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THE RAILWAY CLEARING HOUSE. institution. 'fhe Orcat Centt·al Company also nms as credit, to the Hailway Clearing House. From 
through coaches from Leeds to Bristol which touch seven collecting stations there are sent at the end of the 

l~ROBAIIL\' e~·ery one of om 1·caders has heard of the ditrm·ent uodies, and the through carriages in the summer month all "end-number·· foreign tickets that have 
Ha.~ way Cleo.r~ng Ho~sc, and may ~ven have some vague h·o.m Sbeft!elcl, Nottingham, and Leicester to Blackpool been collected, as "ell as the whole of certain 
Hot10o as to 1ts dut•es. There 1s, however, we have I 'VHI the 1\l1dla.nd and Ltmcashire a.od Yorkshire affect six special series, except where only two companies are 
f~>Und, ':ery litt~e known about its p;ccise ft~nctions out· c~rporo.tions. There are hundreds of cases that appear interested. These are put together by the collecting 
Side nulwa:.v cu·cles, ~nd the _f~llowmg ~ot1ce has b~en ·1mp~e to the tr8.\•eller, but which are complex in the stations in progressi\'e order nnd ench s tation separately, 
prepo.r~d w1th the obJect. of ~~v~ng as bneft~ as poss1ble rel~t10~s they bear to one company or another from the nod are a check on the booking clerks' returns. It has 
a defimtc account of an mst1tut10n upon whJCh many of nmed rnterests that arc affected ns the vehicles make already been said that all tbroul?h rates are agreed to b.)' 
our facilities in transit and commerce depend. their journe,ys. Take a well-known instance, which the companies interested, ond tbere is on record at the 

When a passenger takes a ticket at King's Cross to appears quite simple :- The throtv1h coaches that are nm Clearing H our;e the agreed proportions due to each 
c~rry him to sowe s tation on the Highland Hailway, say several times a day to Leeds h·on~King's Cross and rice compan~·· With these proportions before them the clerks 
:P1tlochry, ~e pay~ 69s. 7d. if he be t1·avelling first-class, or Vl'I'Bfi. The~:~e afl'ect four difl'erent concerns :- The (1reo.t at the Hnilwo.y Clearing House apportion out the amounts 
1J8s. 9t~- 1£ he _mtends to trM:el third. Should he be Northern, the West Hiding a.nd Gritusby, \\'akefield- on the returns. Any discrepancy is pointed out at the 
J~erformmg the _Jom·ncy by a mght train, and is going Westgate-.Joint Station, and Leeds .foint Station. As time, and an effort made to dispose of it forthwith. At 
Jir~t-class , he w1ll probably pay an extra 7s. 6d., so as to some of these tmins also travel through the Kirltgate junctions where tickets are examined the nippers bear a 
enJOY th <J comforts of a s leeping car. Having paid his .Joint Station at Wakefield, a furthet· division has to be symbol which is impressed on the ticket when it is 
ft~t·e and HCcured his ticket, be considers that he haH con- made on bcludf of those iotet·eHts and of the Lancashit·e n'ipped, so that the clerl<s at the Railway Clearing House 
tt·,~cted with the Orent Northern Company to co.ny bitn and Yorln;birc, whose line ht\S to be passed cYer to get can see if the passenger has tra,·elled by the route be 
Hafely to his des tination, and he feels satisfied that, through Kirkgate station. I was booked. If he did not, then the company which 
ban~ng ~ccid~ut, it will surely do this. The pos~ibility All these COUJplicated \\'Orhings, which enable a tnwcllct· I canied the passengc1· is credited with the sum due, 
of lw; bemg d1sturbed on his joumcy from some incident to make his journeys with r;o much less discomfort and instead of the company which would ]18.\'e received the 
or other ma,Y pass through his mind, but one thing will with greater speed than fonnerly, are only possible by amount had not the error been disCO\'ered. These 
t~ot oc~ur to hi111, nnd tha t is the likelihood of n.ny iurtber means of the arrangement made with the Hailwo.y Cle0o1:· regulations apply to all tourist and cheap fare tickets, the 
tiltan_c1al d~.:ma.nd bein~ ntu.de upon him by the ra.ilwt~y. ing House by the companies interested. prices of which must nccei-i,.;aril.Y hM e heen agreed to by 
for Ius fare nt l~ust. Further, ha,·ing secured his seat in _Then what i!l true of pa~sengers is true of goodl:', th t> companies <·once1·ned, and the Clearing H ouse 
:~through caut·u\gc, ht;l knows that unless something un - nuncro.ls, parcels, horses, cattle, &c. &c. They can o.ll advised. As ptlyment is made on the outward halves of 
fot·~seen ?ccur.:~, he will go s tmight through to bil:' desti· now he sent through to their destination "ithout clmnge return tickets- ordinar.', tow ist nnd excursion- the 
nn.t1on w1thout uny chnn~c. It does not concern him in of ,·chiclc, no uu\tll'l' what the distance nor how many re tu m halves l\I'C not required tlt the Hail way Clearing 
Lhl' lea!lt that when be pnicl the amount of his ticke t at colllpnnics o.re iutc' restcd, and in most cases they can be House unle~;s the passenger has travelled b.v a wrong 
the 1\ing't-~ ('ro~;s booking-ollicc he was concluding a con- can ied on through rates. Hut if the passenger bookings route, in which case the ticket must be sent in so that 
tmct in which o.t least SC\ en Corporations were interested. and the IIlO' ements of through caniages provide food for the payment may be adjusted: this may possibly have to 
In his journey from London to Pitlochr_y be will travel thought and meditation, the problems revealed by the be done in a subsequent month. Excess farel! in which 
llrst ovet· tb~ Great Northern h·om King's Cross to Shaft- through rate~ for _goods, &c., and the journeys of goods two other compa.ni~s are interested mus t be reported to 
holwe J unet1on, north of Doocaster; secondly, over the wagons proVIde still more. The number of goods rates the Railway Clearmg H ouse t;O that the amounts may 
};orth-Eastem to Berwick; thirdly, from Berwick to are far in exce~;s of those for passengers, and whilst be apportioned. 
Hilton Junction, P erth, on the North British; fourthly, through passenger vehicles simply run between centres In due time all the \'arious returns are dealt with, and 
during this portion of his journey he would pass over the for which there is a frequent and regular traffic, goods then a balance between compan~· and company is struck, 
Fot·th Bridge, a separate undertaking; fifthly, Perth is a vehicles have, of course, to go anywhere and any way. all the credits for one company are added together with 
joint station; siKtbly, the Caledoniau ft·om outside }Jerth But it is not only the passenger who does not concern the debits, the total of one deducted from the other, the 
to Sta.nley Junction; o.nd, finally, the Highland Hail way himself as to the proper proportion and disposal of the whole resulting in a. sum being either due to or from each 
t:> J>itlochry. In addition to this apparent complication the fare he has paid and the ownership of the vehicle in company. An advice of this is sent to the company, and 
JXorth-Ea.stern Company requires an extra rate for carrying which he has tro.,·ellcd, but the milwa.y companies them· in the former event- a sum being due-the Railway 
J.im over the high-level bridge at ~ewca.stle, the North ~;elves do not wony in the lco.st. They leave all that to Clearing House banl<ers send a cheque, and in the latter 
1Jritish for the Border Bridge at BeriVick, and the Forth the Clearing Hou~:~e which apportions out the amount due the company pays the amount due, to the credit of the 
13ridge Company for the F orth Bridge. Nor will this to the various companies for their share of the fare paid Clearing H ouse at its bankerr. 
imaginary passenger concern himself that the carriage by the passenger and due from them fo1· the accommoda- All parcels, fish, horses, aogs, caniages, &c., sent by 
he is riding in is the property of the Great Northern tion provided by the originating company. passenger trains are entered on a way bill, which shows 
Company, which company is, therefore, providing the And now it wiJl be interesting to ascertain how this is amongst other items the weight and rate and the total 
necessary accommodation for conveying him over the achieved. No through booking for either pas!lengers, charge which has either been paid by the consignor, in 
lines of other companielO. Or it may be that the carriage parcels, animals, goods, or minerals can be put into force which case the amount is entered in the "paid" column, 
i,; the joint property of the East Coast companies-the until the compo.nies concerned hM·e agreed thereto, and or left to be paid by the consignee, in which event 
(~rcat Northem, North-Ea!ltem, and Xorth British-so in the event of the rate being competitive, until the com· it is entered in the "to pay., column, or the sending 
that, as far as Perth, he is in a carriage belonging to the peting companies have been advised. This la tter is done company 111ay have paid some charge in connection 
company O\'er whose line he is then riding, but after owing to an agreement amongst all the companie ·, and with the consignment, which amount has to be collected 
l'eaching Perth not one, but three companies, are interested it allows compet ing companies to adopt a similar rate from the consignee, in which case the amount is entered 
in obtaining from the Pet·th Joint Station Committee, the for their routes, or if they already have a rate in force, to in the " paid on., column. At the end of each month a 
Caledonian Company, and the Highland Company, what- reduce it to suit. All rates for whatever cl as; of traffic return is sent to the CleaJ·ing House of e\'ery consignment 
ever sums are due to them for having providP.d the vehicle are limited by statutory powers. When a through rate of parcels, fish, horses, dogs, carriages, &c., despatched to 
in which the passenger has been riding. The benefits of has been agreed to the Railway Clearing House is or received from a foreign station, a separate return 
these through facilities, as shown in the example quoted, advised, and it is put on record. being used for each station-but these returns are not to 
are conferred on the public by the co-operation of the It perhaps hardly need be said that when a journey is be sent in if the total between two stations is less than 
milways operating through the Railway Clearing House, made or a loo.d is canied that is wholly on one company's 5s. for a month, a summary form being used instead. 
n.n establishment that wa.!! brought into being in 1842 line, the Hail way Clearing House is not called upon to These are filled up from the wo.y bills, the sending stations 
through the instrumentality of 1\Ir. Kenneth Morison, do any worl<, nor is it when only two companies are using forms tho.t are printed in black and the receiving 
then an auditor of the London and Birmingham Railway, interested, so far as passenger traffic is concerned. What stations using red. On receipt of these forms at the 
n.nd subsequently the first secretary of the Clearing H ouse; are called local fares belong entirely to the issuing com- Ra.ilwa.y Clearing H ouse the two are compared, and if 
1\lr. Robert Stephenson, son of Ge01·ge Stephenson; and pany, o.nd two companies' tickets are dealt with by the they agree-nod H they do not agree, then after a settle­
Mt·. Ca.rr Glynn, afterwards Lord \Volvet·ton, the then audit offices of the two companies, except in certain meat has been anived at- the items are a.ppo1tioned out 
chairman of the London and Birmingham Railway. special cases which need not here be referred to. The to the various companies. On parcels, but not on horses 
Previous to its founda tion passengers travelling any procedure when the Railway Clearing House has to act and dogs, the sending company gets a terminal charge of 
journey in volving the pa!!sa.ge o,·cr two or more corn· is as follows : -At the end of each month a return is sent l d. per package and the receiving company of 2d. per 
pnnies' lines had to purchOISe .o. fresh ticket at the junction t? the Railwa~ Clearing Hou~e f~?m e~•ery stati~n in the Pll;Cko.ge. The remainder is divi~ed accordin~ to the 
of each line, and change carru~>oes, as there were then no kmgdom showmg those "forctgn stat10ns to which there m1leage each company has earned the cons1gmnent. 
such things as through tickets ~r through ca.nia.ges. o.rc through bookings from that station, and in which more The Hailwo.y Clearing House prepare tables of the dis-

AH that has been chan"ecl, nnd through tlte instru- than two companies- the home and one " foreign " corn· ta.nces between all points on which these divisions are 
111entaJity of the Ha.ilway Cleu.1·ing H ouse one can book pa.ny-nre interested. The progressh·e numbers of the made, unless there be a special rate under agreement. 
from all h~rge towns to ucal'ly t~D,\' milw1l.)' station in the tickets, as they were at the end of the preceding month, Any. cxtmordinnr.Y tolls arc deducted o.long with the 
kingdom, and in many cases a passcnge_r can cx~rcisc his must be ~bown, and the num~ers as th~y are ~t the end of tem~mal~. \\'here ~he monthly total _bet wee~ two 
own inclination a-; to the route br wh1ch he w1ll travel. the current month. The deta1ls of the tJCkets 1ssued must Ktatlons IS less than ·>S. tl sepnratc retw·n 1s sent m, but 
Through carriages are now ru11 'between Halifax and then be gi\'en, whether first, second, or third class, single with a view to reducing the clerical labour these are 
Kingswea.r by the (lreat Central and Great Wes tern or return, and all tomist and cheap rate tickets of o.ll apportioned pro rflla with the heavier traffic. For tho 
routes, which touch eight different propetties :-H al!fax kinds must Le included, the rate ~dded and the_ amount ca~ringe of mai_ls and Parcels Post hampers the sums 
Joint Station· Lanco.~;hire and Yorltslure from Halifax shown. The •·oute must also be g1ven, and the 1ssues to patd to the ra.tlwo..vs by the Po~tmaster-General aro 
to Brndlcy W~od Junction; London and North-Western each company must be kept together. This retUtn is divided n.cconling to the amount of parcels trafllc-both 
from Bra.dley Wood .Junction to Huddersfield Junction I sent to the Clca1·ing House within the first few days of local and foreign-carried by each colllpi.Uly, for which 
(through Huddersfield Joint Station-a separate propert_y); the 111onth, anc~ on aniYnl t~1ere the commencing numb_ers purp~se the Audi_t ~epnrlme~1t furnishe!; the. Railway 
over the L ancashire and Yorkshire t o Penistone; tb~nce are checke,d w1th_ the ~los1~1g numbers of the preceding Clcanng H ouse w1th mf01mo.t10n ns to the recetpts £rom 
Urcat Central to Nottingham, passing through Nottmg· mo~th. l•or. cluldrcn a t1cl<ets only on~·hali of the loca~ parcels traffic. 
ham Joint Station-a separate undertaking ; Great Cen· ord1na.ry fare 1s chnrged, and onl,v one-half ~~ entered on DJffcront from the passenger fares nod the goods 
tral again to Banbury and Great Western to dcstinatio11, t~c list. 1'l~o othot: half of. th~ ticket, o~ the triaugular rcceipts-w~ic~ a1·o paid for wonthly- o.. balance for 
which include!! Bristol Joint f:ltatiou- another lOeparate , p1ece that 1s cut out of _1t, IS sent w1th the return , parcels t raffic IS only struck half-yearly-m June and 
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l>ecember-b11t a monthly payment on account is made, 
or collected as the ca<~e may be, which is determined by 
hkiug as an average the figures for the corresponding 
m onth of the preYious ~ear. Interest at 4 per cent. per 
aumuw i, paid on tho.;c amounts that arc found to exceed 
the ums paid to the companies when the haJf.yearly 
b \lance is a.n i vcd at. 

