a.c•ro. s the face of the grinding wheel the con· 
Other Cambridge instruments shown include a trol wheel i,; set at a slight angle out of the vertical 

pyrometer te ter, a workshop potentiometer, c p:ane, so that it clrags the piece forward as it rotate . 
\\'hipp!e indicator, an extensiometer, a Ro enhain Different classes of work naturally require different 
calorimeter, a microscopic lathe attachment. A rates of feed, in both circumferential and longi· 
pre sure recorder, &c. tudinal directions, and for this reason the control 

CHARLES CHURCHILL AND Co. 

Oentrelua Grinding and Automatic 11-Iachinu.
Besidos the gr·inding machines al ready described in om· 
Hupp!ement of the 12th inst., Charles Churchill and 
('o., of 9-15, Leonard-street, Finsbury, L ondon, E.C.2, 
tHo exhibiting a numhor of othm· machines. inclucling 

wheel is so mounted that its angle of inclination can 
be varied, while the drive is through a gear-box 
that gives sixteen changes of speed. \\11en grinding 
very long pieces of work, for instance, the job is 
liable to whip, if it is rotated on its axis too fast. In 
such cases the speed of the control wheel is set so that 
the wor·k doC's not turn fast enough to whip, and then 

FIG 6l~INCINNATI CENTRELESS GRINDER-cHURCffiLL 

the contr<•l<'ss g r ind(•t· ~lu,wn in Fig. 61, and the 
five-spinel!<' nutonmtic· srtC:'W maC'hine illushated in 
F ' . 62. 

'fi,he cent I'OI<':;s ~rindc>r, by I he Cincinnati Milling 
Machin<' C'ompany, is, of row 1-le, intended ~or g1·~nding 
c~ Iindt ic·r.l wor·k "hich has no contr·es drtllcd m tho 
e;,ds, and poss<'Rses tho advantage that the time 
t•t>quirNI fo r· H<'t t ing up the \VOl k between the centres 
is oliminntt>d. \\'ith plain 'vork. having no shoulders, 
thc pi<'rN< a1·o moroly Alipped into tho machin('!, and 
thoy (h•op 0111 on th<' othM sid!'.ftnishNI. 

On rci'Nring to Fig.Gl, it \\ill hc Reonthntthor·o 
• 

the a.nglo of inclination i~ adjusted to feed the pierc 
through thCI machine fust ('llOugh to get the required 
output. 

\York can also bo ground up to a . houlder on this 
machine, but then, of comse, it cannot be pa sed 
right across lho wh<'e!s. A special form of rest is 
used for this class of work, and the control wheel is 
drawn back sl ight!) while the work is put in place. 
Tho rontrol whc>ol it: t h<'n advanced against a stop, 
whi (' ]1 de l ornti ll(IS the siZ(' o r I ho ground piece. Thc 
rontl·ol wlwol is dr·nwn hack again and a hancl · 
oporntod ojcctor usod I o push tho piece out. 

3}in. belt runs up to the :..pindle of the control wh<'el, 
which is mounted in a tilting hou. ing. A jo(·kfy 
pulley is used on thi · belt a! o to adjust the tE't1Sion. 

On the top of the wheel guard , it will be notired, 
thc:c ::-:c two fittings. They are the s:ide .• fot· <·an·)·· 
ing the diamonds used to true up the wheelfl. The 
slido for tho grinding wheel runs truly across the fare 
of the wheel in th<.' n ormal manner, but that for the 
control wheel ran bo set at an angle, corre pOl)ding 
to the inclination of tho wheel, so that the face can 
be trimmed \ti slightly hollow to give a fair bearing 
right across; itH face against the work piece. 

The marhine is equipped with a centrifugal pump 
capable of de!ivering 15 gallons of lubricant a minnt<' 
at tho grinding face and an elaborate system of 
settling tanks to clarify the lubricant. 

The fivo-~pindle automatic machine- see Fig. 62 
- is by the National Acme Company, and is rapabl<' 
of worki ng on stock up to 9/ 16in. in diamete1·. HevE'rnl 
improvements have been incorporated in the deHign 
as compared with the previous model of the ~anw 
capac ity, ono of which is the raising of the cam shaft 
!'!O that it is close up to its work, e-nd tho vat·iou~ 
movements are effected by the direct application of 
rollers to the clrums. In this way a positive ac·tion 
is obtained without any of the ,,•hip associate>d with 
intermediate Jevor.. The drums, also, ha,·e been kE:'pt 
well clear of the tooling area in order to avoid an.'· 
tendency to inaccuracies tluough chip.> lodging against 
the cam faces, while the bed i made of oval form t n 
as ist the bwarf in dropping straight down. 

In the now spindle carrier the bearings ha\'E:' n 
length amounting to half that of the cylinde1·, and 

• the casing is counterbored at the front to take up encl 
I hrust . Arrangements are provided for accommodat · 
i ng wear in both directions. The driving gear for t hi:' 
Hpindle!'! is now arranged between tho bearings, and 
ns a consequenC'e it has been marla possible to longth<'n 
thodi~tanro between the bea1·ingsand nt thrsamn tinw 
t'l'tht<·n t h<' 1·ear over· hang. 

f n view of I he fact that the. e machines work u t I h<' 
1·Mc of some 3000 operatiom; an hour, gr<>at <'f\1'<' hn~ 
been takon in designing the spinclle indexing nncl 
locking gear, which has to operate about one·<' n 
second. In ordor to get the spindle carrier into it>
succc sive p ositions rapidly and without shock, t hl' 
ram on the main shaft engages progre. sively with 
three rolls on the index gear, and this gear, in tnm. 
meshes with the pindle head. The locking gear of 
the carrier i a lso new and compri e a latch bolt 
at the rear, with a lock bolt in front. The operation 
is as follows :- \Vhen the lock bolt i withdrawn bv 

• 
a positive cam from one of the five notches in th~ 
rylinder at the it1Stant of indexing, tho latch bolt 
rides up the slot on the opposing side of the head nn.d 
springs into position at the next slot. imultaneou~ly, 
the lock bolt, which has a tapered face, is finn!~· 
settled into position by a positive caromed action 
without tho use of :-;prings. Jn this m<tnnC't' both 
mcmb('rs, tho loC'k n.nd lt\tch bolts, hnvea t<'nciC'nc·y to 
pull tho <'ylindt't' clown towards the bNl, (l!·mly fixing 
the rolMivo position of spindles to tools . 
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Rhodesian Water Power Scheme. Provincial Letters. 

THE MIDLANDS AND STAFFORDSHIRE. 

(From our own Correspondent.) 

Trade Situation. 

a63 

Germany is more frequently heard from. Br~t iELh ~akert~ 
of steel still quote £7 l Os. for billets , n~t. bemg dtsposed 
to make o. reduC' tion. althoug h the Belgum figure ranp;f's 
between £6 and £6 1 n .... 

• 
Steel Scrap . 

FoR years the hamessing of the water power of the 
• outh Central port.ion of Africa has beon under con
Ricleration. It has, however, rem.ained for the Rhodesia 
Broken H ill Company on the Briti h side of thP 
<.:on~o-Zambes i water·;;l1t>d to make an artual start 
with the appli<·ation of water powet· to the ba.:;e metal 
inclul>t ry. 

ThP 1\fulungushi wator power FWheme aims at. ohtaini11~ 
wnter power from the Mulung u:<hi Riv<W at i• point distant 
from Broken Hill about 3-l miles t o the F.a.:;t. Jn the fiJ'~>t 
in:.tanct' this hyclro-cl€'rt t'ic p~ant iH to hC' rapable of 
~enerat.ing 2500 hot·se-power. and will ronstit ute tho 
init.ial step in the provision for the reco,·ery of 1 he full 
metal contents of the various ores, a apart from lead 
only, as in the po.st. The power scheme ('n to. ila the con 
Rervat.ion o f the Oow of the river. The dam wall will be 
117ft . high abov<' the water level. lt. will dam the water 
fm· o. distance of Hi miles, and the lake thuR created 'vill 
bo 4l miles 'vide at tho widest point. The cat<'hment 
area is 1.300 square m iles. and when full the dam will 
<'Ontain 4,000.000 cubic feet of water. I t will st ore 
sufficient water to tide over the clry season, and provide 
such amOWlt of horse-power during that period as will 
bo required by a plant at the mine capable of producing 
25 tons of zinc daily. The initial sw-vey revealed a 
convenien t gap in tho mountain, capable of f>t oring 
sufficient water, with a fa ll o f lOOOft., to provide some 
10,000 horse-power- the power required for a. 25-ton 
a day zinc plant and other mine requirements-for 

Tu F.RE iR as yet no si~n of tho autumn t rnd<' 
re,·i val, and iron and stet' I rna»t ('rs in tho 1\Iidlancl.:; and 
Sta.ffordsiJir·o 1\t'o c·al'l'yin~ on from day to day unahlc_ to 
!'E>e furl her nhea<l. ovor·e c·u rtai lm('nt of pt'ochwlton 
It a.<> brous;thl lh<' output soml'what ncar the P~'€'R€'n t 
t'N1tri rt€'d roquiremonts , and tlu.we i~:~ little ~:~tockmg ? f 
material. 'l'he future is so obsc·uro thal huycr,:; are o.fratd 
to m ove. Consumption requirements t<>nd to <'ontract. 
and pri<'es Me w<>akening. Con t inento.l <'Om pot ition c·on
tinues keen and business at. home is. to a gt·oat extent, 
dominated by it. The effect of the new situation with 
regard to Germany is f\ll't her t o disrourago enterprise. 
Tho tmemployroont return~:~ for the Midlands are~ Rhow 
o. slight improvement., aml thi-; fo<·t , together wtt_h one 
or two impt·ovements in ot het· dire~·lim~s, ena~les M_rcll_an_d 
produrers of raw mater· in! to mamta.Jt\ t.ho11· opt rmtRttr 
spi r·i t. 

Steel scrap values have Wf'ak(lnNI Curt lu'lr, ond 
this weok it iR reported t.hnt. sales havt'l ht'en made nt 
o.s low a. fignro o.s £3 lOs. per ton delin•r·pd _Rirrningho.ul. 
, 'oilers lnst WPC:'k wAntC'cl £3 l.i'l, nne\ loW<' I' oll<'t'" WM<' t hl·ll 
t tll'ned down. 

Steel Production. 

The fulling ofT in Hll'rl pt·ocllwt ion iH r·P0C'<'t('(l in 
the reduction in the output. of s teel ingot>~ nnd c·ll-l>t insr, 
Cor August to 527,600 ton'! from U 9,300 in the previOitl' 
month. a drop o£ 160,000 tons . This is the lowest. total 
~:~ince the previous August. when the output. WI\'! 567 .~00 
tons, and tho first time thi!! year that the product 1011 

hns gone below the pre-war 1!} l :~ aver~ge of 63 ,GOO t.owo~. 
More mills luwo sil1(·e ~ono out of nrt ton. end Soptemhet· 
gives little hope of a bettM result. • ome of the IRrgP._t 
mills are idle th is week for lo.c·k of orclPrR. 

Iron and Steel. 

324 days. • 
On the basis of the supply o f GOOO kilowatts for 24 how·s 

for 30 days o. month- that is an output of 3 . 3 million 
unit per month, the expenditw-e is estimated at £800 
per month, inrluding repairs but exclusive of interest 
and depreciati on. The net Pstimated cost o f . 06 per 
unit would be increMod to . 2d. by induding the items 
m entioned. These figures represent the co t of current 
delivered at tho mine. The capital cost is estimated at 
£I 50,000. The present cost of the &team-generated 
<'urrent used is about 1 . 4d. per unit. I t is reckoned 
that 85 per cent. of the cost is rept·esentecl by fuel, pr·in
<·ipally wood, which is about half the cost of <'OP..l. It 
is estimated that tho hydro-electric plant will sa ve.£ 14,000 
a year, as wit.h an enlo.r·ged steam plant it is hardly likely 
that the working costs could be reduced below 1. ld. 
per unit. 

EDUCATIONAL INTELLIGENCE. 

U~lVERSITY O!J' LONDO'I, NTVERSITY COLLEOE.-On )[on<loy. 
, (lptemher 29th, and Tuesday. September 30th ( 10 a.m. to 
1 p.m. ) student~ of tho Faculty or En~tineerin~ will be received 
by the Provost, the Dean of 1 he Faculty and the ub-Dean. 
The new Engineering Laboratorie;~, provided by tho gifts of 
old students and friends or tho College and with the help of the 
London County Council, are now available. Tho Ram'!ay 
J,aboratory of Chemical Engineering will be opened by H.R.H. 
Prince Arthur of Conna\l~ht. The laboratory is under tho 
direct ion or Professor E. U. \'\' illiams and is now ready for 
use. 

LOCOliiOTIVES FOR CHtNA.- \Ve learn with plea.qure that 
Light Railways, Limited, a subsidia~y c·ompany of .John Birch 
nnd Co., Limited , secured in tho faco of keen German com· 
petition an order. for throe loco~otives. r~r a co.lliery ~n Korth 
<..'hina.. The engmes are of typ1cal Brtttsh d~~tgn, wtth pl~to 
fro meA, side tank."!, and rear bunkers, and are dostsrn<>d for burrung 
!'OOI ful'l. They have copp<>r fir<>-boxclj and solid drawn bra."'! 
tube'!. Th<>y nro Rix coupled with outs.ide cylinders.. Th~ centr(l 
pair of wheels ilj flangoless. The cyhnders nro 12m. dtomowr, 
1 he driving wheel~ 2ft. 9!in. diamE-ter. Tho engines ha\'c olrE>I\lly 
lw<'n Bent t o t hcir destination. 

.ELEOTnlC .Bort..t::RS M~ LOAD EQU.U.JSERs.- Eioct ric boilers 
nre being uRad by the Poplar clectricity undertaking for improv· 
ing the lond factor. The boilers are supplied with current after 
1 he peak lond has gono off and supply 1>1 continued all night, 110 

that a lnrge supply of Rtenm and water i~ accumulated for tho 
following dny's work. Mr. ,J. H . Bowdon, m ~ recent stat_emen , 
.. aid that hot water wrus t;upphcd to the pubho baths durmg one 
half-year for 2. G td. per bl\lh, thoro being 11.883 baths over that 
period. Thermal storngo ill hcin{:t utilised in other directions, 
and brE>ad bokin<> is carried on during "off peak " hours. omo 
manufacture~ )~\'e also installed electric drying plantR, which 
111ay ho profitnbl~ worl<cd durin~ such peri'?ds. The price of 
(·urrl"'ll- in Poplor ts 1. 4 7d. per umt, and ts satd to be the lowe"t 
111 London . At the pr<:>sont time a ~heme iii being considered 
for utilising pit. waste os fuel. 

'1'11 ~; RoYAL T.t:rnNtC'AL Cor.LEOE, GJ.' oow.- Tho c>loctrical 
1 nj{in<'<'rin~ lahoratorie11 of tho Royal Te<'hnit'al l'ollr~o ot 
< :JaRgow, arc among tho ltugc~t in the country. It. ho'l al~'"llYH 
lwen tho practirc or tho ('olle~(l to keep tho loborntory mo.chmory 
and equipment right up I o dato "ith rc~ard to I hE' latE'-<1 devt>lop· 
u1cnts of thE' indu<~try. hut during tho wor y<'aN and tho poRt· 
wnr period, it. waH not found poRsiblo to do thiH in any udequato 
uH\nnM. On t h(l occa'lion of the roc!'nl r ol of Dr. Ma.sznus 
.\laclean and tho appointment of Dr. • . Parkor • mith to the 
('hair of .Elect rtt'al .Engineering, it wns thought an opport uno 
1 ime to obtain now equipm(lnt representative o£ tho lo.to~:~t 
ndvances in the induRtry. An appeal was accordingly made to 
tho Counctl of the Briti><h Electrical and Allied Manufacturel'l'l' 
AIIRociation, which has ro~ulted in a vory generous response being 
made. Profe!'<Bor S. Porker Smith, in thanking the Association 
and it>J ml'mbers for their immediate and sympathetit' respon~o, 
refers to the wide variety and genorou11 gifts of modern machinery 
and irurtruments which have been mnde. Among other donor<~ aro 
the British Electric Tre.Mformer Company, Limited, the British 
Thomson-Houl'ton Company, Limited, Electric Control, Limited, 
the English Electric Company, Limite~, Electrornoto~~. ~roitod, 
Ferranti, Limited, the General J~lectrtc Compnny, Ltrruted , tho 
Macfarlane Engineering Company, Limited, l\Javor and C?u~son, 
J,iroited, Metropolitan-\'ickers Electrical Company, Lurutod, 
.Bruco Peeble11 and Co., Lirruted. and Allen West and Co., 
Limited. At tho beginninp: of last setlllion valuable giftR ?£?Icc· 
trical mining apparat~i:l. were mndo by Rcyro!l<> , f: tmlted. 
fi'ergu-.on and Pailin, L1mtted, nnd i\fr. George .F.Ih!~<;>n, tr\ ord~r 
1 hat tho rnininf( students otl(lndi~g the CoUogo nught. o~'tatn 
c•,peri<:>nco with the n<'w type>~ of swttchgcar. Tho_ne'~ mMbntE'ry 
nnd apparatu~ will enable tho College to mod<'mtqo ttq ol('('t nrnl 
luhoratoril"s and to relie\'o <'ongestion by having few<'~ m<'n 111 
C'n.ch group and by sprcnding a lnrger number of ml\f·hmea O\'(lr 

1 nr rE>sq('d fl oor Ol'f'B. 