\\'hat has t\lrcad~ been tmid will gi vc an idea as to bow 
the goods, cattle and 111ineral traffic is dealt with. It is 
practically dealt wiLh in the same wtty as pa1·cehs tmffic, 
C\ en as regards the totals under .):;., except that 20s. is 
then the limit. The terminal charges, bowe,•er, ditl'er 
I.'Oll.,idembly. and there are ditl'erent (' hnrges for traffic 
that i" collected and deJi, ered- " carted" ancl ·• not 
l'nrted." 

All insurance premiums paid for ' tdue parcels, ,\:c., and 
a\11 claims for loss, damage, or delay, and the \'arious bad 
clebts, twe adjusted by the Hailway Clenl'ing House on 
receipt of authotity fa·ow the companie~:~ interested. 

\ 'cry import.>.nt part of the work of the Clearing 
I lou-.e is carried out in what is kno'' n as the Mileage 
nnd Demurrage Department. This department provides 
for the payment to the owning compnnies for the ser· 
\ iCel> renaered in prOYiding stock for the Carriage Of goods, 
hon;es, and carriages, as well as for pa!!sengers. After 
what has already been said, it will be understood that 
when a company-sn.' the ~orth Sto.tl'ord -sends some 
croc~cry from llanle~ to Dunbar on the North British 
Hailway, l'ici Eggintou, and the Great ;\orthern and 
i\orth·Eastern, and it i:. carried in a Xorth l:itatford truck. 
th lt company :.houl<l get a rebate from the Great 
~orthcrn and ~orth·Enl>tern Companies, because it-the 
~orth Statl'ord- prondcs the wagon. Therefore the 
('!caring House sees that the chargc~o~ are regulated 
accordingly. But it does more. I n order to enco\U'll.ge 
a speedy return or the Xorth Stafford wogon to its owners 
read,, for further use, if required, it places a penalty on 
its late return. According to the distance to be tr8.\·elled, 
nnd the companies who .. e lines htwc to be gone over, a 
certain time is allowed for the retum of the ,·ehicle to the 
purenL company, and if this time is exceeded, either at 
the o.niva.l end or c11 rcmlr, the company delaying the 
return has to pay a demurrage charge to the llailway 
Clea!ing House, by ,~·horn the owning company is 
crcdatcd. These penalt1es are, however, modified to meet 
certain conditions, t.uch t\S t·e-addressing forward, loaded 
back with traffic for the parent company, damaged 
~o~tock , ,\:c. The Hailway Clearing llouse keeps touch of 
nil thc"c ' 'ehicle-. by means of its number-takers, who 
nre 11tationed at e\ cry junction a t which exchanges of 
'chicles u.re made from one company to n.nother, and it 
is a~idcd in this by '' cckl_v retums from the railway 
lltt\tions giving details of the foreign lltock that h9.S 
•uri \·cd and been despatched. The Hail way Clearing 
H ouse has a bout the hundred numbcr·takers. Demur· 
rage and mileage balnuce., nre paid quarterly. 

Perishable goods, if not carried in covered trucks, have 
to be sheeted o\·er. A record is kept of nil the sheets 
that pas!! on to and off all foreign lines, and charges are 
made if these are not returned to the owning company 
within a certain time. 

The Railway Clearing H ouse plays a leading part in 
the reco,·ery of lost property on railways. It is advised 
of all missing luggage, &c., and of all luggage that has 
apparently gone astray, and by comparing the one with 
the other- as, for instance, a. hat box found at PlymoutJt 
on tbc Great Western with an inquiry for one by a 
1\Iidlaud passenger at .13irmingham, due to the owner 
having an old label s till on his property-missing articles 
that cannot be fully traced b~· the railway companies arc 
frequently found and returned to their owners. 

Finally, the Railway Clearing H ouse is the centre of 
nll legislation and t\greement amon~st railway corn· 
paoies. Quarterly meetings a re held there of the general 
manage1·s of all the companies, and to them are sub· 
mitted the minutes of the meetings of the traffic super· 
intendents and goods managers, who meet at least 
quarterly, and generally oftener, and to whom in turn 
comutittees report on rates and farP!I, excursions, claims, 
l'lllco; and regulations for working the line, and questions 
referred to the Arbitration Committee fot· settlement in 
~li<~pute. The locomoti\'e and carriage and wagon super· 
mtendents trycet t.herc, also the engineers- civil-the 
accountants, and the telegraph superintendents. 

It is the Railway Clearing House which is responsible 
for ad' ising the railway companies as to the variationt; 
o~her companies make in their loading gauges. It 
prepares the tl\bles of distances already relened to, and 
publishes a. handbook of s tations and sidinga, sayino where 
.-iluated, on which railway, and if there be a. 

0
loadinn 

dock and crane, and, if so, the lifting capacity of th~ 
latter, whilst the ma ps issued by the Clearing House 
showing the , ·arious railways a.od connections, colouring 
them acc01·ding to ownership, are very valuable. 

The followi og data with reference to the year 190.) will 
s:h·e a sufficient idea or the pel'forma.nce!-J and expense of 
the Clearing Hou~>c :-

TH E E NG I N EEH J ULY n, 190() 
-

work done. The actual Lime ta.l<en up in the preparation I ht~' e li\·ed in that neighbourhood. IT e "ill then 
o{ each company'K account is charged to that company, establish gauging stationl> and mulcc anangewcnh for 
and to this is added the expenses of the number-takers, l\S complete t\ syl>tcrn of records of them as po ...... iblc. 
"hich arc apportioned according to the wagons that each Then the nature of the drainn~e area, whcthet· fotcstc1l 
compan~· has passed on to a foreign line. or otherwise, is noted. .\nd in order to a--certain its 

The offices of the Hail way Clearing IIouse are situated general physical feature,, an. exauUnation ext:nding O\ c1· 
in I>rummond·s treet, London, r.w. I t was established in Home days is made. In tlus way a general 1dea of th1· 
1 12, receh· ed certain powet·s by Act of Parliament in 1850, pot;sibilities of the dl'l\inagc urea is form~d . . Th.e enganeea· 
and obtained the rights o( a corpot·ation by a furthe1· Act a lso examines any other possible l'escn.ou· sate m a rough 
in 1897. Each company is represented by a delegate- WtW using a. hnnd le\f1l and an nncroad barometer. ancl 
~enerally the chairman of the company-on the Clcarin~ nHik'cs a careful note of the na ture and anlilabili t.' ,, r 
House Committee, which elect a chairmt~n and a. l\Ianag· m aterial for construction of dam . 
ing Committee of IIC\ en. The pre11ent chairman is Lord Ut·co,wctis~am·t .-.\os:.uruing that the <.ngineer':. e'\auu· 
C'laud H amilton, and the 11ecretary is 1\fr. H any ::;rua.rt. nt~tion has l>hown the water suppl,y lo be ..,ufficie11t for 

the reclamation of an m·ea of land, nnd that the rclata,·c· 
po~>ition of the lt\Od and watet· arc l>uch that the projcct 
t;eem 11 practicable, a. reconnail>"ance s u rvcy is made. The 

THE UNITED STATES RECLAMATION object of thi11 re::onnaissance 1s to dctermiue '' bethcr 
o1· not a preliminary c;un·e.v should be 111ade, ~nd tl~c 

SERVICE. chara..:ter and extent of such a sun c~. To detcnume th1s 
h tbc \\' esteru States of America are immense tracts the recoonai snnce find approximate!.' the re la th c cle\ n · 

of land upon which so little rain fallH that they are not tions of the controlling points a nd the n1·etl of the la nd to be 
culti' a.ted. These lnnds, which are owned by the State, I reclaimed. The reconnaissance is !!tartcd from sowc t•on · 
are chiefiy used by the ranchers to graze their stock trolling point, which may be either the pr~posed p~iot of 
during the 111ild p1wt of the year, reserving the gm~;s on dh crsion or the outlet from the rc~;en·o•r, the lug~est 
their homesteads for the bard winter 1uonths, using wind poi nt of the. irrigable land, or the lo"est pass of a n~gc 
pumps to supply them with water. I n the di11tticts where 1 through wh1cb the canal must go. Th ~.sun ey consJt.ts 
... wall irrioatino ditches htwe been built and the ground simph of running one or more tra.Ycrse hnes tlnough the 
cultintted~ spl~ndid results hM·e been obtained. For a1·en, '::o set oul tha t they will gi,·e the nccessar,y infonna 
inst•\JI<"e, near :\l it<" hell, i\ebraska, three crops of alfalfa tion. The sun ey is made with one in ... trument only. tlw 
and oats, runnin" !iO or 60 bushels per ncre, 1we raiNed, transit-theodolite. J)i!,,tance-; bcb\C!en the to.tions are 
and a. re nothing ~ut of the common. obtained by sltulia, directions b~· the nu\gnctic needle, and 

The most t\dvantageous manner by which the lands dill'erence of clcHltion b~· 'ertic1tl angles. ln "ork or 
can be hTigated is by the construction of very la1·gc this kind three men ann·ccJuired- t\tmnsit ma n , a rodm~n, 
canals, bringing the wo.ter:o of some rh·er many hundreds and a tearu"ler. If the charactet· of the country permit<~, 
of miles, costing, with the necessary dum and reset·,·oit·, the transit ma n tra' cJ,., bet\\ een shttion l-1 in a ~ght wagou, 
&c., million!> of dollnrs-far too great an expense for any and the rod man tm' els on hor::;ebu.ck. In tb1s m a nner 1\ 

prh•o.te enterprise. As a matter of f•lct, pri"ate com· reconnaissance is mp1dly and cheap!.) made, and p ro\ ide~ 
panics have constructed canals, but with one or two sufficient dall\ for the determination o f the CJUC .. t ions in 
notable exception!-~ the,Y irrigate \'ery Slllall a•·ea~ in com· bund at a winirnu1u expcn ... e. 
pari sou with the lt~.nd left not irrigated. The C nited During the prof,rre"s of this sun · e.' tlw engineer make'! 
Sttttes Govcmmeut, therefore, decided to build the caulllH a careful examination of the land tm<l notes all its adnm · 
themselves for Lhe people, t~.nd then to sell land thus tagcs and dit;advanLagcs. The principt\l points to b<' 
LITigated in hou•esteads of eighty acres, the price per settled are :-The fertility of the soil, the difficulties o f 

• preparing the lu.nd for itri· 

Elevat. ion Cro:~ ~ect.eon 

--

Cap Splice 

FLUME FOR IRRIGATION CANAL 

ga tion, the crops most s uit· 
nble for the soil and cli111ate, 
the number of crops which 
can be counted on nnnually, 
and the probable ,·aluc of 
such crops . Prom the infor· 
m ation obtllined. a rough 
cstiul!\tc or the cost of con· 
struction is made. and thu.., 
determines if the co ... t per 
acre for com·eyino the "ate•· 

~ 0 

to the laud "ill enable the 
farm et· to keep himself a n<l 
pay back the cost of the 
wol'ln; to the Go\'ernment in 
ten year~ . 