Staffordshire I ron. 

The tafford.<>hiro finished iron mills are only 
partially employed, there bt'ing 1\ very po?r. demand for 
medium rlass bars o.nd nut and bolt. quo.ht.tcs. Marked 
bars are a. comparatively cheerful section, the works 
being fairly well employed on engineering and other 
ma.torio.l. Even at the high price of £15 per t.on makers 
aro weU able to dispose of their products. There is more 
solidarity in the bar brandt than has been usual in times 
of stress. l n Ct·own bars alone is thore a ny sign of y ield
ing. , ellers in several instances accept £12 15s. to 
.£12 17s. 6d. l\Ian\' mills, however, adhere t o tho £13 
standard. 'l'here is little business being done, however, 
in medium iron. and the small quant.ity of nut and bolt 
iron called for is largely bought from Belgium at .£3 or· 
more below the IO<'al p roduct . But little is boin~ bought, 
either at. home or abroad, in the present state of the 
industry. With Belgian bars offered round about £7 at 
Antwerp, , tafford<~hire manufacturers have no alter
native but. to apply their mills to the workin~ up of tho 
foreign material. If they paid £12, the pnce quoted 
for the home production, they would doubtless gain some· 
thing in quality. but not enough to counterbalance the 
price disparity. Black Country importers have never 
submitted willingly to the uncertainties of the franc 
ex<'hange, by which Belgian shippers have boon altempt
inJ.{ to regulate transactions. The opposition has _been so 
~~ ubbornly maintained that quote t ions in sterltng are 
now reinstated. The Belgian quotation for nut and bolt 
it·on delivered now stands at£ 2s. 6d., hut no great quan
tity is being sold . local work still having <'Onsidera.ble 
tonnf\ges of bars to work up. 

Galvanised Sheets. 

The galvanised sheet trade is still busy with very 
good order books. Though buying ~as n_o~ been q~ite so 
continuous of late, a good many mqwrres are 10 the 
marltet, and prices are maintained, 24-gauge corrugateds 
being firmly quoted at £18 5s. per ton f.o.b. The sheet 
trade is secw-e of activit.y for some months t o come, and 
the tin-plate works are well off for business, readi~y obtain· 
ing the small increase lately made to meet t.he h1gher cost 
of tin and other material. 

Cheaper P ig Iron. 

This week has witnessed a decided fall in Midland 
pig iron values, Northamptonshire makeR having wealcened 
t o the extent of nearly 2s. per ton, and Derbyshire makes 
by about Is . per ton, while North • taffordshire brands 
are cheaper by round about. 2s. 6d. Tho quoto.tions 
generally ruling on 'Change in Birmingho.m to-day
Thursday- were :-Northamptonshiro forge, £3 15sr: No. 
No. 3 foundry, £~; Derbyshire forge, £4; foundry, £4 4s. 
to £4 5s. ; and North Stafl'ord8hire forge. £4 2s. ; fow1dry, 
£4 7s. 6d. Despite these redurtious business was not 
stimulated. A few firms which had run completely out 
of material bought just suffirient to <'fury t.hem on, but 
generally con.surnet·s conti_nued to h?ld off in the expec.ta· 
t ion that forced sales will result rn a further lowenng 
of what is already an unremw1erat ive price. • melters 
for their part. are relying upon <'heaper fuel o.t the ond of 
the month. 

Raw Iron Output. 

The output. of pig iron in Augu'lt amount to 
5 8,900 tonfl. compared with 6113.600 tons in. July o.nd 
599.800 tons in August, 1923. The number of furnaces 
in blast at the end of the month was 173, a decrea.so of 2 
sinro the beginning of the month, and the lo\~est _number 
in blast s in<'e De<'omlJer, 1922. The produ<'tton JJ\rludes 
I 7 400 ton.'! of hematite, 1 3,700 tons of basi<'. 113fi,800 ' . . ton <> of roundr~'· and 33, 00 tons of for~e p1g tron. 

Steel Business. 

Considerable attention has this WC'ck he<'n 
manifested by Midland iron nnd steel <'irdes in tlt('_rccently 
published figures of import!! and exports. lt !A noterl 
that tho volume of trade in it·on and steel and theu· manu
factures during August wM smallor, both on the import 
o.nd expor t sides. N on -ferrous metals and manufa<·· 
turers thereof were imported to an inrroased extent, 
while the exports in the same group declined. ~he total 
value of imports classified under the head of 1ron and 
steel was £ 1,630,502, against £1,942,6 l in July, the 
t onnage being 173,695, against 201,172. Shipments ?f 
forge and foundry pig increased, while those of baste· 
deC'reased. After the heavy deliveries of the prev iouR 
month, Belgium's consignments of steel bloomR, hillet-R. 
and slabs dropped 60 per tent., and France also s<'nt 
less. Germany's contribution rose, however, from 3-Hi 
tons in July to 5600 tons in August. Th~re was a ~allin j! 
off of imports in most of the other <'ategorte . . steel gtrdorH. 
beams and pillars being an exception. 'Jhe exports of 
iron and steel amounted to 301 ,057 tons, valued at 
£5,834,496, against 339,748, valued at £6,690,_764 ~n 
July. Taking the t_onnage, there were reductu~ns 111 

pig iron ferro-alloys, tron bars, rods, angles, steel gtrdera. 
thin pl~tes and sheets, galvanised sheets, t inned and 
teme plates, tubes, pipes and fittings, wood screws, bolts 
and nuts wire and hoUow-ware. Increases were shown 
in the e~port of steel blooms, billets and slabs, hoopA 
o.nd strips-or which the tonnage was nearly doubled
railway material, wire manufactures, and bedstead.'!. 
It wa..s <'Ommented upon that whilo we exported les.c; iron 
and steel during the first eight mont hs of the current year· 
than in the correspondi.ng period of 1!}23 our import<; 
nearly doubled. 

Cannock Chase Miners' Wages. 

As the outcome of a. conference of ropresenta
t i ves of the Cannock Chase coal owners and the Miners' 
Association, the lower-paid workers in ,and about the 
mines of the Cannock Chase district are to receive advances 
on their wages basis. The application of the miners 
was for a var iation in the wages basis of the lower -paid 
workers, particularly of those between eighteen and 
twenty~one years of age, and although they have not 
succeeded in obtaining all they asked for,_ they have 
secu red fairly substantial advances for <'ertam cla.s.c;E>s or 
men. The offer of the owners is to be submit.tecl to the 
men and it is anticipated that it will be O.<'<'epted. 

New Industry for Wolverbampton. 

Much satisfaction is ex pre !;Cd in W olverhampt on 
and the immediate neighbow-hood over the no'''S that 
Courtal.llds Limited, manufacturers o£ artificial silk, 
has decided t o add to its long list of fa<'tories br 
erecting a w·orks at Vvolverhampton on land a<'quirecl 
several years ago in H ordern-road, adjoining the Dun.stall 
Park racecourse. The plans indicate that the complete 
factory will cover something like 40 acres of land. Em
ployment, it. is said, will ultimately be found for several 
thousand workpeople. 'fhe coming of Courtnulds to 
Wolverhampton will introduce an entirely new indtL<>t ry. 
of a character hitherto unknown in tho t.own, 'Volver
hampton's trade reputation having hitherto dE>pC:'ndPcl 
upon her metal product . 

Unemployed. 
• 

It. is in somo mcn.'iUt'<' ~1\t i r art ory to find t hi~ 

Steel p t·ic·es arc still irregular. Demand remains 
poor and a good deal o£ the available bu.<~iness is be~1g 
to.ken by <·ontinontal firms at very low figure~. Natt,•o 
anglos and joists continue to range in priro from £0 l Os. 
to£10 a.ndteesfrom£1010 .to£11. hipbridgeandlank 
plates' command £10 5s., and boiler-plat~s £14 .. l\l il.d 
strip can be bought down to £ 10 5s. Prtco cuUmg tS 
ropot·ted by new comor·s in the c~ld rolled str.ip tra.?e· 
English wire rods .are 9uoted at £11, m con~ra t wtth wht~h 
tho imported art tcle 1s ~9. R ods o.ro bet~g prod~ced m 
English mills f~om contmental ~aw ma.tert~l •. nn~ rn that. 
<'ase t.ho price tS £9 lOs. For•etgn competttton tS rather 
l<ocner. The cont inEinl a. I situo.tion hns so many elements 
of uncet·lo.inty for tho buyer that a dc~idod cho<'k has 
b<'en gi''N1 to tho ylt\C'ing of ordorR w_tt h FrenC~\ and 
Belgian )JouseR, wht<'ll haYE'. l\'! u~>ual, m. su<'11 Ct rcum· 
stances l urnod to tho Brit i!!h mtwket with lE'mpting 
offers to ono.hlo them to supplement their homo orders. 

wPok that. the retur·n~:~ i~'!IINl hy the Mini;;tr:v of Lo.bout· 
~how that thMe i'i a 1.light d e<·rea. ... e in the number of 
unemployed in t hf' Midla nd;;, tltt' t otal for las~ week hein).( 
J4.Q,8Q3, a~ ngain11t. 150,34-4- for· t h<' prev1ons return. 
There i:~, hO\Yever. o. slight in<' r'<'C."6 in the nnmbet' fot• 
the Birmingham arc.>o., hnt Co,·E'ntry hM impro\'ed. and 
so ho.s Cradley Heath. T he total i~:~ made up of :- Mf'n. 
l 06,527 ; boys, 3776 ; women, 35,227 ; girls. 4363. The 
ret.w-ns for some of the principal towns in tho a r('a arc 
Birmjngham, 38,954; Bilston, 3229; Covont.ry. 5 l t;(i: 
Cradley H eat h, 4 135; Dudley, 4153; Hanley, 3394 ; 
Northampton, 1467 ; Oldbury, 206 ; methwick, 497 ; 
Stourbridge and Brierley H ill, ~ 36; Tipton. 22 1 i ; 
'Valssll, 55 19 ; West. Bromwich, 3562; Woh·cl'ltampt em, 
6:301; and W orcester, 144 . 

LANCASHIRE. 

(From our own CoN'Upondtnt•.) 

l\f \ ( ' llP.RTlm. 

General Conditions. 

TuF.l\E ha'i been no r·ottu·n of rh<'<'rfnhlf'l-4" y<'t 
in tho it·on and metal mnt·ket'-1 of tlri~:~ clifltri(·t. Ol·<·••· 
sionally one meets with o. mskct· or• 1\ mer<·ho.nt "ho hA'i 
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dono we ll and expresses a belief that. I hings are bettor ; 
but thi~:~ is exceptional, and, as a rull', a gloomy fooling 
prevails. Tho oxpcctat ion of any immediate result from 
tho carry ing out of the " Dawes" scheme of settlement 
with Germany seems nov. t o be fa.dinp: ; but what was 
wrong in this expectation \HIS tho bali(\£ that conditions 
would alter for tho bet.tor at once. l n tho end tho sot.t lo
ment will bring benefit t o European business, but the 
results will require time to di close them e lves. The 
general setback in the marke ts , and e-specially the more 
speculath·e mnrkets , is probably attributable to the 
di appointml'lnt felt because business did not immediately 
N'Rpond to t hP he>t tM poli t ir nl rondi t ions in F.nropo. 

Metals. 

The mat·kets for copper ha\'e hE'en rathe r on 
the weak side, but there is n o very serious setback. 
Standard and ingot copper are . in fact, stan ding at prices 
which will not a llow of any !'lorious fall , although, of rourso, 
there is not. the same limit tho.t the rise ·which might take 
place. The hindrance t o an advance in copper is the fact 
that t he output. is still oolicved to be \\ell in advance of 
t he conqumpt ion ; and, m ore impor tant st ill, "' the fact that 
1 he output. is capable of prompt expo.nsion so soon aR 
1 here iii t.hc lt'last s ign of profitable prices. Tho sup
pression o£ regular official roports as to stati~t ics is doing 
no gOOll to t he " m orale " of the m arket ; for there is 
now a g rowtng belief that o.ccumulat ions are increa.<~ing. 
' r here ho.ve hoen some sub ... tantial orclerR for locomotive. 
placed in the :Manchester dist rict lately, and those m o.y 
result later on in orders for coppe r and hrass; but the 
~e-neral demand for ingot copper here remains only small. 
Lt iR not rn.('ause there is any fear as to the c·out·se of the 

• 
market, for that can scarcely be the c·a.se; and hence one 
il:l compelled t o the conclus ion that the demand for ingot 
copper is poor s imply bec&\tso there is n ot the work avail
able for its consumption . rJ'he pricoR for Aheet ropper, 
copper bott.oms, copper o.nd brass tubes, &c., havo been 
unaltered for some time, and they s till show what, in 
pre-war day8, could ho.ve been thought an extravagant 
margin for the costs of manufacturing. All kinds of 
scrap copper and gun-metal remain relatively cheap, 
but more espocially gun-metal scrap. Some dealers here 
are offer ing only £45 per ton for this class of meta l. The 
market for t in has been in 6 very uncertain condition. 
0£ course, there was some reaction from the recent slump ; 
that was only to be expected ; but the difficulty is t o decide 
I tow far it will go. lt. wM expected that American con 
.... umers would begin to buy in large quantities on the big 
fuel, but. t hoy do not seem t.o have done RO. D oeR t.his 
toean that t.he Ameri('o.n tin-plate trade is worse than has 
heen repol'l cd ? I n any case, tin prices a re very tricky 
just now, and no one seems to have any idea wh idt way 
they are going. Lead has remained quite a steady 
market, and but I itt le change seems to be anticipa ted in 
1 he near future. vVe have had some heavy arrivals , but 
the m arkot seems capable of absorbing them , and the 
C'ontinent is rat.her a bet.ter buyet'. , 'palter has been 
inclined to weakness again. bnt thE>r~ hM not hPPn any 
scriou.q movement. 

Pig Iron. 

'l'he market in Manchester for foundry it·on 
11hows very uttle change ; but if there bo any it is raLber 
towards 'veakrross than strength. \Ve are now close upon 
October. and an autumn revi\·a l, if c·oming, ought to 
throw its shadow before to a certajn extent.. Neverthe
less, we have known such a revival begin in November; 
hut t.hen there was a speria l reason for it. Consumers of 
foundry iron here seem confirmed in t heir opinion that 
90s. per ton in Manchester will be reached in the course 
of a few week._q, if not by the m iddle of next month; 
but so far one does not find much disposition to quote 
for No. :l at. less than 92s. Gd. A moderate amount of 
business is being done at or near t.his figure; and in some 
cases sa les have been made up t o the end of t he yo11.r; 
but this does not appear t o be at all general Derbyshire 
fow1dry iron has been quoted at the fu rnares down to 
84R. per ton, and this would mean about. !l ls. 6c1. in 1\fan
c·hester ; but. that quotat ion does n ot. seem to be very 
general. At the end of the month coke prices arc lo he 
revised in the Midlands, and ironmasters rlaim that they 
must have a reduction if they are to sell their pig iron at 
anything less than the present price<>. They want a 
rcduct.ion of 2s. Gd. ; but possibly they may get Js. In 
reckonin~ the profi t on b last-furnace work it has 
A.lways t o be borne in mind that a ny No. 4 or forge 
quality of pig t urnccl out hy a fnrn ac·o has to be sold 
now at o.hout 7R. 6d. per ton less than the foundry 
quality. inr>tead of Is. le>ss, which used to b e t ho usu l\1 
differenc·o. Scotch pig iron i quiet and dull here, and 
the pric·es seem Yariable. 'rhe nomina l price is l OSs. , 
hut very much lower pric·e~ hM•e het'n ht>ard of. H ematite 
pig iron in 1\lanrht>slt>r ix now c·hE>apor than Hcottish 
foundry iron. 