Prdimina ry ~unu y.-Thc 
results of the reconnai~stiiiCl' 
being founc.l fa Yourablc, tl 
preli tuinaa·,\ sun ey i" made. 
The object or this Ut'\'e,\ i"' 
to be the guide of the location 
l-\ll'\'e,y, nnd as suc:h it nudH•~-oo 
all L1 in I lint•H tlnd mnp!> ti ll 
the necess1ll',\' topograph,\, 
t\nd c' entualh mark" the 

0 

ga·ouml through which the 
location sur\ e\' will follO\\ . • 
Th~ pnrly orgnni ... a tion for 1\ 

acre being fixed by dividing the ttctual cost of construe· pt·eliwiuary ... lll' \ 'l',\ \hually con~ists or one chief <>f 
tion, plut; 5 per cent. interest, by the total number of acres p ll.l'ty. a tmnsitmttn. 1\ Je,·elmnn, t~ plane· table man , 
irrigated. Hut no project would be considered feasible if and the necessary rodmcn and camp tlssistants . The 
the co~;t per acre amounted to more than 24 dols.- chief of the p \l't,Y gi\'eS the direction of the !in~. 
roughly, £4 18~:~. The price usually ranges between keeping a few mile~ a head of the party. The 
l !i dols.-.£3 2s. 6d.- and 24 dols.-£4 18s. The scheme transitman folio\\ s with an an~ le line, leM·ing 
is that the Go,•ernment works and maintains the canal ~:~take~ at ever,:,· 100ft. The number of the tation 
for ten years after it11 completion, and then turns it ovet· is marked on endl sla ke. nod the distances are chain ed. 
to the farmers in thorough working order and repair. The The level man follows a nd marks the cle\ at ion on each 
farmers then hMe to work and maintain it themseiYes. s take. Those Jc,·els t\re run with grcRt accuracy, the 

To put all this concisely, the Reclamation Service wo.s Ji111it not being allowt>d to exceed o·o:;' di. tance in miles. 
created by law on ,June 17th, 1902, authorising tbe survey Permanent bench marks arc estttblishcd e\'·ery half mile. 
and construction of irrigation works for reclaiming a rid The transit notc ll nrc plotted in <·amp from day to d11~ to 
lands in Ari;-;ona, California, Colorado, Idaho, Kansas, a scale of 100ft. to the inch, and plotted upon the pl:uw· 
Montana, Xebrns ka, Ne\'ada, K ew Mexico, North Dakota, table sheets, nnd the point · marked with the ,.t:tke 
Oklahoma, Oregon, South Dakota, Ctnb, Washington, number and cle\lttion. These l-bcet-; m·e then taken 
Wyoming, .and 'l'exas, fro~ the proceeds ar~sing from the into the field by the plane· ta ble mnn, nn<l the topogmph,\ 
sa.le and disposal of pubhc lands. Immediately this law in 5ft. contours i~ m apped with the alidadc nncl ~:;Ladu~ 
was brought into force Civil Sen ice exami nations wet·e for 1~ distance var,:,·ing. accor,ling to the counLI'.', fro111 
held throughout the country. ~o difficu!Ly was found in :lOOft. to 500ft. on el\ch ~ide of the line. ~oh\l' obscl'\11· 
obtainin:.,r experienced Civil Engineers u.ud graduates of tions 11re t1\ken C\'ea·~· da;y, and ohscn t\tions upon Poll\rh 
enginee1ing colleJZOH. Thus a. very efticieat body of men 1u ·c ta ken at each change of camp. 

~ nmhcr of pnir:; of •t.ttio~ 111 the mcrchnudi·o 
tmffie ( = number of ~ottlcmcnt.- fru'll Mmo traffic) 

~ 11mhcr of pair~ of ~wtions in the tl.l.'-OD~cr tmffic 

was soon brought together. \\'hen a possible irl'i..,ation Local ion 81u·ut·y.-Tbe engineer 11111ke" n papulot·;llJon 
project haH come to the notice of thi" departme~t, tln upon the planc·l t\ble ~heet that \\Cre nuu.le on the prc· 

;,:363,30~ e~gineer is dett~iled to e~amin~ it. H e is giYen con · Jiminar~ sun e.', and by their help he decide" the munbcr 
saclert~.ble authorat.Y und dl<;ct·et•onar~· powers as lo the and na ture of the sb'Uctures I'C<JUit·Ni on the c.lllal. H e ( = number of •ettlcmcot.~ from ..,,me tril lllc) ... 

X um\Jor of pair· of ~tat ion~ in the parcolM nucl m is· 
c.:ollanoou~ ( = number of •cUlcmunl~ frnm .. nmc 
t rt\ tllc:) . ... ... ... .. . . .. . .. . .. . . 

\ uulher of juurnoy~ fur "hich mileage WliS culculnto•l 
~ mobcr of cluy' fur which demurrage "I"" charged ... 
Xumbor of junctinn1 tho tn1ffie of which wn~ reported 

to the Clearing IJ ou•o . . ... .. ... ... ... . 00 

Xnmhcr of ontrie.• nt JUnction." of Qtock e~chnngcd ... 

. I ,,,,,,,, ,, , ,,,, ,,,_,~,, ;, 1/t' ~,,,, .'1"'· ·· 

In tbo morchnndi o dupartmunt 
000 

In tho pa... .. •ongor department .00 ... ... .. . 
In the pnrcols, &c., depnrtmen~ 00 0 0 00 0 • ... 
In the milcngc doJ•nrtnumt • .. 00 0 ... 000 000 

1 
•
811

•
91

:
3 

lines or in\'estigtltion. then t ttkes the shccb into tlw Held 1\nd t ran,fer, the 
. l~"fl.illcl'r~· rJ."amiunliou.-The engineer first st\Lis· points of intersection of the 1'\11'\'Cs 11t11rkcd on the 

fies lmo~elf tlll\t there i:{ >l Ufficient water nsuiltthlc sheets. with the nid of 1\ lll)lC, to tlw ground. The 
for the lnnd . . cithe1· hy. pe1·ennitd fl~w oa· by slomgc. tmnsitman folio\\ .... putting in "tnkcs 1tt C\ cr.'· .)Oft., and 
The fm·me1· '" dt• tcl'llUI~cd b.~ h~kmg tl few I'Ough at the beginnin~ nnd end of C\11'\ c ... let\\ iuu hub" "ith 

u,aao,o 9 
I :!, 11 fi, SilO 

61i .1'112 

IO.'i mea,.uremenb . of the lllt\111 dnuna~;e chtmoel, a nd the tack points driven tlush with the ground, so that nothing 
1 ' ,:Nt,.i:l!J latter by !oohld,\ mg t\n,\ lllttpo.; >lhowing the drainaoc nre1h will displace them. The le' elm an follows and markc; the 

J: 
111, ~ 11'1,~ ;. 

1, •. 5,50i 
2, ~311,321 
11 l.i l ,tl\111 

Total .t~ 1;3'l.i,!l1:.! 

tributary to the district to be irrigated, as we'll ns in eleYation on each -.take. B.:\l:s tu·c left at every HIOOft. 
... ome .ea ·e the adjacent area!< 'dtich might be mnde t o Then follows the cro ...... ·scction party, croc;s sections 
contrabutc part or the wnter required. If the ew•inel' r being taken nt eac·h s ta ke unless t he ground i" ,·cry 
considers it. a." storage pt·oposition," he looks up all r :cords uniform, "hen it i-. tnkcn in Lhc middle and where 
of rninfallnnd or rnn·olf in the drninagc lands. If there the ground cht\n;;t·.... The tmnsit note-. arc plotted in 
nre Ill~ such l'CCOt'dti. he must for~n som.c idea of tlw camp !t·om do.y to dn.' upon the phme·tahlc sheet ... , the 
qun.ntat~· o.f w at et· "hac!l ~)1\ll!!Cll 1\ S'"'en poUlt ot: the anniu pt·climinar,\' ancl locnt aon ,.,un ey bcin~ shO\\ n in dillcrent 
drt\~lllgc I me by ~xnmmmg on the ground ull hig~t· \\ alter coloured inks. The cross· ... c<: tion note" a1·e aJ,o plotted 
ma1 k,. , and gettmg nil the inform ation poss1ble •ls I a nd computed from d<lY to <lny. and ~~ pt·ofilc map i.., t\bO 
to the duration of tloods f1·om the people who kept \lp. At the end of tbc ... m, C.) , Cl'.) little remains to 

The c'\pcuscs of the Jt,uh' ~~.' Clctning H ouse are borne 
In proportion b~ the companies, according to the actual 
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?c done, tmd th_c tnginecr':- c~limnlc j ..; \er~ soon 1-'ent 
m to the consullmg board of engu1ec1s fot· llu:ir OJll rO\UI 
and thlll the Cl ntrf! ds t iC tCt\11.' to be let. ' 

One of the mo• t illlJ ·Ottnnt mnltcrs to be decided in 
the tlnallocnlion t'l the H: loc·iL,\ '' hich the ''at er must 
ha\ c. for n :;:1\ Ut n:alc11,d. It inn h cs changes of 
grudtCilb tllld thlllll=l" l f ( ' I (;'-S st ctions for dill'erCJlt 
l'ln ... sc~ of umtcriuls; f< r tf the \ cloeit.' is too high the 
wntellld of tlH' IH,tl< 111 nncl sidcc; "ill he eroded and 
~·un~c<llo 1 luct .. \\hcte it \lill he dC!J (!Fited, and ''here 
1l '' 1ll h~n c. lo he tctuo~ cd ~~l t owe c~p< nse en•ry ·'car; 
and. ugum. 1f the \ clc.ttt,\ ts tco le'' tllt're \1 ill be an 
unnctl'""·'l y eJutlny i11 fit·st t oht of Pxca1 a.tion. The 
fulltnl ing limiting 1 ulucs for' elttit.' ~\I'C generall_y u~ed: -

~fL. t~ ;~fl. per Hl'OIId iu ordinu1y ~ oils . 
,l(t lo ,J ··>It. ., ., ., Jinll soih;. 
:'ift. lo 7ft. , .. htudrt~n nnd soft rock. 
~fL. to lOrt. ,. ,. cement work. 

1!3fl. .. .• solirlt ocl<. 
,\nd for the side slot t'"' of ca nal-1 the followiw• liwiting 
\'ldllt'H l~l"e gl'llCrttll,\ \lSl'(] :-

0 

~ hori~onlul to 1 \'CI'licul in l'o<:k cuts. 
1 .. .. li11U soil. 
1 ~ .. ,, ., 01dtmuy soil. 
2 • .. ., YCr~ ligh~ ~oils . 

ln l_ltc dctenninnlion of th J \ elocity and di~cburgc of 
wntcr m 01~cn thannels J\uttct'"' fotmula i .... u~ed :-

11 .6 + ·O(l~H I + 1·811 
~ 11 

1 + ( 41 ·() + ·(J(~~Hl) , 

\ /', 

n11d () = .\ \'. 
\\'he• c ,. = \ 1 t: ll 

\\ et.tcd l'cmnctct' 
tJ = (:rode, 

\ I l;, 

. , = Constant, \'t\r,) ing '' i!h t he ground through 
wh1ch the water llows. 

'l'bc 1 alue of the conHta11t ", '' hns often been in dis· 
pute, but the following Yalucs tu·c the result of a se1 ies of 
praoticul oxperiu~enLs by one of the 1J .B. GoYemmer.t 
engineers, a~d is used b,Y the l'.~.G.B. in preference to 
the values ga,·cn fo1· •·," b~· Tra.ut" ine, \\' ilson, o,nd 
others. 

, = 0 ·175 for cunni~> in etu Lh in excellent condit ion 
"ell coated with sediment, regttlat· in cross-section: 
and free from 'egetation, loose pebble~, &c. 

11 - O·O:lO for ennuis in earth in good condilion lined 
'' ilh well-puckcd grn' cl, pnt'tly coated with' sedi­
ment, n nd free from 'egeto.tion. 

11 - 0·0221; for cnnals in eartJ, in fair condition, the 
wetted ~-;urft\CC being lined '' ith sediment and an 
occnsionul patch of nlgtc or loose gra\ el

1 

without 
\'egetation. 

11 = 0 · 2;)0 for cunal!-1 i11 earth in fair condition fe\1 
-.harp bends, fair!,, uniform cross-<;ection, ;,•ater 
slopes and hotLom lined '' ith sediment or loo~;e, 
coarse gnwel free from 1 cgetation. 

11 = 0·.027.3 for Cltnals in e~rtb, b~lo'': aYerage in grade 
nhgnmc nL. Cros!-I·Sectwn havmg mdentations in the 
1-ides, the edges in placeH pnttially filled with cart h 
and ~nwel. Also applies to a smooth, regulo.r sur· 
fttcc af the channel be partial ly fill ed with aquatic 
plants. 

11 = 0 · ~00 for cauals in ea a Lh in rather poor condition 
hto1•ing the bed po.1 Lially covered with rlebri fJ, with 
~mooth Rides and botto111. 

11 0·050 for ca nnls in cnrl11 with about two-thirds of 
the channel filled with aquatic vegetation. 

11 = 0 · 040 I or cnnais in eat th '' ith about one-half of the 
cbnnncl tilled with aquatic 1 cgetalion. 

11 = (l· 031;0 for smnll ditches \\ith a rough, une1 en bed 
n.nd for cunals in earth in fairly good condition 
but partitt.ll.\ filled ''ith a<tuntic plants. 

11 = O·OoOO for canals in earth in rutber poor con· 
,liLion, bed partially co,·ered with rlt'[)l i.~, compara­
t i' cly smooth sides ttnd bottom ; bunches of grass 
and weeds projecting into the water and aquatic 
plants gro\1 ing in Lhe channel. 

1:ns1tTflll and """' tttlt· Hllt'l'f !fii.- 'Ibc !'un·c~s of 
rcscrvoin, and duut sites arc made by plane-table methods, 
except where the site i~ denscl,Y wooded,'' ben tranl>it an(J 
!;tadia methods Ill e used. I n cases of resen·oirs the scale 
general!.\ adopted is lOOOft. to the mch with lOft. contours. 
l n the Cll!'C of l\. dnn1 Pitc Lhc scale generally used is 50ft. 
to an inch \lilh !3ft. contours, except in some casm 
''here the detnil of top0gm.phy is not great, and then a 
~cnle of l CIOfL. iH so111eLimes m;cd. One or more 
pcmmnent H.l\I. nrc established near the proposed dam 
~o~i tc, nnd the cl<'' u.tion dctenuinecl with reference to the 
1 i\er bed if n pcrmanc·nt H. M. of the topographic is noL 
~~~ t•ila.ble, und 1\. lin e of lc1 cls connect the B. M. with the 
top con tour of the Mtn C',V. A line of levels is run up the 
1 allc,\ of the 1 esct' oir, !-ltn l<cs 01 c driven and fl ags 
1•rccted aL evct,\ point" here n lOft. contour crosses Lhe 
line. If the rescn oir b<· \\ idc Ol' on timbered ground, so 
thut t he angle connections cannot be frequently UJade 
''ith the tontout· cro~!.ing~. points on the top contour 
arc ulso estnhJi..,Ja.J. 1'hl·n from a carefully laid out 
hnsc lil<e 1\. plnnc·taLic, ltinngultLtion i~ extended; and 
''hen· the 1 e~<·l 'oi•· - i!t• c·o1 cr ... m oH· than th ree consecu· 
tl\ c plunc·t!Lble ,Ju;ct ... 1dl the angle.., of the ta;!Ulgulation 
arc uteu-.urtcl b.' the han,iL; and the relnti\e position of 
the stntJOil" ('OIIIflUte<i Hill) plotted 011 the plnne·tabJe 
h<:cb 1Jcfo• c l,cgiuning the planc-ta.ble .... uneys. 

:->ccondur.v 1 oinls for the C'Ontrol of tlw ~ketching nr<' 
lixcd 1,.) stndi!L uwtltol} .... 

1'/u· frrw~tl anti ~<1(11/,, /ltll/lf,tf.-Gcllcmlh the • 
method use<l is to 11111 ~~ tnn crsc line up the 'tdle,\ of 
the rcscn oit· Hi tc, anal one alo11g the top contour of 
the l->UI'\C~. n.n1l then connee·L these points by tmH!t·se 
lineH. <lifl'ercnceK of clc\'ation being obtained b,v band 
level, and distances b,v the Rtadin.. 

Flumca.-The cngJ'a\ ing on pn.gc 2 shows the type < f 

. 
'l'TT E E N (; 1 NE I~ H 

11oollcn. llumc u .... t'<l. It is inlenclcd lo put up concrete 
flumes 111 the fuLmc, a ... past e·xpetic·~ce has s hO\\n that 
the col> t of mnintainin~ a '' oo1lcn ~> tt ucture for ten , cars 
11 c.nlcl ha~ c b< en snfli <· ie•nt to hn1·c lmilt a perm~ncnt 
s tn:ctut c 111 concH·Lc in the fihL instance. 

• 

( J,, till;, . 
• l l'oul. ,. F l· "' . 

\ o . Sitr . B. ~I . 
l·luor \Ji uuk~ Jlj lift. 11) 1tin. 1•1 ·Jl . 1'•0 • _ ,,10 . 
~{tlu I' ank~ • ., I· .. . "J.'!. 1 ~fl. 

" 1 <!tu. • • - .,l U. t>tiO 
T ''t' l:tft. :Jiu. X m. UJl~IIC'- , •d ... . ' ,, :,J 

Floor hca 111 ~ :$ :.!Oft. tii n. 6,. l'-0 • • • " 111. 
Floc r I catu~ l ~lift. 

" 
fii u. .. ()in. ,, 

Strinj;.'cN 7 1 ift. liin. ' 'n. ... .. r . . .. " ... I ;, I 

< 'up~ • • 1 ~ifl. • • J ~Ill. , . 1 :tin. ~ti I 
StauLi g I ~ft. 1-i n. 1 I in. MW 
Brocc~ " .. 

~ . . ift. 
" 

lin. I in. l!l 
'fio hen m~ . ' ... ,., .. :tOft. :.!in. l in. 107 
l'o•lj.Juuk . ' . , 

l 1 ift. 1 ~in. :J I • :'0 . .. " •• ., t n . - • • 

/ Blc•ck ... ~ 1 :tin. 
" 

liin. .. I in. I{ 

~lock~ •) l.iin. J l,:n. 6' l! ... - ' ' •• m. 

.,. 11 •J ol 

:"\ (), s· , I Zl.' . Lb•. 
J>ri rt ltnl L' ... .. ~ .. . 1 l 

. ' ., ... ... 1>- . . 1!1 
' . . ' ... . .. !i ... !I 
, . ' . ... .. i l.iin. hy ,:,,in. l 
. ' .. • • • iOO 10 cl. 'pike• il 

--11 

'I' he c" tiumted cost o r t.hi-. flume 11 as obtained thu» :-

:~.illft. lL~I. at ~:t - :O col q. .. . . 
l>ul~. 

.. . . .. ;g.t;; 
ii lb. iron nt !i ccnh .. .. .. '3 -. . . ' 
La hour at 1,'; duk por 1QI,Oft. .. .. .. .. 
10 pile' nt .., tlol ~. ... ... .. . ... ... 

•. , 0 • ).£. 

'-0-00 

I'l l' rttlllllll!; fc ot , , ... 

'l'be llumc \1 tu; coubltuclcd of Oregon pine. 

ITALIAN INDUSTRIES. 
{ll!t filii' Sptt·ial Rrp,·rtrntatia.) 

No. I X.* n;~1'1L~; I~IJC:-.'l'Rn:S.- PAilT 11. :- I'OT'l'O:--. 
Tu~; spinning and wca\ing of the pa oduce of the cotton 

plnnt in Italy ma~ be- cnllcd nn indn!>try of yesterdo.y. 
Fifty years ngo it was, comparatively Rpcnking, non­
existent, and only as lately as 1H80 !tal~ was one of 

• 

I 

or Lil'lh, 1\ \\ iclc·r !'pl!CI'C of action, and conseiJUC·ntly tool< 
the oppo~ tunitics oll'crcd thc111 of cxerci!'ing thnt uc:tir·n 
O\ er a 11 atlca· :~c nc, but c1 en tlw .... c preat m01.archs we 1'1' 

not cnd0\1 ed \1 ilh Ill< c <"nerp,\, }·alrio tir:w. und de~i1 c 
for nc11 outlcts to the donnnnL energies of their countt ies 
lhnn 11 ere Ruch men u.., C'nntoni antl Crer-1 i, two of tht· 
p1mcipnl p•onctrs of the 11011 potent cotton indush y of 
ll.1 h. . 

• 
Boa n 111 lH:Ja, and educated oai ninalh fot· the lmr 

Cristoforo Jle•11 i ~no Crc!-.pi '' as nlrcad\ a ;uau of tlti1 L\: 
t 110 .Year ... old 11 ht n he took the t ide 'at the turn ,, hi eh 
"led on to forlum•." l:itudy and tra,clling in Lanca~hitt• 
had tnught hint lh:\L the s~ stems in 'ogue in the few und 
httcl~ -C!-Itnhli-..hed little cotton 1nills of his natiYe touutn 
were nn!iqunl<·d. Rlow, and unproducth e. l:io, \1 ith tJ{c 
dcrit'i\ c IHiltcl'ial capital of .{;~00, couplcrl with the int•x· 
hnuHLible mornl capital of his iron tenacity of purpo~;c, he 
set to work on n. tiny cotton mill of his own, and ".lOon 
nflea· "on one of his grcateRt (·Oillll1erciul \ ictorie~<, ~~ 
1 icto•·y \1 hic·h, like all great discoYeries, seellls simple nncl 
ea~ily M·hie1 cd to those "ho c·onstitute themselveH 
"prophets of the past." This 1 ictory of Cre"ri liltS 
nothing more than in his being the first to put Italian 
eotton spinncrH into dirc<·L c·ommunication \lith Eg, pt, 
India, and Amcli<·n. for the importation of their i·n" 
nmtetanl. 

A few·' curs pnR~<ed, and he bad put away enough mone.) 
Lobe able to rent the cotton mill of \"aprio, into which 
he introduced the nt:11 ideas '' hich he had Jcnrnt in 
England. Again f\ few ,\ears. and he had bought the 
spinning factory nt \'igCI'ano ancl built the \1 e~1 iJtg 
c!.tnbli ~ lllncnt at (:bcmme. These conce1ns he sold, i11" 
llouri~bing r-ta tc, in 1"-'i7, to his bmlhert', and set his bawl 
to the coloH~nl cnlequ i"c with \1 hich his name as l'Oll· 
nccted, the "!)Lubilin1cnlo c borgnta Crel'pi "- C'rc sr i'.., 
mills and mod(') to'' n. 

As a proof of hiH success, it is enough to ~'<lW thnt 11L 
the Pnris Exhibition he ''as awarded not 'onl.v tbr 
"Gmnd l>tix" for the articles '' hich he e\hibited, 
buL also three mednl~ for his practical humnni· 
taria\n cfl'orts to n1neliomtc the c0ndition of hiK 
worlmwaa. Praise 11'111'1 unanimous from the coum.cr· 
cinl and froau the philanthropic point of 1 iew. Such 
is a 11hort s tor,Y of one Lo \I hom Ita lian cotton spinner11 
mn.y well t\Wtucllhe title of nrtlc1· P"lriu·, one "ho~c linu 
110\1 cmplO,\ 11 n.bouL three thousand workmen, and 11 hose 
bor[Jfl In model town-is possessed of church, sch~oh;, 
ambulance hall, wn~hing hou~c~. bakery, kitchens, wotk· 
men'~; cotlngel', a lhel\trc, and a band. 

I IHt\ c drn,\1 n the nho' c 1-l<ctch of the life of cnc of the 
pioneers or this great industa·y merely to illu8trate tbe ln·cs 

f'i;;. I - SPINNING MILL AT CONEQLIANO 

)Ianchcster':- be8t CU!;tomcrs for ynans. The cotton 
ndustry here i ~ an upst a1·t when compared "ith that of 
he silk, but the upstatt is endowed "iLh n. bodily \'igour 
tnd an energy of purpo~e '' hich have enn.bled it now to 
ake Lbe Hcconrl post in the list of the financial enter· 
>• ises of LhiR country, and to begin to menace the 
;upreuanoy-I may call it almost monopoly- of which 
~ntdand has been for 110 long so jPstly proud. 

Were it not, in fact, fot· climo.tic reasons, this supremacy 
would be e1cn more endangered than it is. The dry nu· 
of Ita ly renders the spi nning of the Yery highest counts 
• practical impossibility, and C\'Cn in those of from HO to 
100 Engli~h-the bi~rhe1-t turned out here-expensive 
machinery hn~ to be used to produce, artificially, the moist 
J.tmo~>phcrc "ith which Lnncn!:lhire is endo11 ed by :\aturc. 
For this reason it is noL lilccly lhut Italy will e1 er 
"OUJpetc with Englnnd in cotton goods of !he line,.,~ 
IJUnlilics, though in the cnse of the great tUO.Jority of 
1\t ticles in which 1\ courser llutnd is emplo.) ed, s he i!-1 
beginning to be I\ serious ri,•ul, and the competition ''ill 
be e\cr keener. lt is true to say thnt English spinnet·s 
aud \IClllerH, \\ho have the UJeun-. of knO\\ing the slate 
of the cotton industry here, and the miraculous progres~ 
ma.de by it only in the lnsL few searc;, 1uay well ha\ c 
grounds fot· apprehension. 

I ndustties, like couut1 i1 s, ha\ c thcit· epoch-making 
monnrchs, nnd 111en of the t,\ pc of Barou C'antoni, or of 
~ignor Cristofca o Cre~<pi, lllll,, well be suid to ha vc the 
right to Lent· the title of •. The c:reat •. a fter their l'CSJlCe· 
ti' e llt\lliCs, 11 ht'n Lhe,\ nre spoken of by future genera.· 
tions of cotton ~pinnerR '' ho reap whnt Lhey have H0\1 n. 
Czar Pe ter nnJ King Ft·edcriek possessed. b,\' the chance 

• No. \'Ill. appeared Juoo 20th. 

of mnny others like him, and to deduce, a.s a consequent·!' 
of the en er~.' of men lil<c thi!1, the phenomenal den elopment 
\lhich ha~ tul<en place in the cotton indu~;Lt·y in lta l,y in 
c;o short a time. The statistics of the actual production 
of t he counti,Y m c extremely hard to arri1 c at. Tbt. 
desire to escape, aH far nH possible, from a !'hot t-~:-igbtcd 
nod dnngerouf'l,y burdensome Rysteru of taxation, profcs· 
1\ional jc1dousy t\nd ever-increasing aspirations grnduall,v 
to rival Llw col os~; us of L nncaHhire in the cotton trade of 
the wotld , adl these fnctors combine to create~~ state o£ 
diJlidence or ou tside i111 esLigaLion , and to oblige th e 
m nnufaclurcr in this branch of trn.de courteou~lv to • 
deny a ll informntion, or wilfully to understa te t he data 
which he give!'. Fo1· rcnsons, howc,·cr, \\bicb I tun not 
at libetl,\ to publiHh, I bclic1 e that 1 am right in calcu ­
lating that at the present moment there are in Italy 
ncnl'ls l !jO,OOO loo111s-hn.nd lootus noL included . On 
this bnsis, and ret·kcning on a dnil,\ production of 2-i 111. 

to :!0 lll. pt•r loo111, there \1 Oltld be a .' cnrly output of 01 c1· 

1,0011,000,1100 111. There arc probttbly nbout :),000,0110 
cotton -.pindles gl\ iug work to about :100.000 men, und 
rendering neccs"lll',\' nn importation of the ra.\1 material 
to llw utcnt of ul <1tt 700.( GO l.mJc,, of "hich tlbout 
:iiiO.I'IO are \lllt' l ican, 100.0(10 East Indian, !JO.Illlll 
Lg~ ptinu. 111111 tlH' ll''l frotn othc1 qum let" of the globe . 

To ;lll Engli .... hman \\ hu rends the"c .... t llt.,tics the 
fi gnrc .... l ilt\~ sccau as p~glllics in colllpmison \\ilh the 
giant of Lnm·n~hirc, hut the p~gtll,\ is gro,,ing \li t h :~ 
preeol'ious l'll!lidil.Y little !'hot t of miraculouH, the ex pot L'i 
t\.l'o i ncrct\sing, the i 1nports arc diminishing, and. gh en 
the compn.mLi 1 e cheapness of Italian water p0\1 et· ns 
11gnins t Engli!oih ~> Lenm power, and of Halinn labour ns 
o.gainst .I.::nglisb labour , the cotton industry of this 



\ 

eonnlry will. I repeat, hnvc to be reckoned with in the 
'en ne ~r future as a. seriou rival to England. 

' l;hcru ts, howe,·er, 0.11 \et, a " blot on the board." The 
1 t li 11 cnt.ton inJu-.tn f, not in the fM·oured position of 
it much oJ.l.•r si.,ter tbo silk 1ndnstry, t.c., dependent 
o ' hume production for the manufacture of all the 
111 \chincry n.n<l othct· implements necessary to its exist­
ence. lt. h t, no grc~!. lir111 t1 who make speciulitics of 
the e ~rtick,, firms such as exist in England, German~, 
Austri \, l'>\\ itzorh\nrl, Fmnce, and America.. The preRent 
111 \chin ·r~ fur lt:di ~n cotton mills is almost cnt1rel:; of 
foreign origin, 00 per cent. bnmg imported from England 
-~[cs r,. Ph~tt, J>obr,on and Barlow, and lloward 
und Bnllough bein~ the chief suppliert;-and the rest 
comin" from M ulhou"c o.nd \\'interthur. But in this .... 
111ilwr 111du tn nJ,.,o, Itnly .b bl'~inning to lift up it:; head; 
1\ 1ir111 htts ~tl;·e ~dy st.uteti at :\fonz .~ with thi>~ obJect in 
, iP\\, and it i'l p~·obu.ble tlmt before long this country 
\\ill llllke her own cotton looms as she now makes her 