Finished Material. 

Tho maUeable it·on trade is much in the Mme 
condition. Consumers, as a rule, c·annot pay t.he official 
prices of t.he Bar Iron Associati on. and are being driven 
more and more to the use of foreign iron. The demand 
for manufacturE-d stet'l is a lmost at a standF~tiJI. Appar· 
ently no one wants t o buy at any p ric·<'. or ot her wiEoe thl' 
foreign agents would sell more; for no one ('an expect 
foreign price.~ to faJl m uch lowt'r, what~vcr may happen. 
, ellers of British steel will quote £9 7s. 6d. for joists 
nnd angles, £ 10 2s. 6d. for plates (or perhaps £10), and 
£ 10 for flat bar steel. 'orne concessions m ight be obtained 
on these prices if any good orders WC'rc on tlte market; 
but one d oE'S not heM of su r h ordf'~. 

Scrap. 

'rite trade in sc•·np materials seems alm ost. non
existent. There is, of ('Ottr::~e, a little buying of foundry 
R<· rap, but no Rign of impro,·ement in the priceq. The 
beRt broken machinery iron can be had at 5s. per ton 
delivered; and one hears of good cast scrap at 82s. Gd. and 
oven ~- F or steel scra p t here is no demand at o.ll, 
nnd very litt.le now for heavy wrought scrap. The nominal 
prices are 62s. 6d. per t on on t ruckq hf'rP for melting Atool 
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scrap, and 87s. 6d. doliverC'd at the work~; for hetwy '' •·ought 
EWrap. 

• 

Hematite. 

lf anything there is a ~<Jlightly weaker lone in 
the hemat ite pig iron market, and the production of local 
makers is exceedinq the demand by a fairly big margin. 
The two furnaces in 13arrO\Y which were t o ho.ve r losed 
last week end are being kept at work, but unlcl:!R thE-re 
is an immed iate improvement in the demand for iron , 
they will ho.ve to he closed down. The requirements 
locally on steel account, are very low indeed , and as the 
fow1drics a re not bris k very little is going in that d irec
tion. If the rail and m erchant mills could get going 
a~ain there would b e some chance of the pre ent number 
of furno.ces being kept in blast, but the outlook in the 
steel mat kot is blacker t.han in the iron market. Orders 
are being placed for iron in small quo.ntities, and there 
seems n o possable chance of cus tomers ordering in bigger 
tonna~E'. The overseas trade is very dull, and but. small 
pnrct>ls 1\1'('1 hPing dispn.tched . Inquirit's are srnrct'. 

Iron Ore. 

'l' here is no c·hange in the ii'On o•·e t r&d<', which 
is largely confined to this district. None of the mines is 
active. hould there be a further restric·t ion in I he 
outpu t. of iron hy the damping down of furna('f' 'l there 
will be A.n immecliato refleet.ion in the ore trade. Foreign 
ore is roming in in m oderate quant.ities. and t harP a re 
regnlo.t· imports of Spanish sortA. 

Steel. 

' l' lte condition of the !:! I col trndc is bad, and as far 
as the rail trade is concerned little i!! being dono. There 
is very little to pick up either in the home m arket or over
sea.o, and the out look is a_q bad a!l it could he. Costs of 
production operate against the hooking of orde t·s at 
present. The foundries are quiet. There is a be tter 
state of things as regards the hoop and small section mills 
which have orders su ffi cient to keep them going regularly. 

Shipping. 

The passenger steamers of the IslE> or Man team 
Packet. Company which in the summer season run between 
D ouglas, I sle of Man, and British p ort.s a re beginning 
t o return t o Ba rrow, where most of t.hem o.ro us ually laid 
up for t he winter. During the winter monthR t hese 
vessels a re thoroughly overhau lt'd in teo.diness for next 
season. The company has its O\\' tl staff here. hut in t he 
case of bigger JObs the vessels go to Yickers' yard. Many 
of the L.1\I.S. r ro«s-channel passenger vessels o.re also 
laying up at Barrow, and one or mort>< may be equipped 
with oil-hnrning installations. 'l' he I sle of Man vessels 
which have been so altered have ~ive>n very good rE'quJts. 

SHEFFIELD. 

(From our own 0oN"t6pondtnt.) 

Heavy Steel Slump. 

Tll.ERE ts no change to report in the c·onclit ion of 
that important branch of the steel industry of th iH d ist.rirt. 
which manufactures open-hear th steel in t ho form of 
billets for commercial use. The depressed conditions of 
which I have writte n in several previous letters con
I inue unrelieved. Owing to the strike, the large melt.ing 
plants of tee!, P eech o.nd T ozer, "amuel Fox and Co., 
and the P a rk Ga te I ron and Steel Company are s till idle, 
and their st oppage haR not thrown any mul'lt in(·rt>nsed 
demand on the plants that remain at work. J n this 
important branch of t he steel inclu~try heffie>ld is suffer
ing in common with other great centres of produrtion. 
Buyin g ~~oems to have fallen to a minimum. T he Park 
<..:ato Company ha.q issued a statement pointing out the 
seriousne.s of t he position created by the strike. Jt is 
stated that, owing to heavy financial losse of the pa<>t few 
years, the company adopted a line of action a year ago. 
which, by the aid oft he utmost eronomy and I he develop
ment of new activilies, tended to improve the posit ion. 
The impro\·ement depended upon its association with 
cu stomerR to whom t ho company's products were specially 
a ttrac ti ve. As is well known to its m en, the rompany 
had got. overy department. of t hr unrlerta.k ing I o work. 
Now, owing to the dispute, cus tomers a re obl igt>d to find 
supplie:> el ... ewherc. The condit ion is a r isincz. I here£ ore, 
that whPn the men OPC·irle to rE'sume worl•. tht>ro will be 
no orders t o he exe>rut ed . " The sit uation," tho statement 
c·oncludes. " ca.IJs for the Vt>t·y serious attE'ntion of the 
company, and as a con.eequence it may be necessary to 
decide t o clo e the works for an indefinite per iod. This 
would be a very I'Grious stt'p t o take. but the financial 
po it ion may demnnd it, and t he ~>tatement is not t o be 
takt>n M a thrt'at. but n.q t ht> p resentnt ion of o.n oronomi(' 
farl ." 

The Finished Trades. • 

The daily Press has been devoting con;:;iderable 
o.ttent ion to heffield during the past week or two, nod the 
impression seem s to have got. abroad that the city's trade 
genera lly is in a very bad way. '£his, however, is 110t tho 
case with o. number of bra nches. inc· luding some of the moRt 
typical Sheffield manufacture>s. While the <·rude stE'el 
sido is ccrtainJy very depre.<~sed, there is an impro,·em!'nt in 
crucible steel, and, although conditions in that trade are 
uneven , o. few firms have quito a good amount of business 
in hand. The t·olling mills are buF~y on sheets. but quiet 
in the rod departments. \Vhilo the chairman of the hef
field F orge and R olling l\'IiiJs Company has been speaking 
of de('reas<'d product ion, the head of a nother firm, the 
N orth British , teE'I Works, stated that the tonnage output 
for the finn in 1924 was more than double that of 1914, and 
that a t present exten.sions are being made to relieve the 
pressure of businef!S. Another fum which is extE>nding is 
Crave-n's Railway C'Arria~e and \Vagon Company, Limited. 
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A n ew smithy and stamp sh op is t o be built, and the con
tract for the s tructural blecl work has boon given to 
Thos. \\'. \\' ntd, L imited, of •'heffi eld. In file~>, saws anrl 
almost, every kind of t ools, there is a good deal of activity ; 
numerous o~dcrs are coming to hand , all h ough the majority 
of t.h<'m are only for small quantit ies. T11e electrical 
bt·anch of engineering is enjoying improved times, and 
makers of textile machinery have on hand o. good many 
orders from oversE'M countries. There is a good dt'msnd 
for all ria e. of builders' r equi rementq. 

An Order for Vickers. 

Sheffield shares in t he satisfaction felt. in Barrow 
al the news that the hydro-electric department o£ Yickers 
L imited has rt'c·eivcd a n order from tho Government of 
Now Zealand for t.wo large wstN turbin~> . T hese will he 
im,talled at Lake Coleridge, in t he , outh It~ l a.nd, and " ill 
provide power for Christ churrh, Ashburton, Timaru and 
distril'l. E ac·h of the turhinos will be of 12,650 l•ot·se
powPr. They are to be const rurtrd at B a rrow, and ~hould 
pro,·ide an appreciable amount of cmploymcnt t herP. 

Developments at Sheepbridge. 

The annual repo1·t of the , ' hee>phriclge ( 'onl and 
l ron Company, Limited, r efers to o. number of develop 
ments which are being carried out. The s inking to I h<' 
lower mea ures at C lapwell Colliery has boon completed, 
and the work on t he surface plant and sidinj:ts is m aking 
satis factory progress. The plant at Sheepbridge for the 
manufacture of rentrifugal castings is now in Rucces.<~ful 
opornt ion. Jt·onstone of good quality is n ow being obtai11ed 
from the company's mine at Roxby, in Lincolns hire. 
Rapicl pro!!re s has also been made with sinkings sncl th<' 
erect ion of the permo.nE'nt plant at F irbcrk l\lain and 
Blidworl h collieries. The report st ates that the iron t rado 
ha.<~ continued in a state of depression, n.ncl that. h ot lt 
demnncl and prices have bec•n poor during tho year. \Vith 
regard lo t he N'OCt ion of houses, for whi<·h arrangements 
have been made with the Indus trial H ou.qing As. ociat ion . 
the report mentions th~~ot so fa r forty-eight have been 
built and occupied at Sheephridge, 216 at. Langwith and 
66 at Gla pwe ll, while 154 m ore a re in course of erection at. 
L o.ngwi th and 8~ at Clapwell. 

Mansfield Schemes. 

The Mansfield Town Counc·il, 'outhwell and 
Mansfield W oodltou. e Distr ict Counc·ils are cons idering 
a joint sewerage scheme for tho parishes of Clipstone and 
Edwinstowe. a nd portions of the borough of MansfiPicl and 
the urban district of Mansfield \\' oocU10use. 'Th<~ e t imatNl 
cost o£ the w01·k.q is £33,000, exrlusive of engineers' fPes 
and the salary of the clerk of works. The populat ion pro
vided for by the scheme is 17,600. Another matter of 

• 
interest to Mansfield is t he proposed terhnical college. 
This was referred I o last week by Mr. A . • ) . Cnmpbell, 
a.ssist ant directot· of edurat ion for the county of Notts. 
He s poke of the delay which has taken p la('p in ronnPrtion 
with the scheme, but expressed t he hope that the plsnR 
would be subm itted during t ho coming year. T he co t 
will be between £30,000 and £40,000, towards 'vh ich lite 
~>ubstantial promise of £ 10,000 has heen rcct<ivcd from I he 
MinorA' \ Velfare Fund. 

At Hull and Selby. 

Tho • 'heffield ociety of Engineer~ and 1\rotn.l
lurgiqts paid a visit last week -end to somo ln.r,ge modern 
cement works near Hull , which have just been taken ovet· 
by 0 . T . Earle, Limited, from the Humber Portland 
Cement Company. The works are laid out for t he pro
duction o£ 2400 tons of cement per \Veek, a nd a re equipped 
with plant supplied by Edgar Allen and Co., Limited, of 
Rheffield . The cho.lk is taken from the hillside by m eallS of 
Iorge steam shovels, loaded into side-tipping wagons and 
<·onveyed to gyra tory crushers, being afterwards con 
verted into slurry and then pumpE'd through n 6in. pipt' 
fot· a distance of lt mile to tho factory proper. At Selby 
last week Cochrane and ons, Limited. laun('hed from t heir 
OuRe hipbuilding Yard one of t he largest steel screw 
tugs e>ver constructed by the fi rm. The boat is 125ft. long 
by 2 ft. wide, Md 14ft. 6in. moulded depth, and it was built 
to t.hf' order of tho United T owing C'ompony. L imite>d. of 
Hull. 

NORTH OF ENGLAND. 

(From our oum OorrMpondtnt .) 

Vesatious Transport Delay. 

A S'l'lUKl NO example of t he \'OX.aliouq delu~· 
expet·ienrerl in the transport at ion of materials on tlw 
North-East Coast. whic·h has been. the suhjcrt of e\·t>r<.' 
complaints from the commer"il\1 <'ommunit y for a lons:t 
time past., is furniRhed this week. , miths Doc·k Company. 
Limited. of o. Bank, had an urgent ship repair joh. 
nod I he neressary pla t es were ordered from D orman, LonJ:t 
a.nd Co.'s \Varrenby \Vorks, and were duly d~'spatched h)• 
rai l on Friday morning last. Up to Tuesday eve-ning- fi,'CI 
cln.ys later- the plates had not been cielivered. and thr 
t't>pair contra.r t m ay possibly be Joqt in con.<>equE'nco. T hl' 
distl\tlCt' betwt'en the two work" jq onlv i mi ll's. 

• 

Cleveland Iron Trade. 

Tllt>r<' is a c·ompletc ahf.ence of indic·al ion of any 
improvemt'nt in the Cleveland pig iron trade. Confidence 
is ~<I ill \ ll(;kin~. J>rirt'R are not yt't suffiriently . tabili"ed 
for buyt'rs to ca•·e to operate for forward hu.qine . . , and en'~n 
for the sat.isfaction o£ prompt requ irement!; there is usually 
a good deal of bo.rg:aining before a sale is effected. Cer
tainly there is no steadiness a bout quotations. No. :3 
Clen•land pig iron i~ genera lly quoted at 82s., and ha.s 
ht>en sold at t hM figure. But it has a lso been . old and 
offered at leRs, and the price is a matter of individual 
arrangement as bet.ween buyer and st>ller . ' l' lte trouble 
is that the home dem611cl is so limited. The> ~ lo.rkness at 
the shipyards directly affects the foundri es, and they, 
in turn, hM·e so litt le work that they are using le;;.q iron . 
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Then, again, foreign competition is vot·y keen. l<'rouch 
und Belgian iron is ollorod f.o.b. fron1 Autwerp l\'1 low as 
73s. per ton, and it is only when consumers prefer to pay 
more for a pig iron whi<'h they know, rather thl\n ri~:~k 
u~:~ing iron which is variable in quality, that Clovelantl iron 
c·tm bo sold for oxport. l o t,ho Cont inont. Hero anrl thoro, 
however, undot· Lheso condition~ smo.ll oxp o1·t. ordor~:~ nro 
hoin~ seclU'od. and a t~a lo of speciu l foundry irou from 
('l<>,·ola.nd to tho Unit<'cl Sl1\tOl! i~ ah;o reported. No 1 
('h.woland iro11. which iHII('l\rc·o, is 7s., No.4 foundry 1!!., 
und No. 4 forgo Os. 

Hematite Pig Iron. 

'!'hero luw<' l>een mt hor bt'll 01· ,.;nlos of East. <:oa:.t. 
hom a t ito pi~ iron durin,g the week. Of rourso. businos.~ 
hl\!1 not been brisk by any m ('ans, but oven a liLtle better 
domand is welcome after tho long s tagnt\tion, and ma.l<crs 
nrc keeping tho price of mixed numbers s teady a.L 901'!., with 
N o. 1 at Gd. por ton premium. Hero, agai n , )10wovor, the 
quoted pri<'o can bo shadocl for n good order . 

lronmaking Materials. 

'J'I10 foroign Ot'C lmdo <·ontiuuu1.1 in u lifd c~-o11 ~-o l at l'. 
I'IJIIH\ttnm·;; lt twing actumult\t.od la.1·go HI ocl<;; durin(.( tho 
i1·on lmd<' d!'pt'<'~<Rion. All !tough quolt\1 iono,~ 1\1'(1 ba~cd upon 
22s. pot· ton fo r best l~ubio oro c.i.f. Tees, current values 
1\I'O more u cnl'ly 21s. 6d. per ton. ,'olle1·s of good medium 
furnnco coko sti ll quoto 2Gs. pol' ton delivered aLtho workll, 
huL thoro it~ lit lie domund. 

Manufactured Iron and Steel. 

Conditions in tho umnufucturod iron nttu t!tetll 
I mde, if no bettor. ut·o <'N'lainly no "o1·so. A few rail 
m·dors luwo boon pla.<·od rcronlly, and I! Ill all tontra.cts for 
o t hor desct·ipt ions of m tl.t orial como i1·r·egularly to h t\nd. 
Hut, t.horo iH no gonor·n.l buying mov(lmont, und 1:ml o~o~ o.ro 
within very roslrictcd limit ~:~. Thoro is, howcvor, no indi· 
c·aLion of N\,qior prices. 

The Coal Trade. 

'l'ho posit ion in tiJo Nort.hol'lt t·o1d tmdo cut1tinuos 
t o ~i,·e cunso for con!lidcrablo unxi<'ty, o.nd in llltmy 
in!'ltauco!'l <·olliet·y ownm·s nro in o. qunndo.ry as to tlto he~o~t 
t·ourse to I nko in view of the fact l lto.t ronsiderablo <tll tm 
l it ies of coal t\t'o hl'ing dumped a.l tho pithea.ds hcrmtHO of 
t ht\ lack o f domand. 'l'ho1·e i~:~ a. COI\tinuN\ and tmwked lack 
uf ordon;, and tho t>tr~pon -. ion of opomt ions at rmothot· 
t:oll iory iH N ort.humberlo.nd iF! o.nnountod to take pla.co t~L 
the end of next, week. Tltis is tho Rodheugh Colliery, nl 
"hich po.rL of tho mE-n woro paid off in July. Now the 
1•emaining 600 to 700 m en nro t o bo diqponscd with. The 
outlook ahcoo is C'ortainly not vet·y r hoorful, and. unless 
t hero i!'4 t\tl et\l'ly improvomont in t •·ado t.hero app<'l\1'11 no 
oLlH~r a.llcrnativo hut to oloso down flll't.hot· pits. Whil l'lt; 
c·ollicwy ownot·s adlto1'0 to recent. quotl\t ionl:l fol' early 
<loli,·ory 6nd a1·o d.isindincd to negot iuto ahead t o any 
cxlent, l:loconcl huncls arc prepared to mnko com·e~1>4ions. 
('omparativcly c·hca.p German C'oal is N\pturing foreign 
market 1-1. This woc>k 11. (i !'Ill of eoal oxpo1·ters in N owcostle 
rocoh ·ed t\ leti<H' f rom Swodon sLating t.Jmt the works whirl! 
had recontly hou~ht <..:orman coal wero satisfiod wiLh it , 
tmd proforrod it. lo tho English coni, taking into coMidora.· 
lion tho d.i!Tonmce in pl'il·e, for in ~woden Gorman coal CI\Jl 

be bo\tght muc·h chesper than J.;nglish c·oal. The coke trade 
id quiet. hut pt·odu<'tion is well taken up, aud in some 
iHbtunc·eH nw.kOI'H n.re tlm" in~ ft·om sto<·kt~ I o moot h eavy 
t<hipmcnts. (:uo; c·oko i;; quiot for fonH\rd bul:line~:~f:!, but 
stondy st :JU;;. t o :17R. tiel. P t\tcnt ovon <·oko is ollored nt 
:l!);;, to 2ti'i. Ueehivo coko is Hc·nn·o and firm ly hold ul 
32:-~. Gd. to 3i~:~. lid. 

SCOTLAl\D. 
(From our own Corrupcm.dc11t.) 

Continued Depression. 

Tut~ , 'totch s tool antl ii'Oll tmdo, unci, to t\ lc ... ~:~or 
tlt·~rec. the <·onl t ra.do, remain in n stat e of depl'O.'i!'lion . 
Hu~inclcls on all side!! is \'or~ difficult t o ronrlu<'t, P.nd th<' • 
outlook holch; lit tie, if any, de~reo o f ontour·agc:-ment. 
13uyers gon et·ally adhere to the pritH·iplo of pu.rc·ha-;ing 
01lly for immoditllO rcquiromentH, f\nd tltct!O daily or· weekly 
liOCORSities .uo at prosonL roduced to t\ minimum. l<eon 
c·otupot it ion is h<'ing uwt wit h. anrl llt<>r· a.ppeR.r~ <IV<' ry 
ltkelihood of Htill storne1· opposition f1·om c·ontin<'ntal 
xour<·el!. Even I he smnii<'HL orders aro diffict1lL to 1-ccure, 
oven "hen h omo makOJ'II go to t he limi t, in the mat lor of 
price r educ·t ion. Repor·tH of wo1·k going u.broad still c·ome 
to lta.ncl, and there seems to bo no immodit\le p rospoc· t. of 
c·hccking sud1 rnovemontfl. 'Vith conditionA so unsotLled 
producing for· s tock is almos t imprac·tical.llo, and conse· 
qut>ntlv many c~ta.bli hment~ a.re working a.l a rate of pro
dud ion ftlr bC'low normal c·a.pa<'ity. Immedillle opinion 
i-1 1\ll e.gain.At any improvement this nutumn, wbP.tover the 
llll'll of the ycM ma.y bt·ing. 

No Demand for Pig Iron. 

Tho ~<I t\to of t raclo i;; t o Monro oxteut n•fl<'l'lCtl in 
t Ito p oor 11it u ntion in tho pig iron t rt~dc. Noithor l ho xteol 
woi'I<Ji no1· tho it·onworlts a r·o taking n.nyLlring of import· 
unc·<'. wh i lc the o.xpot·t demand i~o~ oxtopt ionully "Ot~k. 
Pr·11·('~ Ita\ t' su!Ttwed vnriou~ reduct ifllt>~ without l u·iu~in~ 
till\' r<'" twcl in tho Wt\V of incr<'l\'-<'d bu~int'NH. tmd t Itt• 
\\ (:1\koninJ,C t ('l\d(>l\1' y ('11;\t 111\I('S, \'('I'~ f ('\\ f \ll'llti<C'C'\ tU'C iII 
11pcmtion. n.nd the nmnbN· i'lalmo;;t c·N·tni11 to l>c l'lrl down 
furthor wit.h condiLions t~~ at pro~cnt. 

Steel Plates and Sections Inactive. 

, 'prriftrntions for plate~'~ nn<l ~o.~•t·l ionx t~r·t• fnr 
lwlow <''-P<'<'ln.tionq, ovt•ll t~llowj n~ for t ltc quiotot· t-i t ul\lion 
"t tho ~b i pynrcls. J t, i~ cwidont t ho.t lorn! mukN'FI 1\t'O 
"'ocw·in~.< n. VOl'.Y low pet·c•Ntlt\go of tho work on ~t t\n<.l. J lo!ne 
prices a.ro unciJno ged, buL for c-xporL plo.lo!i prtcC!'4 1\I'O bomg 
quoted round about, or t\'4 low t\S £9 !j . per, lon.. 'octio~R 
arc little, if on), bolter ofT, tho export pr1eo m th1R ma.ter1al 
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ranging fr·om £8 1 0~:~. Lo £8 5~:~. pot· ton. 'l'ho nnluro or t.ho 
spccifkation pra.rt ically decideR t ho price aL proHont. 

Steel Sheets. 

St eol ~;hauls t·ont.iuuo to Look a ftli L' uwu IJor of 
ot·do t·s, hut. t.he bulk of tho now bul!inoHS is sLil l concerned 
with thin t!hcels, and t\ IMger proportion of heavy gnuges 
would bo welrome. Plants, howev<>r, aro fairly well 
occupied, and will bo 1'0 for som o timo yet.. ]>rit·Psnre firm. 

Finished Iron. 

Dull comli t ionH c·haml'leriso all sed ions of tho 
fiJ\i;;lt('(l iron tn1.dc. Bar iron makers have occMional 
orders fo1· Rmall Rizo~:~, but orders of consiclerahlo bulk a re 
almost ent irely ahsent. Ro-rolled stool is simi larly pla.cecl. 
Homo p1·i<·es arc un changed , ro·rolled sloe! be ing about 
£9 5H. t o .£0 lOs. por ton, but export. is purely t\ mnt.tor of 
a.n·an,Kotnon I. 

Coal. 

'J'Ito t·oul nltWI<ol is un~t tied, u11d '' ltuL hut~UIOHii 
thoro is iK of t\ fluduu.t ing nature. ('olliories two 11\J'goly 
eng•\l(<ld nmnin~ otT old tontmct11, t\nd thoy 1\1'0 not. book· 
ing lllUd\ in tho way of rt·csh ordor~:~. Ownons profosli con
sidon\hlo apprehenHion rognrding Gor man t·ompotition, 
and I ho probnbility of low price!! from prodll!'!\1'1'1 in that 
cotmt ry having o. furt her dotrimental efToc·t ou t ho t\l road y 
rcslric•lcd foreign tmde, !loom s very ron!. AL 1:\ny mte, new 
l:>w~iltOHii is n~ a. low obh RO fat· u~ OWJ1or·;; m·o concornod, t ho 
bull< of tho r·est ri <· tt'd LlU'nover going througlt sol·ond hand'!. 
F orward t •·aru;twl i on~; tl.ro of I it tlo acroun t, tho pricol'l 
l{lll)tl'll ooinf' outMido the idea'\ of l>uyet•;;, Lanal·k~:~hit•(l 
spl intN hnvo been fnirly well bool<ed n.hcad. l\1\ll mt~intain 
a deJ.(I'<'O of fit·mnNIII, nnd thi,·d ·c·lt\RH :Fifct~ltiro t~IN\ITIS are 
.-imi lurly plM·cd. OtltOI' d osct·ip LiotiH of round t·ool. with 
tho prolmhle oxc·option of scroonod navigation, show 
furthor wcnkness. TreiJie tmd double nut s aro a ctivo, but 
Nin~le nut'! and smaiiM Rize arc poorly bouJ!ht. AflgrPf!&to 
shipmcnlH amounted to 274. 19-4 tons, against 260,724 tons 
in tho preredinll wcok nnd 3:i5,502 tons in tho Ramo weol< 
la~t ) ('ttl'. 

WALES AND ADJOINING COUN'l'lBS. 

(From our own Correspondent.) 

Coni Trade Position. 

1T iR u.guin quito iuqw~-o~iiJie lo Hlriht~ a 1noro 
t·hcol'ful 110t0 reganlin~ lhe po~-oil ion 01' fH'OSpect~:~ of the 
steam c·onl t rado. N oi tIt or I ho ovt'n IM of tho pa'!t week 
n or indiC'a.t ion~ respecting tho ful uro givo gl'ollnd fot· 
optimi~:~m, and tullo~<s the govei'Jiing condition>~ untlorgo a 
radical al tcro.tion . J l i~; difficult to l'iCO how lhcro c·au bo 
any improvomenL upon tho existing dopre ~:~ing 1.41ale of 
affo.it·i:l. There ht\i:l been no expansion in tho demand, 
•lnd inquiries aro n ot comiJ1g forward Rs mighL have been 
oxpo<'lod in view of t.ho low prices. The forei~ner appar
enUy t hinl(s thoro iH no bottom to I ho market t~nd tha.L 

• 
t.ho ptntt·ily in tho donll~tld from t\ht'Ot\d must, bo followed 
by further reduction.tJ in prico. AA o. mattot· of fact, 
thoro iii very littlo real market. t\8 pl'i('cs aro c·ontrolled 
entirely by iudividu ol ('ircwnslant·ofl. Thoro ht\\'e been 
reduct ions in quota.Lion.s, especially to tho!SO wlto ha.ve 
been t\blo t.o t a.ko quick shipmonL, this <'Oltt't!O h e ing 
profomble t o rollieries being ht·ought to a. s tandstill. 
On tho other hand. thoro has been nn a.dvanro in outward 
rate of freight, both for the W<'st.ward and for the l\Icditor· 
ra.nean trade, so tlll\t while an oxporler might. havo boon 
able lo get a concet!sion on the COt\ls, h e ho.s ho.d to pay n 
higher ro.to of froight to ohtain. ready tonna~o. 'J'01me.ge 
ho.::; bocom o very sctu·co owmg to so ml\ny st.ea.lllot·s haviug 
boon sonL out wost.ward- numbors of them in ballns~ 
and bad weather ha..~ rot ardcd the arrival of ve~>~sel;~, with tho 
result that the posiLion of numerous c·olli('riefl ho.s been a 
most. unenviable one for prompt loading. Tho st o<'l<s of 
;;tandiug c·oa.ls have inc rOtl od a nd lh<'ro have be(lll innum
ablo tompot·at·y s toppa.goR of woJ'l< Ill pits, whieh, of cou rse, 
lll'O C'OIIt IV it('tnS lO t.ho OWHN'S. -

The Coalfield . 

There is no doubt. tltt\L tho po 'ition in tho coul
fie. lcl iH m ore serious than evo1·, nnd wltile tho OWHOI':,s ut·e 
exporionri ng thoit· troubles in tho finam·inl so11;;e, the 
workmon arc ha" in~ a. very had time from tho employ
ment point of view. This does n o t apply to tho anthrncite 
section ht•t to tho 14leo.m rosl arC' a. 'fher·o is IWI\rcely a 
colliery t hat is mnintaini.ng regulo.rity of "ork, and the 
nwnher of pits whidt ha\'e been dosed 01' O.I'O on tho verge 
of hoing s lopped ifl in c·1·easing. '!'hero a.ppetw to havo 
heen hopeH that the stoppage of work o.t llto B edlinog 
pits Nos. l and 2 "ould have b oon IWet·ted. and nt. the 
end of lo.sL week deputations on bohal£ of tho miner~:~ and 
tho Chambers of Trode of Mel'lhyr and Dowla.is waited 
upon tho direc·tors of Messrs. Guest, K een and Nett lefold\1, 
but tho nppea.l wo.s of no avail. The reply of t.lte dir<'ctors 
was Lhat owing to the very heo.vy losses su 8tained iL was 
impossible to carry on work nny longer. It. was ascer 
tained that. .£100,01)0 s pent by McSAr s. Ouest , l<ecn and 
N ottlofold.t! on now drift s in tho Dowlo.is a ren had b<-on 
lot~t. by tho company through thoi!O \U1derlnkinp;~ proving 
luuomunorat.ivc. 'l'ho depult\t ion~ wot·e fol'lhot· info1·mod 
the.t f<' l\l'S WOI'O Olllorlnined tht\L furthOl' IJUKJ)Ont·iOn of 
worl< t\1. ot.her lo<·t\.1 eoll iorics mig ht h o compulHOI')'. Un
f ol't unnlcly t hi~:~ '"~rn i ng hn.'i <'OIIlO t n10, O'-~ on 1\londny 
ln-.t. oHr 2000 mitwt·s employed 1\l· ('a>;tlo Pit. nnd Lo\'t'l 
(T1·ocd) rhiw) t\nd Got !tin ColliN·y (Ahel'cum~itl) rN·C'i\'Cd 
noLit·o~; to te rminut.o their con Lrnct1.1 iu n fo•·tJiighL's time. 
These pits a1·o ownod by MossrH. Ct·a.wt!ltny B1·othert! 
(Cyfartllfa), which firm o.re embraced by Mt'ssrs. Guest, 
I<cen a nd Net.llofolds. The position for the 1\ferthyr 
and J>owlaiH distric·t i~ an oxt r<>moly soriouH ono. Alto
gotllor it iR understood that Lito number of unomployed 
minot·~ in tltc RtC'a.m roal sortion of South W ulos runs to 
ovot 30,000. 'J'Ito 0<'cnn ('ol\l Compnny hns boon com
pelled to rlo!!e down one of its pits a.t. Abergwynfi for t.ho 
reason that. it cannot. obtnin on the market a. price withiJl 
somctthillings per ton of the a ctual cost ofprodttcing coni. 
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Fout·lcen dayli' noLico~:~ havo been served upon its minOI'K, 
to tho numbot· of b e tween 700 a.nd 800. Nwnerous work 
m en in other a 1·ea. M e l:lho. rin~ tho samo fnt o. 