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the rn.ilwo.y tracks and sidin_n!> _det<·nn_ine_ d within certain 'ided by motor gcnero.tob. The traD!HIIili~ion of power 
" L b ildi Tl tot I to the '.1rious works js wade b) O\'erhead lme"· 

limits the position or the prmCJpa ~ . ng~. , , ~? a The entrioeerin, sho)>s consit;t of two bn.y~;, :l!'iOft. long 
ground co,•ered in square feet by bUlldmgs 1s 26.3,·>~1i, tmd t>' n 1 b 
the total floor space in 11quat·c feet is 1337,85~. Th~ work!! IJ\ 70ft. wide b_y 55ft. high. There is also a.not 1cr I!.) • u 
con<~i,.t of fifteen substantial steel and lmck butldlllg,.,, recent addition, \\ hich runs the \\bole length or :J50fL. by 

I d h t · b d'l a<HL. The shops have been designed on th~ mo"t up:V> 
which have been so p anne t. a.t ex ~nslons ?an ~rea l y d"te l'lnes, and careful a~tention hn.!! been paid to hghtlllg, 
addecl as required, and that w1thout mtede_l'lng w1th pro· .. 1 duction, both operations being carried on. sunultan~ou!!ly. heating, aud ventilation. All three. b~.Y!-t arc "..ervc_c 
The London and North -Western anJ Midland Rl\llways by a atandard gauge railway track, mst~e of ~dllC~l IS 
ha\ e sidings running into the worl<s, so that hen:vy raw another set of rails, :Ut. gauge, for deahng \\ 1_lh hght 
material entering the grounds can be brought dn·ect_ to traffic. The foundry bu1ldmg contains the sm1Lh\ ~nd 
the sliores receiving section, ironfoundry, and mo.chme the pattern shop. The building i'> ~OOft. long, l~ft. \\~de, 
shop. The Great Central Htiilway also is but a short and the height from the floor to the cro.ne r_rul 1'1. 2.>~t. 
distance from the works ; the company has, therefore, The carbon worl<s is so.id to be the only one of 1ts ktnd u1 

three great traffic systems convenien_tly a.t its d~Aposal. Great Britain. Here the manufncture of carbon rods, 
Tbii firm's chief manufactures compnse alternatmg nnd batter)· plates, 1.\:c., is carded on. ~[uch more of intere~>L 
continuous current stationary motorR t\nd generators, wo.s seen in these work~. but spo.ce will not pemut us to 
tramway o.nd railway motors, arc lamps, open and enter into further details now. 
enclosed, and the D.T.II. Edison incandescent lamp and Those who 'isited the B:nuingbam l'>mo.ll Arms 

· t b · Factory at Sparkbrook could not _have . helped bein~ 
own lllrbinc \\heels. Curtls steam u rmcs. . . strucl< with the excellent manner m whiCh tbe 6uu'r~ 

In the stn.tistici given t\bove, it 1~1n.y_ bo notice~ that T_hose w~~ ~ravelled dit·~ct to llll'IIDngham h_ad the b t r01 t.' . the cpumtilJ of cotton uo;cd lieems htgh 1~ con~ptmson. to cho1ce o~ ~ 1S1t10g two or. SIX firm !I. In t~e mornmg the products were being made. I_t it~ JU!it a ? u 

tl1e numb.:r o( SJlinrlle-.; but.lto.l.' spms w1th East Indian works ns1ted ''ere.llelhs and ~_for.com, Summer·l~ne tlve yet\r, ago since the busmess was fm,t c~ota 
1 f tl H h C t bhshed. In 1H01 the company was formed to mauu· 

cotton many count" 'dHch, m LancJ\!Ihire, arc made. with I electric supp y sta~•o';'l o te 1rmmg a~ orpor~ to~ factut·c militarv rifles. Ilowe,•er, progreHS wo.s rapid!,, 
\\t•ctc. Be-.ides which, (or the clinu\.tic reasons mentioned and the works of J·.lklUgton and Co., or ~ewhal}-sttcet • • . . ' tl 

"' M J't An I t d C d mo.de, and the manufacture of carb1nes, sportmg n c•, 
'befoH·, they do not Rpin very tine ~·at·ns,SO to 1~ Engli~h th.e work~ of the e~ro~ I a~ la _gama e ~m age ani 'In fact, rifles of e'er"' de~cri))tion, was subsequently undct 
hcilw the lnJ;:hcst Nunt. :'>lost of the cotton mills are 10 \\ agon <.:ompuny, Ltunted, Saltley . and the \\Orks or t lC .1 k 
Lon~bard, 1u11l Pictl111ont-thcre o.ro also some important Wolsele~ Tool and Motor Company, Addedey Park. The taken. Later on the manufacture of bicycleA was t.a. en up, 

• h d' 'd d · •- tb Th 6 st nroup butfor"ome ' 'ears thefirm hassimpl_vconfineditsaltentt(lll ones near ( icnoa nnd \'enicc, and three ot· four in t e party was 1v1 e 1nuu ree groups. c r n • .1 d f th 1 1 nci••hl>Jurhood of ~''llle,. The riche11t firms are, per· which \itiiled Belli11 an] Morcom't~ \\OrkR, were shown to mo.kang the component parts inr.tea 0 c \\ 10 ..: 

• 

O\'er the completely re· 111acbin<>. The capacit) of the work~; at the preset~t. 
organised buildings at Juoment ii ~atd to be :WOO nllcs per week. and that , 1f 
Ledsam . street. The necesso.n tlH- output <.ould be tn(•teasE;d w 2500. '1lw 
manufacture of auxiliary workb co,'er ;!;! acres. 'fhe nctuul floor space i~> 520,1 OU 
machinery and small en· square feet, anfl the1c arc !iOOO tnachines employed of nll 
gines for shlp and house desc1 iplionl'. Th • nu111uer of handl:l emplo;> ed under 
lightin~ is carried out ordinan conclit1ons H :)(on. thot.ph \\hen there IS an extm 
here. The larger engines stre ... s of work thi, llUIIlbcr b incrcabell to lOOO. Tbc 
fot· use in factories and work!; are most!~ dri\·en by elect ne power, the generating 
electricity stations, which ph~nt consi,tin:.; or th ree uml , each 150 ktlowatt!-t 
form the gre:~.ter part or cu.pacit). 
the firm's output, are con· At 5.a0 the Lord )la.yor of Binuingham held IL reccp· 
~;tructed o.t the main tion at the Council House. Then in the e\'cning the 
works in I cknield-sq uare. party JO 1nte) cd by !>peclal tralll to l\1 nnche!>ter. H et c 

The manuftlcliory of they OlJLde the )f id land, the l}uecn's, and other hoteltl then· 
Elkington and Co., Ltd., headquarters until Bunday. The 'isit to the greatcKt 
i 1 situated in N ewha.ll- manuft\cturing centre nncl to the leading seaport or tlw 
street, Birmingham. The North was favoured by bcnuttrul weather, nnd hot h 
show-room is a pproached Manchester and Li\'erpool \\ere Reen under most fa.,·onr· 
by a handsome staircase able conditions by these 'isitor11 from other landt-i. . 
lined on either Hide by I n ench cit\ the municipalitiC!! and other bod1e!-t JOIIIl'll 
life-sized bronze statue11. with the Con;miltee of the loco.l Rection of the Elcctric, I 
The ~;how-room iN well- Engincers in pro' iding entertainment for the guests, a11tl 
proportioned and taste· the success of the two dO.)!>' proceeding11 was 1:0 doul · ~ 
fully decorated. In nu· large!,, due to this circumstance. Belo\~ we ~' c .sow• 
mcrousca!!csaredispla.ycd account or the Yisits to work.; aml socwl fcst1ntJCs m 
over,y conceivable article connection with this tour in South L~wcasbirc. 

F•l:· 2 INTERIOR OF FURTER AND CO.'S COTTON MILL 

uaade by n sil\'ersmitb, Friday, Junr 29llt-Th~ Slllart-strccf rslal1on of lh,. 
from a huge centrepiece Mandtrlller Corporation J::trdri1·ity Dtparlmcni.-Aiter 
to 1~ sih er thimble. The a reception b.' the eh ic authorities. in the ~own Hall, 
linu ha1:1 found it ncceK· Manchester the visitors were taken m the prna.te tralll· 
Kt~ry to enlarge lmd re· cars of the' municipalit.'· to the largeHL station of the 
1~rraogc its factory in Manchester Electricity Con111uttce. 'l'hc l'>tuart-stn<'t. 
order wore readily to station has a plant capacity or J 6,500 l<ilo'' o.tt!;, and is 

h 'Jl , C.lnloni 1\1111 Co., Muggianl ltlld Co., the "Yo.l!>C· 
Jinna." Olt.olini, I•'urter, urd Signor C. B. Ct·e~;pi and Co., 
mcntionc,l~thove. 'l'he hlmrc. of these companies, \\hich 
urc conrluctcd on the limited liabilit) system, ttre all 
mm·h ubo' c par, nnd o.re reckoned a 'I a sound in' et~tment 
to bring 111 the prc<~ent purchat~el' 4 l per cent. to 5 per 
cent. Tht• principal markets for the export trade are 
Turkey, Houmaniu, 13ulgllria, Egypt, South America, and 
of late Indio.. :\ ew outlel'i for the ever-increasing pro· 
duction are bemg ncti' cly !!ought for and will soon be 
founrl, o.nrl, ueforc I\ fe\\ years hM e paHtiOd, the cotton 
intluc:tt'}' or Ito.ly "ill undou btcdiJ make itself felt as a 
worthy antagonist to Lancashire. Fig. 1 accompanying 
thiR article repre'!ents the exterior of the spinning works 
IlL Coneglinno; Fig. 2 :;bows the interior or one of Signor 
Furter an•l Co.'1:1 null. 

. . . cope with. the e\'et··gl'O\\ · claimed to be the large::;t municipnl genero.ting station in 
mg t·equu·ew~nts ~r 1ts cm;tomers, a.n~ owmg lio the struc· the r nited 1\ingdom. Lightin~. tra111way, and power 
tural alterat1ons m progrel!s the v1s1torK were uru~blc to users arc a.ll supplied from this station. The feature 
make a complete tour. which seemed to specially Rtrike the visitorH wr\S that 

The work~-. of the Wolsele.) Tool anti Motor Corupany, i although a modem and up-to-dale t>tation, only reciprv 
wruch \\as ,·isited by one Kection, are situated at Adderley eating engines were to be found in it. 
Park. The shops occupy about 1 1 acres, and comprise The !!team generating plant consist!! of two !-tCtb or 
departments which cover every stage in the manufnctuxe Babcock nnd Wilcox water-tube boilers, provided \\ ith 
of motor vehicles, both for pleatlut·e cars as well as for chain-grate ~;liokers, and \\ith coal und ash comesiug 
those intended for industrial purposes. machinery. The older ~;et coo~<i'il!!of twenly· four7:i0 horse 

ln u.ddition lio the motot· car industry, a full range of powet· boilers, ranged in two IICI'ies of t\\ elve, \\hi le the 
mo.cbine tools, shop gauges, gas furno.ces. &c., are manu· more recently erected boilerl! arc of l !'iOO hor!-te·pO\\ er, 
r,~ctured. In the main building, offices occupy the whole and number twche. One Krellu.nd one Ado,., automatic 
of the first floor in a long range of buildings whlch form COq recorder>~ are in use, and nn average of 10 per cent. 
the street frontage. The stores for rough and finished eo; in the nxit gnseR ill Ktatetl to be obtained. 
material are below the offices. The other departments 'l'he engine plant consists of six ~500 horbe·power 
compriRe a pattern shop, foundry, machine shop, erecting Yatc~; and Tbom cro s-compound Yertical engines, and 
~hop, and testing shop. On the opposite ~ide of the road two 6000 horse-power cr_oss-compound vertical engine~-., 
111 H1tuatcd_ the east workt~. These are ch1etl:>: devoted to built by the \\'allsend Hhpwl\.y Company. These latter 
hetn y ,·ehtcle manufacture, and molior omrubuses were are the largellt reciprocatin~ engines erected in 0.11 

THE INSTITUTION OF ELECTRICAL seen at l~ll >~tages of construction. The carriage body· electric1ty station. One engine was already running, and 
ENGINEERS. building 11hops o.rc on higher ground at the rear of the the other was Hto.rted up for the visitors, in order that they 

b our la<~t if!KIIC we g1~H' soruc account of the doing!! m~in. buildin~ .. A~tachcd lio this ar~ the ~ou.chswith's might witne!!K the starting wo.c~inery in use, and met~o,l 
in J..onr.lon of the p:uts of foreign electrical engineers pamtmg and fims~mg shops. A spec1al testmg tro.ck for of s)·nchronising. Tbe,e engmes run at se' ents·tn c 
\\ ho arc , 1,.1ting thi'l country at the invitation of the the purpose of tnals and adJustment of earl! has been revolution>~ with a atco.m pressure of 165 lb., o.nd ttrc 
ln.;t1tulJOn o f Electtical Engineers. We now continue laid down round the eal!t work~;, and at one point there is sta.tccl to be more economical in steam comannption pet· 
the description or their tour through England and Scot· a s hort stiff gmdieot of 1 in 5. kilowatt gencmted thnn the small et· Y ates o.nd 'l'hvua 
lnnd. After the morning 'i11its the members were entertained engincR. The 'isitol'll. "bile much interested m th ·!ic 

On Thur"~dny morning, the 2t:Jth ult., at B-15 a.m., the at luncheon at the Ora.nd Hotel. At three o'clock engines, expressed the opinion that turbines would 1t "c 
party left Euston by Rpecio.l train fot· 13irmingham, where carriages were in attendance to convey the visiliors to been 1110re wisely installed in this stn.tion-1\nd it '"· ru 
an extcn ive progTanune had been arranged for them. the l:ni\'ersity and to more works. Those who did not fad, generallJ under,tood that, when the next increase 111 

.\n nltcrD:lti\'e excursion was planned, which enabled a visit the new l:niversity buildings had the choice of engine power i!i required, a turbine Rei. will he inst.ull((l. 
lar"C party to 'isit btratford-on-Avon, and to reach inspecting the General Electric Company's worl<s o.t Thl:l generators in this Rto.tion are all by Lhc Electrictd 