Newport Docks Facilities. 

Tho Nowpot·l CbamlJo•· of <:oHnllOJ'(·o l1u.~ dot·idod 
to nppronch nil the bodieH into1·ested in tho p ort wil l• t\ 
vi ow of mo.king t\ JOint. d oput at ion to ''ir Felix J>olo, 
t Ito ~eneml mo.nnp;l}r of the <..:reaL Wei!t orn Ra.ilwl\y, 
rC'~arding tho facilil i<'s for coal shipment@. Tho Cham bor 
views with tOIIRidorable conrorn Lhe contompla.Led poHt
ponoment of tho making of the proposed dock Hidi ng 
nccommodation a.t tho Nowport. D oclu!, and the possible 
postponement of the widening of the main br idge and tho 
provision of a new bridge. lL was stated at a mooting 
of tlte Chambor thl\t with the exception of a. Rhort relief 
roo.d t.he arcomrnodo.lion WtlH tho ~;nme us (ift~r yoa.rs ugo. 

Cape Copper Works. 

J [ is I'('JIOI'led tJmt II<'I(Oli&.liOJt.t! fot• lito j)liiTitti~O 
of the C'npo ('oppor 'Vorkl'l. Hri ton l''orry, h~r an Ett">l 
Lonclon lir111. lmvo bO('J'\ in JH'Ogroi<ll fot· nbout Hix montlt.-, 
h11t. lrl\\'0 u ow IJeon t·on cludorl. ThcHo wor·ks aro t Ito 
oldost copp<'r l.illiOlting wod04 i11 l·ho c·ount1·y, und huvo 
bc(lll c lOt"<'d d o"n ~:~i li<'O 1920, hut they t\1'0 \\Oil t•quippccl. 

New Coal Seam. 

T ho Ystulfom ( 'ollit•t·y (.'omptlll)'. w lril'lt h~ lJOt-11 

dovoluping on l\ll ox tou..,ivo scu.le at Ys talfom, i~o~ reported 
l () lr tWO Nl·l'll('l< 1\ !)ft. i;Oi\111 Of ('0(11. 

Current Business. 

JJu.,iliC>~>~ ltus bo(lfl <ttuot. ull1·ouJtd und tho t>UpplrcH 
of t'Otll Oil offo1· h ave boon. Jroa.vy. Tho dopression Jruw 
n ot lwcn t·ou1in od to any par·tic ulo.r c lass, a s oven t ho 
su p01·ior g rnd(IA of large h avo suffered "eakn&>l:l, and 
IH'itcl:l are not bettor than 2i,.;. tid. lo 2 11. The inferior 
qual ities havo boon plentiful and easy, sn<.l in the Cl\be 
of small coni ~:~ s tockft ho.Yo bc>en ao hea.,·y that coll ieries 
htwe been banking ::!Uppli<'H owing to tltot·o being n o 
"'o.t.i~:~factory market. Jn llro t\nthmtiLe >~O<·t.ion tho p oRi
t ion is very di!Toront, nnd I lro JUt\rkoL for prnclict•Uy n il 
<lesc·r·iplionf! is quit e fi1·m nncl toll ie1·ics t\1'(' \\Oil boolted up 
for t he next month or· h\o. 

LAUNCHES AND TRIAL TRIPS. 

lJU'· c·urgo nnd pu~~~·ngor 14ll'HIII!lr; built by\ 11·korM, Jn111 itotl ; 
to lito order o( t hn l.out.lon. ~I Hllund u od He ott i"h Railway ( 'orn · 
JH~IIY; climolltliOnM, 2·10ft. lJy :J 1ft. by lGft. <l in. Engiuo;~, ono 
><Cit of 1 hi'CC·t·rtlnk invor·t<'d v<•1·1 ir·nl, cJiroct-ul'l ing triplo-expl\n· 
,.ion, 22in., :Join., (lJin. by :JOin. ;~troko; prOHMuro, 180 lb.: 
l'OIIstruC'lNI by tho huildor11; lmuwh, ~optouthor 18th. 

• 
CONTRACTS. 

W.,; ui'O infot'utou thut Thut<. W . Wtu•d. Li.ntilcd, Albion \\'orltl!, 
~holli!lld, havo tlCcured a. lrugo I'Ontnwt fot· ;;tnu·ttu·t~ol stool work 
fo1· uow smithy nnd slamp ~<llop for Cravon's Railway Cu1-rit,~o 
and Wngon Company, Limited. l'iheffiold. 

'fJc~; Thur·u,;coo (\.'orks.) Urhun District Couneil lt l1<' pltwlld n. 
c·ontroct. for· nt~w I!Owngo dil•poStll workl! with the J>r·ovi nciul 
ConHLI'UctioH Compa.Jty, Limitlld , ol Sundorlnnd, t\t avproxi
matoly .1:25,000. 't'he plans nnd spocificolion~< woro propurcd by 
M<'tc!!rll. W. 1 I. Radford nncl Ron, oC Nottingham. 

PERSONAL AND BUSINESS ANNOUNCEMENTS. 

; \"< intcr<'><ling ovt•lll oc·c·urN'd t\l tho ''orlv! uf l t. Broadlx)llt. 
l\lld Hon, Limit!'cl.l"lulybridJ,:C. 011 Friday. 'oplombor 19th when 
tho dn~<'lor>< pr<' .. ontccl to Mr .. Jo..cph Broadbent. o. ml'mber of 
tho bonrd snd rnonogt:~r, wi tb n t~i lvor tea. sorviro ond u. gold watch. 
to murk tho completion by hitn of frfly your:~' 110rvico with tho 
cotnpany. Tho opport.uojty wu1-1 oltco taken of prN•onting a gold 
wl\lrh to cnl'lt or fou r· 1111.'11 who lru.vo t>OfV<'d over forty yonn1 
"ith tiro 6rm. l·:vory ()mptoy<'O ult<o wM givNI (Uiudditioual full 
'' <'<'k · 11 wngo. 

H11 \OFOHu io: Mll 1;K1UNG Ht><'li·:Tv. Tiro Brudfot·d J•:n~otinoor · 
ing Hotioly hull onongod nn u.llrnetivo prognunmo o£ looturos 
for tho f•omiul( twl'nty.tcixth t<<'><~<ion . J 92<1 26. Tho opening 
rnrNing wilt b<l lwtd on O<·toh<'t' llllr. \\hon tho PN'~<idont, Mr. 
I. Bold" in, wilt )o(ivo a 8hort odtlr<.'KS 011 t\ ""'it to tho Rcdcor 
'tool Workt~ of Dorman, Lon~t und Co., Litoitrd, "hich ''ill ho 
follO\\<.'d by lho <''hibition of~~ c·mNnatogrnpll film t<ho,\ing the 
opemtion of tho now eleclril-ulty drivou plt111t. ut, tho works of 
thnt woll-kuown firm. Ml'. R. B. Pullin. of Hockforry, will tLI I!o 
t'('quil!ition tho C'in<'mato~rnph to illu~<trnlo hi~ lot·Luro on " Tho 
Gyro Compot<S." ·' " might bo o:~.pcwtct.l in on indu~<l1io l cOOl· 
munity such n" Bradford, tho out11to.nding fooluro of tho t<l.'llt<ion';~ 
'' ork is tho prominonco which" ill bo givcm to power produl'lio11. 
In thiH connection, 1\lr. B. C. Johnt!on, of 1\l ont·h l.'>~tor. "il111penk 
on "The Oourod l'itoom Turbino Drivo !or Textilo Mills," ond nt, 
n joint meeting with the York~thiro brunch of tho l nstit.\ltion of 
Mechanical En~inco•'H Mr. W . R. Bur~to will dcol with" Tho • Ptl.Sl!
out. • team Turbino," subjoolR which are both o( tho grou.teRt 
tmportnnco to millownel'tl nt. tho J>rc~~CnL limo. " 'Vater l'urifiC'l\· 
tion, ''' ith 11pcciot roferonco to Boiler Fct'd." by Mr. H . W . 
Couh1on, of London ; nod " The A pplitalion of Colloid Chomi><t ry 
to tho Elimioo.lion of CreMe from Boilcr l<'<!od Wt\ler," by Mr. 
11 . W . B unnistor, of Liverpool , bct\1' upon a llubj<wl, which ntullt 
ho roJ(nrd (.ld O>! o£ gr·o•\t vnluo to steam \tMel·~ gono1·ally. " Tho 
C:no~~ 'l'urbi11o," hy Mr. }f ugh ( 't\rnpbolt, o£ H aufnx. i11 i 11 vory 
romp('tont hondt~: nnd tho hLt<•~et dt'vrlopmonlll it\ electric· po\\c•r 
distribution lttL\<' tx-on ontt'U~<tl•ll to Mr .. 1. \\' , 'l'o\\nll'\, tho 

• dl'puty tity t•ll't· triC't\l ougin<'er. nncl Mr. W. ,\, BNl!o(l' l'. " J'ro-
hlemt~ in l•:u~IIIO c:ovC'rlllllft .. will hl' di"''"""~'" hy i\tr. M. 
('ortor, and ProfoRt~or Clunno<·k will e"pltlin " 'L'ho Htnu111 Ejcclor 
,\it· Pump." 'VorkRhop opomtions unci t Ito p•·uctical 11ido o£ 
t'ngincoritlg huvo not. boon overlooked. Mr. F. 'omorll. of Hoh.•K
ow<'n, will spcnk on " The Mnnufncturo o( Forgings," and Mr. 
0. Bull, of Leod11, will givo nn nccount of " Hydraulic Mn.chino 
1'ool11 ond Pow('r-!II:Wing A pplion('Cl!." A notnblo event. whi<'h 
tt. iR hopod mny b<'como nrt tllln\101 lixturo, ill tho ronvoraa"tiono 
or locnl technicol ROcioliC1S, \\ hich will bo hold in Februnry noxl , 
ond in which tho Bradford T!'lxtilo Rocioty, tho Toxtilo I nstitntfl, 
tho ~ocioty of Dyor11 and Colouril!ts, nnd tho Hrndford EngincM
ing Hociety will tnke part. Tho meetings of lho Roeiety aro held 
t\t tho Bradford Technical Collego, and Professor 0. F. Charnock, 
of thot institution, is tho hon. eccretnry. 

• 

• 

• 
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Current Prices for Metals and Fuels. 

IRON ORE. 
N.W. <:ou T-

Native .. 
( 1) Sparuah .. 
( I) N. Arrioa n 

• • 

• • 

•• 

• • 

• • 

• • 

• • •• 

• • • • 

• • • • 

• • • • 

• • • • 

• • • • 

• • 

• • 

• • 

17t6lo2 1/ 
23/-
23/-

N.E. COAIT-

• • Na~ive . 

F oreign (c. ·•·J 

. . • • 

• • • • 

• • • • • • • • 

• • • • • • • • 

PIG IRON. 

(2 ) HOOTJ..AND

Hemalite .. . . 
No. 1 Foundry 
No. 3 Foundry 

N. F:. COM 't-

• • 

• • 

. . 
• • 

• • 

• • 

Hemat.ite Mixed Nos. . . 
No. 1 • . • . . . 

Cleveland
No. 1 • • •• 

l::lalicioue J ron .. 
No. 3 O.M.B ... 
No. 4 Foundry 
No. 4 Forge .. 
Mottled . . . . 

• • 

• • 

• • 

• • 
• • 

• • 

• • 

•• 

• • 

• • 
. . 
. . 
•• 

White • • • • • • • • 

MWLANU8-

(3) Sta!Ta.-
All ·mino (Cold Blut) .. 
North Sta1T11. I<'orge .. 

.. .. Foundry .. 

(3) Northampton
Foundry No. 3 

.. F orge 
• • •• 

• • • • 

H ome. 

I. • . d. 

I Hi 0 .. 
I 16 ;) .. 

<I II 3 .. 

<I 10 II •• 

4 1f) 0 •• 

4 7 II •• 

.. 7 0 .. 
4 I 6 .. 
4 I fl .. 

.. 0 CJ •• 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

. . 
• • 

• • 

• • 

- • • • • 

9 2 6 .. 
• !! 0 .. 
• 7 0 .. 

4 0 0 .. 
3 15 0 .. 

• • 

• • 

• • 

• • 

• • 

(8 ) Deruyehiri'
No. 3 Foundry • • • • 4 ,j 

3 17 
0 t o ·1 l:i 0 

ForS!e • • •• 

(8) Lincolnehiro
No. 3 Foundry 
No. 4 Forge .. 
8uio . . . . 

( 4) N.W. COA8T-

• • 

•• 

• • 

• • 

N. Lanoe. and Cum.-

H ematite Mixed Nos. 

• • 

• • 

• • 

• • 

6 .. • • 

41 0 0Lo 11 2 II 
4 1:! 6 t o 4 15 0 
4 II 0 Lo I 10 0 

II 0 (o) 
10 0 (b) 

• • 

• • 

MANUFACTURED IRON. 

8 00TLANO-

Crown Bare . . 
Beat , , 

N.E Co.uT

Common Bars 

I.ANOI-

• • .. 

• • 

Crown Bare . . . . 
Second Quality 1:3on~ 
H oopa • . . . . . 

8. Y ORJ[II.-

Crown Bani •. • • 

Belt .. • • . . 
H oopa • • • • . . 

&1JULANU8-

H ome. 
£ • . d . 

.. 12 10 0 .. 

• • • • 

.. 12 10 0 . ' 

.. 13 0 0 .. 

. . 12 0 0 .. 

.. 15 0 0 .. 

.. 13 10 0 .. 
. . 14 0 0 .. 
.. 15 0 0 .. 

• 

• • 

• • 

• • 

• • 

• • 

•• 

• • 

• • 

• • 

-
2:!. /-

gx pori . 

r e. d. 

-

.. 10 0 

' 10 6 

4 7 () 
.. 7 0 
4 1 0 
4 1 0 
4 0 IJ 

-

Expurt. 
£ •. d. 

-
-

14 15 0 

-
--

Crown Bare . . . . . . 12 Ill 0 1 o 13 0 0 
Marked Bar• (Sta ffa.) . . 15 0 0 . . . . 
Nut and Bolt Bare . . 12 0 0 . . . . 
Ou T ube Strip .. .. 13 II 0 .. .. 

STEEL. 
• 

(6 ) ll o mo. 
.t •. d . 

{6 ) 800'1LAHU-

8 oller Plat 011 •• • • .. 13 10 
10 (j 

10 0 

0 .. 
0 .. 
0 .. 

6h1p l'l&Loa, lin. and up 
SeotionJ . . . . . . . . 
Steel Shoela, 3J18in.to ' iu. 
Sbeeta (Oe.l . Cor. 24 B.O.) 

12 10 0 .. 

- •• 

• • 

• • 

• • 

• • 

• • 

-

(7) 1•:,. port. 
r. •. u. 

---
18 10 0 

( I ) Doli vored (2) Not Makora' worke. 

STEEL (con/in ued). 
N.E. COAIIT-

Ship Plate• 
Anglea .. 
B oiler Plate• .. 

• • 

. . 

J oi&LI .. . . 

• • 

• • 

• • 

• • 

•• 

• • 

H ome. 
£ 1 . d. £ II. d. 

• • 0 15 0 .. .. 
.. 10 0 0 . . . . 
.. 13 10 0 .. .. 
. . 10 0 0 . . . . 
• • 0 0 0 .. .. 
.. 13 0 0 . . . . 

l!;xport. 
r. •. d . 

-
----
-

H ea vy Raile .. 
Fieh ·p lates 
Ch an nola • • . . 10 G 0 . . . • £0 to £9 G 
Hard Billets . . . . • • u 10 0 . • . . 

• 
Soft Billets • • • • • • 8 10 0 . . . . 

N.W. COAII'l'-

UAnnow-
IIoavy Rnila .. 

Ligh t " •• 

Dillet.. .. • • 

M A NOIJ"&8TEll.-

• • 

• • 

• • 

• • 

• • 

•• 

0 5 
0 10 
8 10 

Ot .. •• 

0 to 10 0 Ot 
Oto 12 0 Ot 

Bara (R ound) • • .. 10 G Oto 10 16 0 
, (otbora) . , .. . . LO 0 

H oopa (Beet) . . . . .. 15 G 
, (Soft Stool) 

P la to& . . . . . . 
.. 13 16 
.. 10 0 

13 10 .. (Lanes. Boiler) .• 

Su ~I'I'II!:LD-

0 to 10 
0 .. 
0 .. 

2 6 
• • 

• • 

0 to 10 5 0 
0 . . 0 • 

S iemeoe Acid Billete 
Deuemer Billota .. 

. . 12 10 0 • • • 

. . 13 0 0 .. 
!J I ll 0 .. 
!) 0 0 .. 

• • 

liard Buio • • • • • • • • 

• • . . I ntor media Lo Dosie 
Soft Baeio . . . . 
H oops . . . . • . 
Son Wire Rode .. 

• • 8 li 0 10 8 
.. 12 10 Olo l 3 

I 0 IJ 

0 0 
0 .. 1 I 0 

f\ II IILAN 08-

SmaU R olled Bars .. 
B•llets and Sboot·uar11 .. 
Shoots (20 W.O.) . . . . 
Galv. Shoete, f.o.b. L ' pool 
Angles . . . . . . · · 
J oieta . . . . . . . . 
'l'ooe . . . . • . . • 
Uridgo and 'l'anl< l'laloe 
Boilor Platoe . . . . . . 

0 7 
7 10 

I I I 0 
18 G 
0 11) 

0 10 
10 10 
10 10 
14 0 

0 to 11 10 

6 to 10 0 0 
0 lo 7 
0 to 12 
0 .. 

16 0 
0 0 

• • 

0 to 10 0 0 
0 t o 10 0 0 
O to11 0 0 
0 0 • 0 0 

0 .. • • 

NON-FERROUS METALS. 
8WA N81tA-

--

-

16 0 0 
13 10 0 

-
-
-
-

-

-
-

Tin ·plate&, I.C., 20 by 14 .. 
Block Tin (cuh) • . . . . . 

,. (tbroo montb1) . . 
Copper (c8o8b ) . • . , .. 

.. (tbroo montb1) . . 
Spnni11h Load (cub) . . . . 

,. (tbroo month11) 

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

• • • • 

. . 23tllto 23 7 l 
227 I G 0 
22J 10 0 

62 0 0 
63 (I 0 
3 2 15 0 
3! fl 3 

• • 

• • 
. . 
• • 

• • 

• • 

Spelter (oaeb ) . . . . . . • • • • . . ;) :!. 7 lj 

.. (throe montba) .. • • • • • • 32 7 II 

M4NOUE8T£R-

Coppor, Beet. Selected l ngo11 
.. Eloctrolytio . . . . 
,. Strong Sheet• . . . . 
,. Tubea (Boaie price) 

1:3riUI8 Tubee (Baeie price) 
,. Coodon.eer 

Lead , Engliab 
,. Foreign 

• • •• 

•• • • 

•• . . 
• • 

• • 

• • 

• • • • 

• • • • 

• • • • 

• • • • 

• • • • 

• • • • 

• • • • 

• • • • 

• • 

• • 

• • 

. . 
• • 

• • 

• • 

• • 

67 10 0 
68 10 0 
9! 0 0 

0 1 1! 
0 I 0 
0 1 21 

3ri 0 0 
3:J IIJ 0 

FERRO ALLOYS. 
(All prku rww nominal.) 

'l'ung•ton Metal Powder . . . . . . 1/81 per lb. 
f:t'orro Tung1t.en . . . . . • . . . . l /4 id. per lb. 

i''orro C.:h rome, 4 p .o. t.o 6 p .c. car Lon 
,. 6 p.o. to 8 p .o. , 
,. 8 p.o. t.o 10 p.o. .. 
,. Spooially Ro6ned .. 
,. Max. 2 p.o. oarboo . . . . 
.. •• 1 p.o. ., . . . . 
•• .. 0. 75 p .o. carbon .. 
.. , carbon free . . . . 

Metalliu Chromi um . . . . . . . . 
Ferro Manganeee (per too) . . . . 

.. Silicon, 45 p.c. t o 50 p .c. • • 

.. .. 711 p .c. • • • • • • 

., VBnadiuan.. . . . . •• • • 

.. Molybdooum . . . . • • • • 
, T1to.oium (carbon I roo) .. • • 

• Nickol (per too) . . • . . . • • • • 
Cobalt . . ,, . . . . . . • • • • 
Aluminium (per too) • • • • • • 

Per T on . Per Un1t. 
£24 0 0 8/ 
£23 10 0 7/0 
£23 0 0 7/U 

£ 1 ~ 0 0 
£52 0 0 
£60 0 0 

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

£15 lor home. 

I 0/ 
17/0 
2'Jf -

£10 for expor t 
£12 0 0 10ale 6 /- per 

unit 
£17 17 h<'alo 0/ per 

unit 
18/ 3 por II> 
7/ IJ por lb. 
1/'1. per lu. 
£1G5 
10/6 per 11.1. 
£130 

-

L4NARKtiUIU&-

FUELS. 
tlCOTLAND. 

(f.o.b. Glugow)-St.oam •• . . 
.. .. 
• • .. .. .. .. " .. " 

A~ tltlll IRE-

Ell .. 
Splint 
Trobloa 

• • 

• • 

•• 

Doublet . . 
Singles .. 

• • 

• • 

• • 

. . 
• • 

• • 

• • 

• • 

• • 

. . 

. . 

(f.o.b. l'ort8)- Stea•n .. • • • • 0 • 

.. .. Splint .. • • • • • • 

.. .. Trohlo11 . . • • • • • • 

I•' II'EIIIhl\1!:-

(l.o.b. Met bil o r Burnt· 
island )-Steam .. •• • • • • 

Flcroened Na vigt\tiun • • • • 0 • 

T rebles . . . . . . • • 0 • • • 

• 
Doubles . . . . . . • • • • 

Singlcll • • •• • • • • • • • • 

J ,OTU lAill8-

(f.o.b. Loitb )--Bosl S: a•nrr• .. • • 

Sooondllt.) Steam . . • • • • 

Trebles . • . . . . • • • • 

Doublee . . . . . . • • • • 

Singles • • • • • • • • • • 

gNOLAND. 

. . 
(8 ) N. w. C04 ST

I)toa mJI .. 
Hou110bold • • 
Coke .. • • • • 

N OitTUOMBJl)llLANU -

Beet Stea rne .. 
Second Stoau18 
Ht.ea m Smsll11 .. 
UllJIOroened 
iloWIIIbold 

D unuAM-
Deat Ooa 
Hooood .. 
llou110bold 
F oundry Coke 

• • 

• • 

• • 

• • 

• • 

• • . . . . • • 

• • . . • • . . 
• • • • • • • • 

• • . . • • 

•• • • • • 

• • •• • • • • 

• • •• • • • • 

• • . . • • • • 

• • • • • • • • 

• • • • • • • • 

. . •• • • • • 

• • • • • • . . 

. . 
• • 

. . 
• • 

. . 

• • 

• • 

• • 

. . 
• • 

• • 

. . 

• • 
• • 

. . 

. . 
• • 

• • 

• • 

• • 

• • 

• • 

•• 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 
• • 

• • 

. . 

• • 
. . 
• • 

• 

• • 

• • 

. . 

. . 

. . 
• • 

•• 

Su •~ ll'I!'I &Lt>- l nlo.od. 

E :r:port. 
18/-
1\J /6 

22/- to 21/0 
21/0 
18/-
1 I t il 

18 / -
22/
:! 110 

16/- to 10/:S 
:!6/-

2 1/-
10/ 
LIS/3 

17/9 
17/-
23/3 
19/0 
1G/-

:18/G 
41)/- to 58/ 4 

33/6 

l U/· t.o 19/6 
17/ U o I !l i -
1 0/0 t o I I / · 
15/0 to 17/· 
2310 t o 23/-

22;- t.o 22/ U 
17/- t.o 1 /-
23/0 to 25/-
20/ to 20/0 

B oet Hand·piCkod UrO.IIt'lo .. 
Barneley Best Si lketono 
Derbyshire Bost Brigt.•" • • 

• • 

.. .. .. 
,. liou110 . . 
,. Large ' 11111 

,. Small .. 
Yorkabire Harda •. • .. 
D erbyshire ,. . . . . . . 
Rough Slaokll . . . . . . 
Nutty .. • . • . • . . . 

3'1./- to 36/
.. 26/- to 28/ 
. . 20/- to 2$ /
.. 23/- to 25/
.. 21/- to 25/
.. 111/- to 17/6 
. . 21 /6 to 22/6 
. . 21/- to 22/
.. 12/ fl to 15/ 6 
.. 12/- to 14/-

--

-
-
-
-

Small8 . . . . . . . . . . • • 6/- t.o 8/6 
B IBilt·furnaco Coke (Iolnml )• • • -

, , (Export) • • f.o. b . 

C 4ROIH

Stoam Coale : 
(9 ) SOUT II WALES. 

Boat Smokelon Large . . • • • • • • 

Second ., , .. • • • • • • 

Boat Dry LarfCe . . . . • • • • • • 

Ordinary Dry Largo . . . . • • . . 
Boat Black Vein Largo • • . . . . 
W o11torn V alloy .. . . . . 
Beet Eutoro Valley Large . . • • • • 

Ordioo..ry ,. .. 
Beet. Stea m Smalls . . 
Ordinary ,. .. 
WMbed Nut.a . . . . 
No. 3 Rhondda Large .. 

,. ,. Sm&lll 
~>; o. 2 .. Large . . 

, .. Throu~h 

,, ,, Small• 
l~'oundry Coke (exp or t) .. 
Furna.oo Coko (export) .. 
Patent Fuel . . . . . . 
Pitwood (e:r: 1h ip) . . . . 

HWAN8£A-

Antbraoite Coale 
Beat Big Vein Large 
Secooda • . . . . . 
Red Vein .. .. 
Machioe·made Cobblo1 

•• • • • • 

• • 

• • 

• • 

• 

• • • • • • 

• • • • • • 

• • • • . . 
• • • • • • 

• • • • 

• • • • 

•• • • • • 
• • • . . 
•• • • • • 

• • • • • • 

. . . . 
• 0 • • • • 

• 0 • 0 • • 

• • • • . . 
• • .. 
• • • • • • 

• • • • • • 

• • • • Nute .. 
Boan11 
Peu 

• • • • • • • • • • • • • • 

• • • • • • • • • • 0 • 

Oroakor lJufT .. 
'nubbly ('ulm 

t:itoa m Coal11 : 
Large .. .. 
!:locoode . . . . 
Smalla . . . . 
Cargo 1 'hroutzh 

0 o 0 I • • • • 

• • • • • • • • 

• • • • • • • • • • 

• 0 0 • 0 I o .. o o 

• • • • • • • • 0 

• • • 0 0 • 0 • 0 • 

. . 

. . 

• • 

• • 

• • 

• • 

. . 
• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

. . 

• • 

• • 

• • 

• 

-
20/ to 27 / · 

27/6 t.o 28/-
26/- to27/ 
26/- t.o 28/6 
211/- to 20/-
2:; /0 to 26/-
21/6 t.o 261-

2 1/ 6 t.o 2!1 '-
23/G t.o 24/
l G/6 t.o 10/-
13/ - to lG/-
25/- t.o 27 1-
27/- t.o 2710 
19/6 t.o 20 /-
23/- t.o 24/-
1 /- to 20,-
12/- t.o 14 /-
45/- to 112/6 
'.!. 1/6 to 32/0 
20 /- to 28{6 
29 /- to 30/-

52/6 t.o !16/-
45/- to 1,. 7/ 6 
33/- to 35/ -
117/6 to 62/6 
55/- to 62/6 
40/- to 4'1/6 
24/- to 2t' /
II / t o ll /0 
1 ~ /0 t o 13/-

2~ /6 to :!:J /II 
22/- to 2:! 1 II 
1~ /- t.o 10/-
17/- t.o1U/-

-
(3) r. o. ~. Makora' works, ap,,roximnLo. (4) Dali voro.t Sltontold. 

(6 ) ll ome l'rii'E-1 All del ivered (; luegow Station. Boiler rlntoa i .J/ C'ltl\ dolivorod l!:uglaod. 
(6) GIMgow, Lanarkehiro. a nd Ayrlbi~. 

(7 ) Export Pricoa- f. o.L. O lll,~ow . 

(8 ) E:r:cept where otherwl110 indlc&Led, coal• are per ton a t pit for inland and r.o. b. for e:r:port, and colr.e ia per ~oo on rail a t. ovuns 1\od f.o b l or e:r:port. 

• ll'or blat t. fUJDIWel ouly, :.! 1 - , . :!1!-: upou 11111rkoL, ruunu ubout 21 t-ut(Jvena. t Lat.oat quotulione nvuilublo. lu, 1 Uoliv .. red Sheffield or Gh~Kow. 
I II l Per t.on f. o. b. 

t {)I l>ol i ... orocl Birmin~tlmw 

• 

• 
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French Eng ineering Notes. 
(From our Corruponduu in Pam.) 

German Reparations. 

THE conditions that have been imposed upon 
( :et·n~tmy to suppl~· good~ on a.cC'ount of reparations a.ro 
hoing dis<"ussed in n <TitiC'al spit·it. by manufacturort>. 
They were quite hwoumble to pn.yrnent~> being made in 
ldnd so long as lit<.'~ \\Ol'e re:stricted to rO.\\ material or t o 
goods that did not <"Om pe te d irectly with h ome industries: 
but now that payments are being made largely in manu. 
factured goods they hold that the situation has becomc 
much more serious. The immediate result will be to favour 
the developme.nt of Corman industri(>S at the expense or 
French. Nothmg has yet been dono t o appease the feelings 
of locomotive and wagon builders over tho placing by the 
Government of a largo order in Get·mo.ny on account of 
reparations, and tho repot·t I hat further orders are to be 
distributed for requirements during tho next five years 
has not yet been denied. The only element of consolation 
is that the Go\'ernment has promised t o give out no new 
orders to Germany without consult ing tho industr ies con
<·er ncd. His certain that those firms which laid them e lvos 
out extensively aflor I ho Armistice for the const.ruction of 
l?comotives and . rolling stock generally, and which have 
:-111('0 had ver y ltttlo '' ork allotted to them, will have to 
nbo.ndon this branch of industry if tho fuluro requirements 
nt'l' to b e supplied by Germany. Again, German maker" 
of machine tools o.ro beginning to advertise in this country 
the goods they are prepared to supply on account of 
l'<'ptwations. Tho opportunities now offered to Cet·mrn 
firms to develop their business are unprecedented. Th<'Y 
will be paid for thoit· goods at the expense of the Germu;, 
tt\xpayers, who will indirectly benefit themselves, and the 
monoy for reparo.tions is to be used to give employmen t to 
Germt\n manuiacturors who will be in a po it ion practico.llv 
to control the world's markets. Befot·e the matte r go~:< 
t oo far there is bound to be a strong rea--lion in ftwour of 
limiting reparations t o ro.w ml\terial tmcl to goods tht~t do 
not <·orne into competition with h omo industries. 

Protection. 