Hir~uin.,hntu in time to attend the Lord Mnyor'sreception Witton, or the Bimtingham Small Arms Factory at Company (agents for the A.E.<.l.), and gencrtlte three· 
nt the" Council House. Arrangement11 had also been Sparkbrook. The General Electric Company, towards pho.'le current-with o. periodic it,\ of !'iO, at 6.i00 'olt!;. 
made \\hereby tho'e members who wished to break their l the end of 1900, found that the works which it bad A t~ubwa.y, Rtated to be nearly one mile in lengtl •• 
JOurney nt Hughy could do so. The object of this was eRtablished were inadequate for dealing with the carries the cablel:l towo.rds the city sub-t~tationK, when! tL 
to ullow a , is it to be made either to the works of increalic in the demand for its 'arious classes of is tran11formed to direct current o.t 400 \ oltt~. 
Will1\ns nnd Hobino;on or to the new works of the manufacture. It \\O.S therefore decided to centralise the The cooling towers are of the Bemo.rd and \Ybcclcr 
Briti-..h ThoiiJSOn·Ilouslion Company. Those who stopped I work~> m one large centre. The Pite chosen was L\t type, with fan draught, o.nd canal water is uRed for cool· 
here continued their JOUrney on to Hil'lningho.m, in time \\'itton, a district within three 111iles or nirminghn.111. it ing purpose~;. The 'j\lffimcr lot\d of the Htuart-,.,trcrt. 
for the afternoon 'i-.its in that cit-'. occupies about 106 ncre11, through which the Thame 11to.tion IS 7000 kilowattH, \\ hilc the maximum winter load 

Our rC11dcr~ arc fa111ihar \\ ith the works of :\fe,..srH. \' a.lley Canal runs. Hapid progress was made with the i~; 10,()()() kilO\\ atts, und this is ro.pidly inct·easing. F urthct· 
Willans n.nd Hohinaon. o.nd with the enclosed type engine erection of the buildings, and the engineering worl<R, additions to the powc•· plant IlL this sLt\tion will therefore 
wade by thiH !inn, and they will relllemher that recently together with the foundry, were set in operation in April , soon be re!Jllircd. The working COHtH arc \llld<'r ·7;id. 
the mnnufucturc of steam turbines has been taken up 1002. The carbon work11 follo\\ed ,\.ithin a s hort pet·iocl, per kilowatt hour. On leM ing Stuo.rt-strcet station I h• 
,\ith excellent n·~ult,. and the conduit factory on the l!!t January, 190a. visitors were taken b~ the spccinl cars back to the '1\.m 11 

The site OCl'IIPJCd hy the new works of the British There is l\. central station fot· supplying power to the Hall, where they \\ere entertained a.t luncheon h-' tl.~· 
Thomson-llouston Company is close to the London and whole works. The system adopted is direct current on Mayor and local Institution of Electrical Engm••et ~· 
;\orth· \\ c.-.tern st.~tion. It comprises some 25~ acres, of the three-wire system. The station is nm, tlO far llS Committee. The luncheon wo.s served in the lnrge hull 
\\ltich nhout 111 nre at pref;cnt covered by roads aHd distribution is concerned, on lines identical with modern of the Municipal Buildings, and was presided O\er b~· thv 
huildiuHH, Lhu!! lenving ample room for extens~on .. The ce~tro.l stations !or which the compa:ny supplies 110. many Lord Mayor of Mnnc~c.st<'r, )h·. G. n. Thewli .... . 
new \\orks wcte c<Jmmtoccd in 1900. The sJtuatlon of uOJtg. Alternatmg .current for testmg purposes 1s pro The afternoon or I ncla~ wn de' otcd to 1\ '1 ... 1t to the 
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works of the Bl'itish Wcstinghousc Company at Trafford 
l'ark. This works is the largest devoted to the manufac· 
turc of electric plant in this country, and employs about 
4000 workpeople. The manufactures carded on cover 
electrical tuachines and apparatus of e,·ery description, 
gas engines, and steam turbines-the latter under a licence 
from the Parsons Company. The chief building in the 
works is the large machine and erecting shop, nearly 
lOOOft. long by 430ft. wide, and divided into fhe aisles. 
An idea of the immense area covered by the works is 
gained from the fact that nearly 20 miles of standard 
gauge railway are laid within it. The main machine and 
erecting shop building has three galleries, each running 
the entire length of the building, and in these the lighter 
branches of the electrical engineering industry are carried 
on largely with women and girl labour. The other two 
aisles are open to the roof of the building, and each is 
spanned b,v a 50-ton electric travelling crane. 

Among the more noteworthy machine tools in the 
motor-erecting shop are a three-spindle ' 'ertieal drilling 
machine, three double·headed two-spindle horizontal 
boring. t~achines, and one light spindle drilling machine 
for dnlling motor cases. In the other e1·ecting shop, 
devoted to larger work, a. lathe wHh a length of 45ft. 
between ceutres, taking work up to lOtft. m diameter, a 
v~rtical boring mill. with a . revoh·in~ table 18tft. in 
d1ameter, and a plamng machme capable of taking work 
14ft. square o.re worthy of mention. 

The large planing machine is driven by a constant speed 
motor, geared to the machine bed by a special device, 
consisting of a countersha.ft, two loose pullevs. and a 
joc~ey pulle~, which is put into action by pneumatic 
cyhnders. Another fea ture of the machine shop is the 
portable tool bed, 64ft. long b~· 24ft. wide, to which large 
castings can be attached; portable milling, slotting, or 
drilling machines, carrying their own motors, are then 
brought up to the work. l\lost of these machines are of 
American manufacture. The power for drh·ing the 
works is obtained partly from the works' own generating 
sets, and partly from the Trafford Power Company. The 
works' generating sets consist of two 1000 horse-power 
\Ves tinghouse vertical engines, and two three-cylinder 
Westinghouse gas engines, each of 270 horse-power. The 
steam and gas-driven dynamos arc all ruo in parallel, 
l\Iond gas ft·om a. producer plant situated in the works 
being used for the gas engines. The works are almost 
entirely operated by three-phase 440 · \'Oit 25-cycle 
motors. 

The steel and iron foundries are upon a similar scale 
of magnitude to the machine shop, and the former is 
equipped with two .\Vellman-Sea.ver rolling furnaces of 
the most recent destgn. 

The Westinghouse·Parsons steam tut·bines, a special 
type of rotary converter working in conjunction with an 
alternating current booster. a special form of compounded 
turbo-alternator with constant field, and a full-sized rail· 
way car fitted with single-phase motors, were the exhibits 
to which attention was specially drawn on Friday's visit 
to the works. 

Short runs with the single-phase experimental car 
were made upon the track laid down near the works, the 
line voltage being 8000, and the maximum speed attained 
being 40 miles per hour. Afternoon tea and light refresh· 
ments were provided for the ,·isitors by the Westinghouse 
Company, and on the return journey from the Westing· 
house Works a stop was made at the Tra.fford Park 
Wharf of the Manchester Ship Canal, and a. trip down the 
canal was taken by a large proportion of the visitm·s. 

A very large installation of elect1·ic lighting and power 
machinery is found in connection with the various docks 
and warehouses in the dock estate, but limits of space 
will not permit this to be described at any length. The 
lighting of the extensive docks and warehouses is entirely 
carried out by electric arc and incandescent lamps, while 
the capstans and cranes on the quays and transit sheds 
roofs are likewise dependent upon electric power. The 
Ship Canal Company's own generating station, the 
Trafford Park Light and Power Company, and the Sa.lford 
Corporation Electricity Works pro"ide between them tbe 
current for the Ship Canal Works. 

On the e,·eniflg of Friday the foreign guests. nod a 
large number of the local members of the Institution or 
Electrical Engineers and of other scientific societies, were 
present at a conversazione held in the Whitworth Hall of 
Victoria Univers ity, Manchester. 

Saturday, Ju.m.c i30lh.-The visitors travelled to Liver· 
pool on Saturday morning by the Londc.n and North· 
Western Railway, and were received at L ime-street 
Station by the Lord Mayor and Lady Mayoress, and by a 
large number of City Councillors, officials, and local 
members of the Institution of Electrical .Engineers. The 
train conveying the visitors from Manchester anived 
half an hour late, . but this delay was not allowed to 
curtail the programme for the morning, which was ca.nied 
through with conuuenda.ble despatch under the manage· 
went of l\Ir. T. L. i\Iiller, the cha.irwa.n-elect of the 
Manchester Section of the Institution of Electrical 
Engineers. 

The first visit was to the Lestcr Drive tramway and 
power s tation of tbc Liverpool Corporation, the gues ts 
being taken to this station in the four decorated tramcars 
used by the Liverpool Tramways Committee on gala 
occasions. The Lestet· Dl'ivc ~tation contains both 
reciprocating and tm·bine engines, and the visitors were 
m.ost interested in the appearance and working of the 
latter. These machines are of the Westioghouse-Parsons 
type-two being 1600-killowatt generators and two of 
2000· kilowatt. 

The speed at which they run is l GOO, and at full load a 
steam consumption of 17 ·51 b. per kilowatt is guaranteed. 
The resident engineer states that this is slightly lower 
than the results obtained with the reciprocating sets (in 
the older portion of the Lester J>rh·e power station, and 
that further additions to the power plant at this station 
will most probably be of the turbine type. 

The other features of interest at this st;1.tion were the 
cooling tower plant for the turbine installation, and the 
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arrangement of all the auxilio.ry engine plant under the 
main building containing the turbines. The \'isitors 
seemed much impressed with the newer portion of this 
sta~ion,.a:nd expressed thems~lves as much pleased with 
then· v1s1t to 1.t. The next tte.m of the morning's pro· 
gramme was a JOurney by the Ll\'erpool Overhead Rail· 
way, from the Dingle Station at the south end to the 
Seaforth Station on tbe Lancashire and Yorkshire UaiJ. 
way at the north end of t·he docks, the visitors being 
conveyed from the Lister Drive Station to the Dinale on 
the special tramcars reserved for their use. 1\lany 

0

0f the 
principal streets of the city were passed throu,.h and a 

d 
. 0 ! 

goo opportumty was thus afforded for seeing St. 
George ·s Hall and other important I.IUildinas from o. 
point of vantage. 
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At·riving at the Dingle, Mr. Cottrell- genera.l n1MJo.acr 
-and other officials of the Overhead Uailwa.y Comp;ny 
took the party in charge, and the journey to Seaforth was 
made in a special train in remarkably quick time. The 
two features of this railway which impressed tbe visitors 
were the fine views of the dock and ri \'Cl' obtained during 
tho run, and the fact that this was the first o\·erhead 
elec~ric :aihvay in Euro~e, it having been opened for 
traffic thirteen years ago, m 1893. Although the electri· 
fication of the Lancashire and Yorkshire Railway Corn· 
pany's Southport line, has diminished the profit·earning 
character of the Overhead Railway, its interest to electric'l.l 
engineers remains undiminished, and these will hope 
that the extension projects now under discussion may 
help to restore its earlier financial prosperity. 

The trains on this line are controlled by automatic 
~lectric signals! and no. collisio~ has ever occurred upon 
1t, the only ser•ous accident bemg due to a fire-in the 
tunnel at the Dingle end of the line-some years ago. 

On arrh·al at Seaforth the visitors were tra.nsfened to 
a special Lancashire and Yorkshire train, and were run 
into the Exchange Station in Liverpool in ample time 
for the luncheon at 1 p.m. to which they were in\'ited 
by the Corporation Electric Power and Liahtina Com· 
mittee at the Exchange Station Hotel. 

0 

Th~ Lord 
Mayor, Sir Charles Petrie, and other leading members of 
the municipality were present at this function. 

In the a.ftemoon the visitors left Exchange Station at 