On tho Ot'('t\'!ion of the "i~:>it of the l\lini"tN of 
Cotllmerce to Al$1\CO som e ro.thcr ~trong ropro:;entt\t ion 
\\ ot·o made on behalf of the tra-;burg Chamber of Gom
men·o concot·n ing the evil effects upon the commerce of 
• \ l"c.to produ<·cd by the protect iomst pol icy carr ied out 
in !•'ranee. ln this respect tra.sburg is following the 
o~t\mplo of L yons, Marseilles and other great commercial 
t·ont.res, which hold that business can only be developed 
hy providing facilities for the interchange of goods with 
other countries. There is a good deal of indecision regard· 
in~ the fiscal policy to be adopted in tho future, on account 
of the conflicting interests of the manufacturing indus tries 
and of the commercial communities, who hope to see France 
become one of the great centres of traffic in E urope. The 
waterwa y schem es and the port improvements are intended 
t o create lines of tro.ffio between Central Europe and tho 
Channel, Atlantic and Mediterranean coast s. It is argued 
that if I his traffic is to he deYeloped t.he present <AU! toms 
methods must be mouifiod in the direction of helping trc.de 
ins tead of impeding it, and the Customs duties must be 
ade.pted more intelligently to the national interes ts 
instead of to the interests of certain classes. The Alsatian 
representatives were very insistent in their demands for 
a more liberal commercial p olicy " 'hich would enable 

t.ro.sburg to develop its traffic and permit of the restored 
provin ces carryin g on business with neighbouring coun· 
tries. Meanwhile, the present Government finds itself in 
something of a dilemma, for 'vhile it is believed to be 
fo.vourable to a more liberal trade policy, it is, neverthe· 
less. harassed by the complaints of some of the manuiactur· 
ing industries which affirm that their future is imperilled 
unless they are adequately protected by higher import 
duties. 

Electric Traction. 

In view of the manifestations in favour of electric 
traction which will be carried out next year in connection 
with the exhibition at G renoble, more than u sual impor
tance is being given to the trials of e lectric vehicles being 
organised to take place in the neighbourhood of Paris early 
in October. Nevertheless, the interest does not appear t o 
he so pronounced as would seem to be wauanted by the 
propaga.nd e. work accomplished by the Union d es Syndicats 
de l'Electricite, which is organising the trials. Car builders 
nre evidently waiting until the promises of cheap electrical 
energy are realised before embarking upon the constru ction 
of e lectric vehicles. Despite the extraordinary progress 
t h a.t has been made in electrical distribution all over the 
tow1try, there has been no reduction in the cost of curr ent, 
nol· has anything yet been done in the way of creating 
preferential rates, whereby specially favourable terms will 
be offered to certain classes of consumers, including owners 
of road vehicles. For the forthcoming trials there a r e only 
seven entries, amongst which are those of three m otor car 
firms, an electrical engineer ing concern, a n e lectric traction 
company, and M. Krieger, who is the only builder of e lectric 
eat'S to have continued theit· construction since t he ee.rly 
days of the motor indust1·y. 

Foreign Trade. 

\\'hilo tho values of good., exported ha' c (llJI·· 
t lll~tt•tl in a down\\ard dtrectiou ~.>inco tho record total fol' 
h•-.t ~f arch, I he returns for tho first. eight months of tho 
rcnr neverthelel:lll cont.inue to show Btt excess of exports 
(,, er imports, a. particularly interesting feature being tho 
pt·ogress in the sales of manufactured goods, t.he value of 
which, including the consignments by post, were in exce ·s 
of the ,·alue of raw material imports. Tho total imports 
''ere \ '&lued at 26,0H million franc;~, an increa e of 6 127 
mtllion francs on tho <'Orre ponding period of la~t. year, 
1\lld the total \ 'aluo of <'xpoxts was cstimated nt 27,303 
111ill ion franc·R, nn incrt'nso of 2 15 million ft·ancs. 

THE EN G INEER 

British Patent Specifications. 

11 hen an inucntion it comrnunicaud from al>road the nome and 
addra11 of the cornrntmicator art prinkd i11 italics. 

II' hen an abridgment is not iU~Mtratcd the Specijicotion if u:ithout 
draw.llg/1, 

Copiu of Specijicatiorw may be obtained at the Patent Office 
Sal~ Branch, 26, SoUiha.mpton-buildingt, Oha.ncer-y·la.ne, lf.C., 
at ls. each. 

The dau first given it the date of applic<Uion ; the 11econd datt. 
at the end of the abridgment, if the date of the aueptance of the 
compuu Specification. 

STEAM GEN ERATORS. 

220,55 . February 71h, 1924. - WAT&Il·TUDE Bou • .~-:n:~, 'l'ho 
, ti rling Boiler Company, Limitrd, 54. Yic'oritl·lltrcot. 
Wcstmins or, ond H . J. S. 1\!ock•'Y· 6. ChorleiH!Ircet, St. 
Jome~-squart' , Hoymorket. London, t<.W. l. 

In some forms of water·tube boiler thero may e~it~t cluriu.l( 
bnnking or low ovtlp:>r•\1 ing periods t\ I imi t cd rirc\alut ion which 
mo.y csu!lc som<1 ditJer<'llC<' betwct>u th<l trmp-.mturo of tit(\ tq• 
oud bottom of th<1mud drum; th<1 conHN!\It'n<·(l iilthut tla(l dl'llll\ 
mo.y tend to NHnb<~r, thus inducing strllins on the butt K rup•, 

jointos Ol' rivo 1!. lu oa·uor to U\ulu ~>tll'h ll' t•tlin nut! 111 '''l''"'i~,· 
the tcmp:nll\lrO throughout tho 11\ud drum. thCI't' au-o littrll 
to a number of the 11\uin tubes enterul.l( tllil:! d.rwn, and t•xtcnd· 
ing O\'er the fire, oxt<>nsion pieces project in~ nearly to tho hottual\ 
of the drum. In ouch of these extens1on pieceR is fitted n 
ateom jet device serving to induce nn upward ci.rculat ion in 
the tubt-s. Tho consequence i'l thnt thl' Wtller in tho mud drum 
is ngitated ond a circult\lion or worm wn cr it< indu<:'ctl through · 
out the drum. t htu~ oquoliRing the tempera• uN nn<l rC'duC'inp; 
the tl'ndl.'ncy 10 c·ornh 'r. .~ "!!"·~' 21HI, 1924 . 

DYN AMOS AND MOTORS. 

220,026. .\ pril 2 th, 1923.- lMJ>l\OVJ::llENTS 1\J::l.ATliSO TO 
Wr.~DlNOS ON COMMO'TATlNO POLES OF DYNAMO·J::LJ::CTRIC 
1\lACntNES, Adolph HOI'ry Roiling ond ;\lax Ludwig Kohn, 
both o( 1\lognet H ouse, Kingswo.y, W.C. 2. 

The object of this invention is to provide an improved method 
of reguJatinp; tho mugneto·molive force or oommutotin.l( polo 
windings and to mnke tho nccc"~ary udju>-tmonh without 
oppreciobly altering the time cono;tont. of tho e lC<·trll' ('lrc·uil. 
through the wind in~ ond the regnlstin(C medium. In tL•ldi t ion 

N9 220026 
' iJ 

t:'1 b r ._. p D I 6u,f/'N~v·: . , A ·vvv· .+, ,y, 

I 

to the wmal "incling~~.\ which carry thl.' muin l.'urrcnt, cuch 1 oan· 
mutating pole is ol~;o provided "ith o winding B. This l'Oil hu-; 
a resistance subtrtontaally greater t hun that of tho ttHli n l'Oil. 
The number of turns on this coi l il:! otso substantially gt·Mtor 
than the number on the main coils. The additiono.l coils B oro 
connected in parallel with the moin coils as sh own. The moin 
coils carry t he bulk of the current ond the auxiliary coils B only 
a fraction of the current. By introducing a resistnnce D in sorie~ 
with the auxiliary coils thE' cul'Tt'nt in t hf'<~e coils can lx> altered. 
-Ju1u 28th. 1924. 

367 

of the plt\to, whereby a ront inuous ring ~ i11 f~nned bot\~een 
the wiudin~r slots ond tho stator bore. Itt? nnp: .0 prov1des 
nn olcctrit•tll conducting pu.tlt oapoblo of COJ!yutg hca~y currents 
nnd, owing to tho fueL tlmL tho fingt'rl! oro mtogral w HI! the e~td 
plate, tlto hl.'t\t gonerl\led in tho rin~ D nnd the fingers u1 roadtly 
cot dueled outwardly and di11sipatcd from tho surfuce of the I urge 

N~ 220, 362 

\ 

111.1os of mutul of 1h1• plttfl' .\ . In 11 muclalic·ntiunof tht• forau 
llltltltrtLtCll lh(l tllOt tl 0 UrC 1'1>1\liiiUCd illlU til l' IIIIICr })Oriphery 
of the !iugon1 .13, the hH ter b••mg of mater·iol haviug high I hPrn\ul 
conductivity 110 t hl\t the bent J.tNlomted in the fingen1 und in tho 
ploto itt roodily conducted o\llWdrdly ond disl!ipatcd.- . lugust 
lith . 19:!-1. 

S W ITCHGEAR. 

!!:!0.3 J. Mlly 17th, 19:!3. h11'1l0\'t::M.t::O.'N 1'1 uu Jl.l:.l..\Tl'U 
TO At.T.t:II~ATls.;.cunttt::'T Bw:crnO·MI\ONt:T::o. A. Reyrolle 
nnd Co., Limited. of Hf'bhurn -on -Tyno, Durhom, und 
l'cr<·ivul l•'rnuk Horri.;, of :!:!3. St. Vmcent-stt·ol'l, So11th 
tih icldH, DurhtHl\. 

'l'hi::~ uwout ion rolote~< umiuly to altematiog.cuJ•r·(lnl oloctr·o· 
antl!;!llt'!tt, n>< u!lccl in llltCI'IIIltin~·<·urrcnl rcluy11 or <·untuctors, 

,, 

'I, I 
II 

I'' 
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I 
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,,,, 
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uud the object i-> to U\·oiu ch<Htcru1g ond stil·kint.: bJtwccn tho 
members bolween which mutual attraction exists. Both of tho 
surfaces A ond B of t be co-operating laminated magnetic 
merob"rs oro formed with ono or more points or ridges of small 
surft\Ce oreos, which pro\'ont the two main surfaces touching 
over their moin nrcos, and p reven t chattering or sticking with· 
Ollt I he !ISO of a shaded p oJe.-.luguBt 18th, 1924. 

T ELEG RAPHS AND T BLEPHONB& 

21i, l96. ~lay 16th, 1924.-bu>Rovt::r.u::sTS I N FttAME AEntAt..S. 
'oci6te J.t~rancaise Radio-Elootrique, of 79, Boulevard 

Houssmann, Paris. 
This specification describes a frame aerial which can be used 

efficiently for receiving long and t~ltort waves. Tho portion of the 
\\'indin~ whirlt is not used when rot·oiving short. wo.vc~ is mouuted 
on o movable 11upporL whith ollow11 thi.; portion to he ptuood in 

• .. ····~--· . · ·: ,-.~ 
ttf"'•'•••" ·~·I· . . . ' 
I I I ''•l- " ,, • ..,.'- ·-~~·. • I I t 
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',t"·' "II • :'4'• \!· I 
I I I ·~ "·"' I t ..... -: ... ,,, 

, I I ''1 ''·' 1 
- "\ •''•' I I 

A .• ,.... I I 
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I I •-••---•••-•••·• f ·---- -- - -- ----..... '--·-----·-------..,1 
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o position in relation to the active portion, where there Iii li~tle 
or no reaction between the two portions. A apiral conductor 

:!20,362. Moy I U.h, 1923.-hlPHU\ £~tENTS REI.ATt:su To is suppor~ed on the surface of a fabric. The port1on of the wind· 
DYNAMO ELECTRIC GENERATORS, Jon A.r thur K•ayser, of ing wttb widely spaced turns is on the outer part A of the fabric, 
Knowle Lodge, Sibson-road, Sale, Ches~er, and tho Metro. I whilst the middle part B curries the other portion of the winding. 
prli an Vick<-'rs Electrical Comp my, of 4, Centrul-buildings, I This portion of th• fabric may be rolled up as shown in the right· 
\\'<.s mins or. hand illutltration.- Ail!lUBt 14th, 1924. 

ln dynamo oloctric machines the s ·utor cores han> \111111\lly 
h•cn pro\·idcd wid' <>nd plo•cs of iron , h'tween ,,hich ond tho :!20.392. Moy I tb, 1023.-htl'ROV.t:M£'11'8 ' "' Wuu:t.~~ 
1'1 I'CS in the 1\Cighb'lurhood or tho I<'C h. finJrcr pl•l '('ll of iron HECEIVlSO SY:i!TEMS, George Maurice Wright. of Lyngrow, 
1•1' hronzo htl\ l' bl'cn inser cd. Acror<hn~r to thaR IIWl'"• i•m C'romwell-road,r Chesterfield, and Laurcnr<' Dnv<>nport 

he- ond plo · c>~ l\nd lingers ore <'On fit rue ted n£ t\ non ·11\t\~noll<' Hill, of l!:ngincers' Club, Covt>nt ry·slrect. 
11\tLtorial which has a conducth•ity lnghor than 40 por cout. of This iuvrntion rclat<>s to wirolc~s receivers with a. diroctiomll 
~l slthicson's standard conductivitr of copper. WhNl tho onll non·diroctional neriul. 1'ho inventors combiuo with on•' 
fingers aro brid~od across a.t thoh· mncr onds by a continuouR of the aoriula o. thermionic volvo, so that. tho curronll! produced 
!'ing intogrnl wtlh the fingers, tho ring ill nlso constructed of by tho incidence of the waves to b;~ r.>coivcd on t hl) two aerit\11! 
t~imilor material having on electrical conductivity higher thon may be mado to balance, nnd thus a cardioid t> :>lur diagram 
40 per cent. of Mllthieson's stondord conductivity for copper. ma~ be obtained for various wa,•c lengths. A 1s tho vertical 
Bv this monns the stGtor currents rcadilv induce rurn'nll•. aeranl which is damped by a S<>ric'l resistance H of n \'oh·t~ that 
~····Tespondin~ to their own voluo in th<:> ma\terilll CJf thQ cn•t will ~iYo tho aerial ita crltirnl damping. Th1' tlh\meont and 
pi••IE's uncl fingcrs.nnd <:>ncrgy loss i~ to a lorg<:> extent ncutroli11ed . grid oft\ vah·c V are connoctrrl tn citbcr <'IHI of tlu t\ rr~i>~tonce. 
\\'hrnocontinuousringil!cmployedtohrid~eow•rthcondKoftho In the t>lato circuit of tho voho there is on indut•tonre L with 
l111gcnJ n lnrgl' no\ttrolising CUrJ'(Int mo:v llow in tltl' rin~. ) n n small impednnce as compared with tho l'('t<istonro of tho vah'l'. 
tht· form illustrntod the eud plato A iH nf non-mognotic tnt\lcrial I which may bo voried by o. \'Oritlblo resistanceS in series with it 
l~twing high clcctricnl conductivity, Rurh. for iamtonco. ns rolled ond by tho oondensor C. 'l'he inductance is coupled mngnelic
t·<..pp ·•J', t\nd till' lin~crs B nro f<mncll integral. 'l'ho windiug oily to tho Aourch coil rit'('\til or a r<tdiogoniomotor U. A C'O\tpling 
slot"' C bot WC<'II the fingl'rs clo not <"' • rn<l to the inner 1> 'rip1lcry coil B indudrd in tho 'lOme cit'CIItl tnd c s curron in tho inductance 
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J ~ hi!•h i!i t·oaUIOctcd to uny auatllbl~ rot·oan•r. Tho urri\ in~t 
•\'11,\ 0 mdut'OlJ in tho ooriul .\ nn E .M.F. which Ul in phti,O '' ath tho 
l'lec t ril'a l field in the wave, lilld aance tho ucriul .\ ilJ d amped 
by mcu1111 of tho ~~tauco It, the currf'nt which flow11 an thi~ 
u~rittl i~ alt~o in phaso with tho oloctrit·nl fit•ld, uud bcnro tho 
pot!'ut itt! lliffN"t'nco acr~ H. i~ m pllll .. <•. Mort)O\'I'r, sinro tho 
un).X'dllnt•o of tho o.nodo coil it1 t~moll romf)urcd " it h tho r!'>li><t. 
1\lll'l' nr tho VuJvo, tho CUTI'Nlt in th iH (•Oi it~ in pho\1!<' with IJ111 

pot N il i11l <lliTrronco tlrro>'-'l H, R<) t h11t tho iHtlu<·Nl E.M. l". it~ 
00 dt'~. ll\lt o£ phuso ''" h thtl <'IN•tric· forl.'l• 111 tho ur'l'l\ in~ 

• 
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lJ 

- ~ - ~ - .. 