2.30 p.m. by special train for the Formby power station 
of the La.nca.shire and Yorkshire Railway Company, and 
were obv1ously much interested in this journey upon one 
of the ~rst suburban pa.sse~ger line to adopt electricity 
as motive power, and also 10 the Formby power station. 
which supplies the current. At Formby they were 
received by Mr. G. A. F. Aspina.ll, general manager and 
by other officials of the company. ' 

The issue of TaE ENGINEER for June 30th contains a 
full account of the newer carriages and electrical equip· 
ment of this line, and it is ' therefore not nec~::ssa.ry to 
repeat the information here. \'ery handsome souvenirs 
of this visit were given to all taking part in it. At 
8.45 p.m. the foreign engineers and other guests returned 
by . th.e same special train to Liverpool, where the 
maJonty attended an "At Home," given by the Lord 
Mayor and Lady Mayoress, in the Town Hall, before 
joining the special train which com·eyed them back to 
Manchester on Saturday evening. Special provision was 
made by ladies' committees in Ma.nc:hester and Liverpool 
for the entertainment of the forty foreign ladies accom· 
panying the pa.rt,y of engineers on tour, and a trip ft·om 
Manchester to Buxton by motor car on Friday afternoon, 
and a visit to one of the Atlantic liners lying in the river 
Mersey on Saturday, were much enjoyed. 

Sunday was by no means a. day of rest for the pa.rty. 
By 8.55 in the morning the members had started from 
the Exchange Station on their long journey to Glasgow. 
However, this somewhat tedious ride was relieved by 
a pleasant drive through the Lake Dist1·ict. On reaching 
Windermere coaches were in readiness to convey the 
visitors to Keswick. The route was through some of the 
prettiest scenery in the district. Leaving Windermere, the 
visitors went through Ambleside and Ryda.l to Grasmere. 
H ere a. halt was made for luncheon, after which the 
dri,·c was continued to Thirlmere, skirting the base of 
Heh·ellyn to Keswick. Two hours and a.·half were spent 
here, enabling those who so desired to spend some time on 
Derwentwater. The party left by the train for Glasgow, 
dining en route. 

PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 

TuE most important event in the progress of warships 
during the last six months was the launch from Ports· 
mouth Doekyard, on the l Oth of F ebruary, of H.M.S. 
Dreadnought. Her keel, according to the authori· 
ties, was laid, on the 2nd of October, 1905, and hence a 
rate of construction that, viewed superficially, has bad 
no parallel in wa.t·ship building, was attained. As an actual 
fact, howe,·er, work on the vessel had begun some five 
or sLx months before the keel-laying. She has since 
February lOth made rapid strides, although we learn that 
not much "overtime " has, or is now being worked upon 
her; nevertheless, work is being pushed on at the same 
pressure as when the ship was on the building slip. All 
the boilers arc now on board, and their monster funnels 
hM·c been erected, great celerity having been exerted in 
getting them into place. The heM·y main turbines ha\'e 
also been shipped. Of these there will be two high· 
pressure and two low·pressure, driving separate shafts. 
The steam pressure to be used in them will be higher 
than in any pre\'ious turbine-propelled vessel. The con­
struction of the propellina machinery-consisting of 
se\'eral turbine engines besides those just mentioned-is 
entrusted to Messrs. Yickers, ~ons and l\Iaxim, and it is 
anticipated that with her four propellers running at 300 
re,·olutions a minute the power dc,·clopcd will equal 
23,000 indicated horse, and the speed of ship realised 
21 knots. 

The new battleship to follow the Dreadnought, and to 
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be built at Portsmouth, wi:J now very shortly be com· 
ruenced, it not being intended, as was at first proposed, to 
wait for the extension of the slip on which she will be 
built. The new vessel will be similar to her prototype, 
but her construction will not be so r:1pid. lt was in· 
tended, according to the Navy Estimates, to build two 
Dreadnoughts this year, but it seems not improbable that 
one will be abandoned. 

A second launch from a Hoyal dockyard has taken 
place during the past s ix months, the armoured cruiser 
Minotaur having taken the water at Devonport Dock· 
yard. This vessel is the longest e\·er built in this yard, 
being 490ft. between perpendiculars, or 60ft. longer than 
the Hibernia, launched last June, and now in course of 
completion. The displacement of the l\Iinota.ur is 14,600 
tons, while that of the Hibernia is 16,300 tons ; the 
launching weight, however, was 6600 tons, which, with 
the launching gear, weighing 400 tons, gave a total of no 
less than 7000 tons. 

Of other ships in the " building " stage in the Royal 
dockyards there now remain but two, viz., the first-class 
cruiser Shannon, being built at Ohatham, which was to 
have been put a float very shorbly, but whose launch has 
been postponed, and on which work is consequently pro· 
gressing very slowly, and the armoured cruiser Defence 
at Pembroke, which continues to make satisfactory pro· 
gress, the framing of the ship being now practically 
completed and the plating of bhe top sides well in hand. 
Of internal work the compartments are in a \'ery forward 
state ; the boiler and engine seatings in all the rooms are 
complete, and the coal bunkers with the patent fuel cbam· 
bers over them-a new feature in this class of ship-well 
advanced. 

The vessels now " completing" are the Britannia and 
Dr.=ladnought battleships at Portsmouth, the H ibernia 
battleship-which had her basin trials in the middle of 
May-and the l\Iinota.w· armoul'ed cruiser at Devonport, 
the Warrior cruiser at Pembroke, and the Africa first· 
class battleship at Chatha.m. This last-mentioned vessel 
has lat.ely been on her trials, ba.dng completed her thirty 
hours' coal consumption trial at four-fifths power, and 
returned to Plymouth on June 2nd. The result was a 
mean consumption of 1 · 79lb. psr indicated horse-power 
per how·. The trial at 3600 horse-power had to be 
abandoned-unfinished-on account of the fog, but will 
b.l carried out after the manceuvres. The excellent results 
obtained so far have afforded much satisfaction to the 
officials in attendance at the trials ; and the machinery 
c.>ntractors, Messrs. John Brown a'nd Co., of Glasgow, 
are to be congratulated on the satisfactory manner in 
which they have been carried out, as the actual speed of 
ship attained with her engines was 18 · 95 knots, the 
designed speed being but 18t knots. 

In pri,'ate shipyards and engine wO'k~ in England we 
find that since the end of last year, of the vessels then in 
h).nd at the works of Sir W. Armstrong, Whitworth and 
Co., at Elswick, the tleet scout Attentive underwent her 
official trials very successfully, and has since been handed 
over to the Admiralty; that the first· class armoured 
cruiser Achilles is now ready for her tri11.ls ; and that the 
<:Jnstl'Uction of the Afridi, fir.>t·class ocean-going 813·knot 
t.orpedo boat destroyer, and o[ the first-class armoured 
<:ruiser Invincible has been commenced in the shipyard 
at Elswick. The first-class battleship Kashima, built by 
the firm for the Imperial Japanese Navy, underwent her 
olficia.l trials very satisfactorily, and is now on her way 
to Japan. 

At Ha.wthoroe, Leslie and Co.'s works at St . Peter's, 
Newcastle-on·Tyne, the opening up, prior to final accept· 
o.nce of, the machinery of the cruiser Duke of Edinburgh 
Ius been completed, and the vessel banded over to the 
Admiralty; she took part in the recent Na.,·a.l Manceuvres. 
The mooring tria.l of the Achilles, sister ship to the Duke 
of Edinburgh, also engined at the St. Pdter's Works, took 
place a fortnight ago, when the whole insta.lla.tion worked 
~.atisfactorily. Th~ machinery of the scout Attentive, 
als~ constructed at St. Peter's, after being opened out 
and examined, was taken over by the Admiralty on the 
7th of Februuy. The eng;ne3 of the battleship Aga.w­
e:nnon, sister ship t~ the L :>rd X elson, which are of 
16,750 indicated horse-power, are almos t finished in the 
erecting shop; the boilers, fifteen in number, of the latest 
impro,·ed Yarrow type, hM·e already been despatched to, 
t\n-1 are now fitted on board the ship, which was launched 
on the 23rd inst. The castings and forgings for the 
Ghurko., one of the 33-knot destroyers recently ordered 
by the Admiralty, being built at the Hebburn shipyard, 
are being pushed forward in the shops o.t St. Peter's, and 
the boilers-of the latest Ya.rrow type-have also made 
good progress. The turbines for both the Ghurka and 
Afridi, sister ships, are being made by the Parsons Marine 
Steam Turbine Company. 

At Pa.hner's Shipbuilding works at J arrow the only 
warship work on which the firm have been engaged 
during the past six months for the Admiralty is the first· 
class battleship Lord Kelsoo. This vessel is now well 
advanced, and it is intended to launch her about the end 
of August. Several of the boilers intended for her are 
ready for fitting on board, and her engines ace erected in 
the shops. The ship is now being armour-plated, so that 
when she taltes the wat:n· she will u:l in a very ad,·a.nced 
state. The new fore-end of the destroyer Syren­
mentioued in our last record - which has been 
built at the Jarrow shipyard, was successfully 
joined to the after part of the ,·essel at Haul· 
bowline, the whole contract being completed within 
four months. The first-class cruiser built at the Thames 
lronworks, the Black Prince, after the series of successful 
trials detailed in our record o{ J a.nuary 12th, returned to 
the Thames to be completed, where, in the Victoria 
Docks, after the bearings of the main and auxiliary 
machincr~· . cylinders , and boilers haJ all been opened out, 
examined, and found in pel'fectly good condition, they 
were closed up, the engines cleaned and painted, and on 
March 3rd she passed her examination for the Fleet 
Reserve, prior to her" acl!eptaoce," which means a final 
Lrial of her maebiner~· · For thi~ trial the ship left the 
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Albcrt D ocl• on the 6th of Marc h , and s teamed down the 
ri' er to the Nore; o n the 7th, the ~rial-of twenty-four 
houn.' dura.t1on-commenced, workmg the first twe~'·e 
hours up to 17,920 indicat ed horse-power, and r~nru~~ 
the las t twel'e hours at U ,OOO horse-power. Thts tnal 
be ing quite satit{{actory, the ship w~s delivere~ o~·er to the 
:\uthorities at Chatham to b e put m to comm1s~ton. One 
thin a worthy of remark in connection with the building and 
trial~ of the Hl t\Ck Pt·incc is the cons ist ent good weather 
that Ius prevailed, when bad uught have been expected, 
whic h would h ave been very detrimental both to progress 
and success. 

With the cotnple tion of the Blacl< Prince her builders. 
the Th1\tnes I ronworks and Shipbuilding Comp~ny, ha\'c 
now little w twship worl< in progress at their shipya.r~ at 
Blnckwnll. Wht\t i ~o~ a t present in hand thet·c a.re etght 
torpedo , edettc hol~t~o~ for the Houmania n ~overnment f~r 
~;en· ice o n Lhc I >nnube, whic h arc well m h a nd; then· 
fmmcs bcin~ in pos ition and t\ con~:;iderahle portion of 
the plating linil'hed. These boa t s a rc 100ft_. long, 13ft. 
hcam, o.ncl 6ft . 10 .\ in. d<'ep, and they ha. ve a ~hspla.cement 
of 15 tons . The machinery fot· them 1s nlso well 
ad,·anccd, m ore tha n h a lf the fo t·gings and castings being 
completed. Tbc compa ny has 1.\.lso . in ha nd f?r the 
British Admirol ty fom· 40ft s team pmn9:ces, whic~ are 
well in hand, the cngitws, pumps, &c., bemg prae tlCf!:llY 
t"omple tc; two or the four botlel'l:; for them are bemg 
tubed, while the remaining two are well forward. 

Ttle 1000-to n coal bagging }ighter, built at the ';l'hames 
Ironworks on the Ma.ckrow·Ca.meron system, whtcb was 
at the date of our last report waiting for her hoisting 
machinery, our renders will ha\'e noticed by our issue 
o f March 2nd has since been completed and tried at the 
company's works a.t Blackwall, an~ is_ ~ow undergo~g 