\\If\(\, In tho Cl\bO or tltu IOO(ll\l'l'ltlltl, tho KM . .b'. induc·Nl .... 
no tlt•j.(. out or phru;o \\ ilh tho l'lcdric rorco iu tho urrh ing \\ll\1', 

IUII..I MIICO tho impcdom·o or I ho Ol'ril\1 ill rnuinJy inttuct i\'l', 
thl' turrcnt which flows i>< I 0 dt>l(. mtto( \'haso with tho rll't'lrw 
fun·<•. on<l it (olio"-" thot thl' phti"O dtftcri'H<'O botwcpu tlt l' 
E.M. F. m tho M'urch coil rirt' IIIL uud 1 ho olr<'l ric forco in till' 
111'1'1\ 111~ wove i.'i 00 de~. Uncl!lr thl't-u conditiliM it is dru•· 
thut n bnlam·c t·nn bo ol..lh\iu!'d lx•twi'Nl tho open ond tho loul' 
1\c>nul, ro,.ult ing in tho u:~ual <'llr<laoul diugr11m.- A U!l~t I "'· 
I 0 :! l . 

MOTOR CARS AND ROAD TRAFFIC. 

~ 1 9,1:1i:i. ,ft\n\IOry 9th, JI):!J. - ) \11'110\ 1, \ll:.'\'T::; 1:0. \'0 Rt:f,A'f!ild: 
Ttl l\1 \(.:O.I!:TO·t:LeCTHIO l\1 \!'111 '1;1!, Frit.-. Jo:i<'ht'rt, of Cottn
"' ru ..... o I, 1\io<lorschouhouHon, t :I'I'IIIUny. 

Tltt•ln\!'lltor ',oltjcx·t is to I<U\(' mult•riul i\nd rt•<lu<·o llw \\<'i~ltl 

N'! 2 19,875 

X 

-------· 
• 

\ 

uml t-~to of n lllgnot o much i lll'r<. Tho r<Hllllll!; ponnnnont, mugnl.'i • 
oro ~<hnpod as ~<hown. Tho <·Onr<l.'<·ntivo limbs form o.ppro'i · 
matt'!~ V-llh8ped lllll~rH'tl<, hut t h e> liml..l!l 81'0 t!OL asko\\ tlO llt t\1 
the{""' of Nwh limb itc nL on 611~11' B \\ Jth rr;,pcC'L to th<' ri\dllll 
IIIII' X X. . I U{JU/Jt itll, 1021. 

•ACHINE TOOLS AND SHOP APPLIANCES. 

2:!tl, I 00. M ll.} :!Ot h, ) {):!:J. - ~lt>TIIO II 0 I' M• 0 , \ t>PAR \ Tl , t 1111 
T ilt. ~IAG't::TIC X~:;p \R.\TIU' 01 :\1 \T~,IIIALS, P cri'!J ()lwrl•, 
ltw<llfn. of JlcuJcltillr, Lakt' awl ( '11., :! , , 'outha.mpk>tl-bui/d . 
. II' ( ' ') lii(JN, • • •· 

J\ t·cording to thit! invention two or more kind11 o£ raw mi\loriul 
' 'lUI bo trof\teod on u "ingl<l dnnn ~<Opnrutm·, o•· in <·n~eR whoro onlv 
'"" k iud of ru,w mutoriul i,c ht'"'lt tc<'flMI\tNl tho output of th'o 

"' 220,10 0 

M 

~· 
• R = s . f ~ • 

10eparator may bo increased. The magnetic material "on at tlw 
fiNt 110ptuntlll.lo'( point or point" ~~ thrown or guidl.'d from tlw 
IInam oncl ,,. thf'n again condurtrd to nnothc•r pnrt o£ tho clru111 
for th~ pnr!IO..o of <~ubsoquont f;t•pornt ion iu tho man nor 11how11 . 
Tho du•c po ~q A and .B have two n<>lf'hNI (.' nnd D, which produc·c· 
two ecpnro.IJo~ zonos E and F with a WNlk zono betwoen on<'h 
T h o mo.teriol is delivered to the !lopnro.lor nt G and it pl\!ltlo~ 
over tb~ dcllcct?r H intc;> the main ecpnrating zono E. The non
mnjlllC'I IC' mnlcm1l can e•thor bC' ronduolt'd into tho receptnclo K 

THE EN G INE~R 

tl'i ~ho" nor for tho pnrpo-.<~ of ~~~h~·clut•nt bOparation to a JSC~.;ontl 
dt•hvor~ uppnratut1 IJ, '~hich l..lrin~ 1t anlo the field a)(uln. The 
maguellc moter ial travel~ w1th tho rotating drum und po..••<'>~ to 
tho weak mu,:rnotic ;tOne(', whore it ' " thrown off the drum agom~L 
o. l..laffio ;\£. lly meant~ o( tho dohvory tlppo.rat U>l N b oth kilHI~ 'of 
nmtoriol nro ngoin delivered to tho zono lt'. 'rho non-mll~notit• 
mntorinl tolling awt\Y may o.gttin bo conduotod for I h o purpo'!O 
of wuhHCqucn t 110paration hy o. sorond dolivory app1\rt\l '"' P to 
t h o ZOllO F ugoin. lt 1 hull full11 into t h o ro<'opttwlo lt. Tho 
mugnotic· mate-rial uttooh ed to tho zono .to' finnlly drop11 from tho 
drum nt tho non-ma~notic• zon11 0 and it> l't'C!lived in the rCt•op· 
tndtl l:-i • • 111!1118£ IIIII, 102 1. 
22(1, 1 6. .'optembor 27th, I O:!:J. -."\CREW C'U'M'ISO (: t ' \R, \\'. 

'purroll . 37, I<ing-atroot, Cnrmartht>n, South \ Val('o<. 
'l11i~ iK tll!implo d evico Cor o"~i .. ting n I urner to c-lo~ t lw l<'tHI 

"i'TO\\ nut. of a. fl(·rew-cutting h•th~> ot the moment wh(ln th<· 
IIH\1Hirt'l ond thr lead scrow art' 1n tho prop!'r relntivo po~tliUIH Cur 

N9 220.186 
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SIUI'llll~ thu cut. On to I lllll\lld uf tho muud.relthoro II> l'llllllJICd 
n po111t<'1· .\ . whilo u phtlo B '" fi\NI •>11 tho ond of tho lend ... cro". 
'l'lw plut(l H j,.. pruvid t~ll with u I t'l!.{lo(l' r (;which opC'rl\tes t~ tllt~}}J>('I' 
I) to >~t •·i l~<• n bt~ll E \\lwn thl' pointOI'liiHl triggt•r m<Jt> t and t h u" 
nmrk-< tht' 111110 for •·uttiug iu tho tool. . luyust lith , 192 1. 

TRAMWAYS AND RAILWAYS. 

.!.!11,1171. ~ Ill \ 10th. Jl)!!3. - b.lPROVJ;;\l£'1T-. 1' Ott ll£1 .. \"l'JM: 111 
TKOLLI:.Y An~1s AND Ll.KE DM JC~:;s }On U!tb 1" l~u;(;Titll' 
Tat \M'ION, Gil\11 Battis ta Gonnlc, or Pie\'& Lingure, Genoo, 
ltuh . 

\•·•·ord111g t u lhh invoniHJII th<' t•urreut j , colll't'lt•tl ut two ur 

111on~ ~•oinlll. Tho I rolloy 11\•tul c·ul'rio.:; un odditiouol Clll'r•ont . 
t·olloctwg "heol or "hool,c "hH'h t'ttll oo oddod to nu cxi"t ing 
I rolloy head. Bnu!lJC'! A 1\1'0 oiHo pro' 1ded to loko up "l.'llr 0 11 

tho" h crll! und Lo mnko t•onl!wt w1th th~ whcols.-. lllf!Uiil li th 
I 0:! I. ' 

MISCELLANEOUS. 

:!211,:!3(;. Fc bnmry ~th, 10:! I. Lou.: XUTtl, J. LoU. 'l'ht•lluutl . 
l\lorutc Cham bor'i, :!S, <.:u rdmt>r·t<ll'l'ot , Durbau • out h Ar rt ttl 

Till" IO<lk nut i" pro'l-idt•d \\I I h tl gnto\ o in itt~ 'to'' or fllt 'l' t 11 
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rngn~e o. lug on o. spl'iug woqJtcr. 'l'ho other end of the \HU!her i8 
turnr d do" n lo Corm o. s pur to " ork in conjunctio n with a 
rnta•hct loothod W6Qhor. TIH• rntchrt \\ll"hor is pro,·entod (rom 

''6 _, , 1924 

turning IJy t"o lug,. of .. oCt nwt11J "hid1 prujot'l into "mall hole 
an the object to bo bolt I'd. Whon it. i~ desired to un,.t·row the nut 
~uflicit~nt Cor co i" n~od to •ht'W" ofT the lug~.- I fi:JU•t 14.t!J, 1 0:! I. 

220, JOG. Aub•u~t lath . 1 O:!:l. lln•novEMt' "'N nt:.LI\.TINO T • 
ELEt,'TRObl \C c~. Gcorgo l~llu•on und Jamo.:J ,\ndor on, both 
of WoLLhoad-Ju.no, l 'crry Hur, Jiirminghum. 

A well-known diOlculty O'<iOt· iu.tod with olcotro tnngnotll of tho 
~:~o lenoiu t ypo dr.;a~n('(l for w•o on o.ltornating-ourront. 11yr~tom>< 
nnd pnrticularly no-volt nu\~IIN ~.is that of provonting <•ho.ttorin~ 
or the plun~or or t·oro. Art·ording to this invention tho coro or 
plllllf5Cr .\ it~ nrrnngcd to fl""" Crooly through an ir<m plo.t~ 13 
formmg port of tlw flux cm·mL of tho magnC'l. The plungor , ,. 

N92 20,186 

• 

pro\ idod with an iron ot• t1toel hotl.d or onlurgoanen t Chu' iug a flt~L 
><ur[oco adapted to ro-oporo.to with one s ido o£ tho plato. Within 
tho fa<"e of t he h oad thoro iR a <·oppl'r or hro ... ~ t•ing D . <;,u·ront. 
i1ttlucod i11 thit! rin~ prodau·t'" o. plu~o;O c:.lifie roawo l..lotwoon1ho 
flu,os paq,qing thrtH•gh tho plungor on o pposito s idos of tho riu ~,;. 
unci ow in~ to tho pho~o c:.lifTorcnco bot woon. tho (luxos t~ho.Ltoring 
Ol' vibration or tho plunger is proveutod. The UBUtl.l Hpirol 
~<]>ring E is providl'<l for imparting o.n out" urd movemout, to 
tho plunger when tho <· urront in tho oxciting t'oa l <'l.'tl.:;CS to flo " or 
roll~> below o prodotormiord valu(I.-.1U!lt11£ I Jilt, I ()21. 

Forthcoming Engagement•. 
--

:;'ccrctorictt of lttvtitulit•ll·'· • 'nl'illics, &c., dcdiruus of luwi11y 
notacu of mutill!lS i111trtcd ;,~ thill cultunn , are rcqucRtctl w tw lc 
that, in order to make ~turc of i/.8 it"rrt ion, the nccC8tJury infornwtioh 
11hotdd. r«Jch l11i8 oiftce on, or before, the mominy o.f the II' cdnuci<ly 
of the week prCC'cdino the m ettill!18· I n all CO(JNJ the TIM£ and 
l'LAOE at which tile mcttill!l itt to be held should be clcnrly ttt<Ucd. 

FRIDAY TO SA'l'URDA Y, SEPTEMBER lh·u . TO 27ru. 

MACHI £TOOL ANO BN~ l.SU!>II INO Ex.ar81TION.-At. Olympin. 
10.30 a.tn. ( to tt.m. Saturdoyt~) . 

J l\l'lTI'l'UTlON 011' M UNI CIPAL ANO COUNTY E~HJJ~ ~l:.ll~. -
<Jouncil Chamber, T own Hull, Gospor t.. Sou thorn Di11tm t 
meeting. 11 o.. m. 

l:>::.TITVTt: OF ~I \Ita"; E'l·l't.t::ns.- 5· , ' l'ho 
'l'o\\er H ill. Londou, K I. " Marino Oil l~nginc>~, 
Not01:1 on Bearing .\djustmcut," by Mr. John Lomb. 

~li II OtiC:<. 
Prac tical 

0.30 P·"' • 

TH. UR ' D.\ Y A1 D FRIDAY, OCTOllEL~ 2No ANO 3uo . 

lNSTlTUl'lO~ 0 1r M t NlNO ENulNt>t.RS.- l:h·itillb Empiro E~h i lti· 
Lion, Wombloy. 'l'birty.fi£th onnual generol mooting. 

.b' HJD.\ Y , O <J'l'OI3 1.;H :Jnu. 

Du:::.t:L 1.:::-ot"I; l ' ::-Y.ns' At~ OCIATJO'I. - Tho En$111t'<.•rs' (; lul.t, 
('oventry-::;trcot, London , \\'. l. Pnper, " Tho •gmtit·o.tH'O of 
t::xhau::;L T empcratuN'," h) ~l r. P . II. 'mith. 3.30 p.m. 

Jlr.'lOR I-.,TTTl'TlO'I til 

London. ~- \\" I. Lc.•t:tlll't'. 
( \•lost1ul," by J'rort• ... ~vr .\ . \\'. 

g, (HI> tams. - :!!l, Yil'l orin . ..,t n.'Ot, 
" E'plo>~ion,., Torl't' ... t rill I uud 

Bu·k('rton. 7.:111 p.m. 

X.\Tl! HD.\ \' , Ol"l'OlH:H ITII . 

1 .:-::.l'l 'rUTE o.F BRITl::.ll Jo'OUI>OH\'M£N : 1-.,:. oA,HtnL Btt \:.O t:ll. 
- CoHogo o£ 'l'oohnolog), Sn.ckvillo-lltreot, ) 11\ndw,.;tor. l'I'~Hi . 
i.lontiol uddress by Mr. ~. A . Milo~. Popor, ".John \\'ilk111"on," 
hy l\Ir. ,J. P . Bcdson . l p .ru. 

~~O~D \ Y, O<'TOBt::R 6Tu. 

BH.\Dl'OBU £~01' t>t.IH' o Sot.' lJ;T\".-Tochnicul l'ollc.•~;c.•. t:roat 
H orton-road, Brt\dforc:.l. " \ \ ·L .. IL to the &d<'nr l:itool \\'orlo!," 
by tho Pre~dcnt. lfr. L . Boldw111. A film ... howiu~ the ol04.'
t ricalJy-driven plnnt t\L tho Middlosbrough nnd Hodcur Worktc 
of D orman, Long oud 'o. "til bo r;hown. 7.30 p.m . 

I' ·riTUTJ:: o.v Tn \ ' bl'OttT. - T n stit ut ion or l·~lod ru·nl Engmet'lnl, 
Xuvoy-plti<:O. L ondon, \V.( '. :!. P l't'"llloutilll nchln•"'" h y Xir 
1.~ nclt'n MnctLS,oy. 5.:10 p . tn. • 

:-i .\TlfltD.\ \' , U< "J'OJH: H I I T il . 

' '" l lrl!TII"\It :\ll'll' lt'\1, ''ut '"l'l\ E"·"l. t. lt-.. Xuuth 
\\'t••IC' I'Il u .... trit· l Mt'f't Ill~ at. Tmru. 1.1.) p.lll. 

~1 0:-.11).\ Y , OCTOBEH I :JTn. 

1 '~>TJTUT.t: oF 'l'n .o\.s::.POnT : i\lww:. o L OCAL Xt.~;.TIO".
Gbamber of Com~erce, ~ew-stroot, Birmingham. AddroSt! by 

1r Ht>roort Au~tm, C'hntrmnn of the \fidlnml Loral • eet ion. 
6 p .m . 

Tt 1-::-il).\ Y . IH" I'OBI;: H llTII . 

I ~sTITl'TC oF BnJTJ:;H F tH '>~>nYll£" : L ." c \ All lit& BRANca, 
BIJRNLEY R£CTIOS'.-i\funic·ipnl C'ollo~c. Burnley. Open d is· 
cus..~on on " Some Fountlr~ Problems," to he opened by .Mr. 
,J . H ogg. i . I 5 p .m . 

• 

• 

• 

• 
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