h er official tria ls at D evonport, which 1t IS expected will 
in every wa.y be satis factory. At the company's engineer· 
ioa works at Greenwich there are in hand eight sets of 
t\~n-screw torpedo boa.t machinery, tbe engines being of 
the compound type, running at 500 rev.olutions a. 
Utinute, s upplied with s team by wa ter-tube b01lers of the 
Thames Ironworks type, arranged (or burning petroleum 
res iduum. 

At Ya.now a.nd Co.'s works a t P oplar, since our las t 
r eport o f progress, the nineteen Yarrow water-tube boilers 
for the armoured cruiser \Vanior have been delivered, 
while the twenty-four s imilar boilers for the crui~er 
~hannon will shortly be completed, both vessels bemg 
built a t P embroke. The cons truction of the coastal 
des troyers Mayfly and Moth is well advanced, and their 
trials a re expected to be run very shortly. Of the two 
destroyet·s-Nos. 1199 e.nd 1208-building at the P o pla r 
yard fo r the Greek Government, each having o. length of 
220ft. and a. beam of 20ft. 6in., the former will shortly be 
launched, a.nd the other in a few mon ths' time. 

• At the Chiswick works of Sir J. I. Tbornycroft and 
Co. the progress of warship work s ince the end of D ecem· 
ber last is as follows. Of the fi ve coastal des troyers­
,·iz., the Gadfly, Gnat, Glowworm, Grasshopper, a.nd 

· Greenfly being built for the British GoYernment, each of 
which is 168 ft. long, 17ft. 6in. beam, and has a water 
<lrauoht of 5ft. llin., the Gadfly was launched on the 
2!th 
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of Ma.y, a nd the fou r others are ra.pidly approa~bing 
completion. The whole o f these vessels are to be fitted 
with turbine pt·ope lliog mac hinery, tha.t fo r the firs t 
completed - the G a.dtly- beiog now in band by the 
Parsons M arine Steam Turbine Company, the remaining 
sets being made at the. Woolston Works, Southampton, 
where the building of the 33-knot Britis h ocean-going 
des troyet· T a rtar is proceeding ~o.tisfactorily. The engine 
shops at Chiswick are busy with two sets o f internal 
combus tion s ubmarine engines for a. foreign Government, 
while the boiler s ho p has been fully engaged on an order 
for thirty Thornycroft-Schulz water-tube boilers for the 
Italian Admiralty, twelve of whic h h a.ve been delivered ; 
the rema inder, together with eight boilers for firs t-class 
torpedo boats, ten for coastal des troyers, and four for the 
Tartar, are making good progress. 

At Cammell, La.ird a.nd Co.'s works a.t Birkenhead, 
since last December, the sea-goin~ destroyer Cossack­
for the Britis h Governmeot--wnose keel was then 
reported ns laid, is now plated, an(l her turbine machinery 
o f 14,000 indicated horse-power is in a. forward s tate . A 
further orde r for a s imilar Yessel, but o f 36 -knot s peed, 

·tHted wi~h turbine machinery, has lately been received 
from the Admiralty. 

• 
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in the l.tokehold for supplying steam t~ the _auxilia ries and 
electric light im.tallalion when tho mam botlers are at ~~l>t. 
The dredger ha~ been b~ilt ~o tho requirements of th~ Bntt!.h 
:\dmiralt,· under the dtrectaon o f Colonel Rabao , Darcctor of 
\vorks, Admiralty, assisted by Lieut . John F. James an~ 
Engineer-Commander \V . n. Cbope, who have acted as ~eSJ· 
dent Admiralty o,ct·::.eers over the bull, engines and hollers 
re~pecti vel y. 

( ll't 

LETTERS TO THE EDITOR. 
do uot !.old 0111-< /,•f~ ,·upOiltiMe f or (/,,. upi1110ns nf u111 

COI'I'tii{XJ/Jd~!U ) 

M.\RJNY. Y. NUDIEEfUNG. 

Sue,- Wha t m~y bo a•ognrdo.d M tllo triumph of marine ong!· 
neeriog is tho ~uccc~sful hLunchtng IJf lho new Ounnrde~, the ~u:!t · 
taoia. 'l'bc mngoiturlo of tho work al ready accomphshe~ • ~ no 
object leswn or surpu•ing int.erel>t, becau~e the new 1•essel •s Oft. 
Jon~er than tbo (:rent I•:IIStern, 5ft . more benm, and 3ft. deeper, 
and the unticipatod j,pood of 25 knots per hour as an average l~er· 
formancc repr0$ent:! tbo o~pon~iture of P?wer beyon~ any.thtng 
ever rot attempted in ongmconng stca:n.slup nnnats. 'I ~e d~uton­
sions' of this lovinthan eclip-o nil provtou:~ records, ~·tth I 5~t. 
length, ft. width and :i3ft. tloating depth. 'l'he estt~n.ted dl8· 

lacement, loaded, on 33ft. rlraught is 38,000 to~, and •t ·~ cnlcu· 
fated that from 66,000 to 68,000 hor~c-power w1ll be requtred to 
drive lbR ve&elnt the required «peed. . 

A further matter of interest is the courageous adoptt?n of ~ho 
turbine system of propulsion, which involve.<~_ t~e use of stx turbtne 
unit:!, four for ahead, und. two ~or astern d~I'IDg._ 'I'he e!'ormous . 
nature of these turbines, tn wh1~h the ou~tde dta:lleter ts. nearly 
:lOft., and the speed 1 2 revoluttons per mtn~te, coupled ~1th. the 
boiler installation inl•olving 192 fu:noces, IP'' eS but .a fnmt tdea 
of tho mngnituc.lo of tho power mstallatton, workiDg under a 
pressure of 200 lb. . 

A t ono time it seemed a dou~trul question whether th~ sugges­
tions of the Admirnlty Commtttee would ever result 111 actual 
work because much diversity of opinion existed in regard t~ ~be 
prop~r proportioning or size, speed, and power. The stnkmg 
riilfereoco between the vessel just launched and the Admiralty 
Conuoitt.ce's de. ign i~ of a v_ory m.arked character, an~, the truth 
of this is evident when the dtroonstons are compared. 1 be length 
of the vessel and the speed intonrlod are practically equal for both 
design~, but thoro i:~ a notable departure in every other t·e~pect. 
The Lusitooin's displacement is 50 per cent. greater, and the power 
30 per cont. more tbnn the Admit·alty Committee's design. 

'!'be adoption of the stearo turbine cannot influence the final 
result ; therefore the disparity cnn only be acco_unted for by ns.~Ul O · 
ing that tbo Uommittee'<~ method of calculatiOn was round to be 
incorrect by the subsequent rcsull$ o_btoinecl in the final tank 
experiments at Haslnr on m~els _of the m tended vess~l. ~Vhether 
it be plea.s.'\nt rending or not, •t pomts to the fact thnt, ID sptte or the 
marvellous progress made in shipbuilding. marine engineering is, 
after all, largely a matter of experir~~ent and trial and error 
methods. . .. 

It is obviously true m regard to the latest a<:ldttton to our 
passenger fleet, bc~use the Adrui~alty Commi~tee's suggestions 
were for n l'essel 750ft. length. 2o,OOO tons dtsplacement, and 
52()()() indicated bor3e· power, where&!' the Lusit:min is 785ft. long-, 
as'()()() tons displacement, and 68,000 indicated horse-power. 

The resistance pcrton or displacement as p:iven by the Committee 
was 25 lb. and the Cunarder is, presumedly, influenced by a similar 
resistance' if referrerl to the Adwimlty deduction, and yet for an 
increased 'tonnage di~placement of 50 per cent. only 30 per cent. 
of extra power is nrranged to meet it. 

Now, the length of the ne\~ vessel. and the _original design are, 
practically, equal. nod, oven tf the drfference ts assume~ to be all 
midsbiP. section, it only represents about 2500 tons, leavmg 1(1,000 
tons sttll to be met ; therefore the cross sectional area of the new 
vessel must be much in excess of the Committee 's suggestions, 
resulting in no enormou~ll nu~rmented head resistance, and tltis 
still further widens the d1spnnty between the two sets of power!' 
relative to their dis~·lacemunts. 

Methods of compat;son mu~t iocorpontte the t•elati vc finene s of 
tho bow line.'!, but it i11 obviou~ thnt the I in~ of the Lu:~itania, due 
to increnso of lieu m and depth, mu~~ be more bluff than the <.:om­
mittee's su~gesteU vessel, though tbe lio~ of the two ,·essels may 
be similar. 

The speed:; in both cn.~e~ 11.r0 OIJUill, therefore the relntive power:~ 
must bo such that tbo given speed can be attained against every 
resistance, inclnding skin friction, head resistance, and cavitation 
effect, nod wba~1·or the powe.•· _may be it must _cover engine 
friction, thrust, ~hp, and sktn fnchon of propellers; 10 fact, every 
re istanoo insicle ond outside df the l'essel o.s n reaction against the 
tout power of ibe engines. 

'kin r.lSi~tonco is inttuonced hy area uf immer-ed surface, and 
immersed surface i5 directly offecte1l by the wei~rbt of the l'~ol ; 
therefore, in two vc sels of similar outline, but of different dis­
placement:!, tho nrea of ~urfoco increases with the amount of water 
diiplacerl, then the power required to meet the conditions of ~peed 
should be in proportion to tbo displacement. 

'fhe work nccumulnted in the vessels nt the gi,•en speed is 
proportional to their respectil•c weights, nod the e are, properly, 
referred to their.tlisplocornent.s. 

Now, the Lusitania i~ t.ho . outcome of calculation a nd tank 
experiment ; therefore, we may regard the conditioM and expec­
tations. M being ocnrer the .rnnrk than the cnlcnlations of the 
Admiralty Commit too ; \J)lt it only nccentuatos the truth that 

DREDGER FOR THE EGYPTIAN GOVERNMENT. marine en~inoering is rar nwoy rrom being an exact science, even 
if it be sctenco at all. We hni'O sti ll to await the issue in regard 
to the power required to drive the Lusitnnia at no average speed 
of 25 knots per hour, with engines of an assumed 63,000 indicated 
horse-power; but thoro Is a method of comparison by which 
relative values may bo ~ccrtninorl , and that t:>, t he work accu­
mulated in any vct~Sel nt n given speed. 

Tm:nt: was latlnched on June 25th from the works of Wm. 
Simons llnd Oo., L imited, R enfrew, a powerful twin-screw 
11tern-well 1000-ton hopper d redger, which they have con. 
tSlructed to the order ciC the Egyptian Government for the 
i mprovement o f the P ort o f Alexandria. The dredger, which 
is named Cleopatra, was complete when launched, and ready 
for work. The bueket ladder, which is constt·ucted of the 
'•est form or girder work , in accordance with the builders' 
latest practice, is designed for dredging to a. depth of 40ft. 
below water level. Owing to the varied nature of the 
material to be dredged at Alexandria two sets of buckets 
arc provided, one set of la rge cubic capacity for raising free 
material, and ono sot of smalle r lmckets of exceptional 
t:.trcngth and ~;pecial design for rock-dredging. The dredger 
is propelled at 8 knots speed by two sets o( compound sur­
f.lcc-condcnsing engines, each driving ils own propeller, 
~team hcing supplied hy two steel multitubular _boi lers, con­
... tntclNl to Llo~ci'N requirement~ for 120 lb. workmg pressure. 
Suitahlc clutchef> arc pro,·ided for engaging to and from the 
propell ing and dr<'clgmg machinery. The eh-edging wheel 
"'t•arin•• i!. o ( \'!'n strong nnd mas:-il·c ronl'!tructiou. Each 
~et of "engines is 'arranged to givr two speeds of buckets, so 
that either set of engines is available for driving the dredg. 
ing gear , irrespective of whether the material is of a hard or 
Roft nature, n. constant piston s p:!ed being ahvays maintained. 
Steam hoi~t genr fitted with tho builders' fricti on arrange. 
ment io; provided for controlling the bucket ladder. The 
hopper doors aro closed b) !>L<'nm appliances, and powerful 
\\JUCbe:. aro nrrJ.uged at bow aud btorn for tnanoouniug and 
regulating the cnt o f the dredger. A doni;ey boiler is fitted 

Now, it is ohviou~ thnt any vessel a ttaining any given srocd 
mu~t a rrive nt the cciti~ l moment, nftor every resista nce hM been 
overcome j therefore, ~t 1)\ii,t ~ecount ror the wh~lo power ab,:sorbcd 
in driving the vessel to tLtto(n tbe s(!'eed, \.oecauso 1t may be assumed 
that vessels '()( similar design nro subject to similar resistance, 
using up power in proportion to their displacement. 

Perhaps the most uncer tain factor in regard to the correct pro­
portioning of power is tbo uncertain action of the screw as a pro­
pelling agent. Mr. Oriffiths, in 1882, regretted that half a century 
bad p.'L-<sed without. any real improvement in the screw propeller, 
and tbo same mny bo said for the yoor 1906. In fact, pt'Opollor 
action is still n my~tery, nnd ~ long a" it remains as such the wide 
dispuritic:; between the thcoq• ancl reality of dri,·ing cfficioncic~ 
";11 continue. 

In the case of the T.u~i~'\nin, the de·h·in~ will be hy four pro­
peller~, 17ft. dinmotot·, the L\W centre ~<haft." hcing pro~'\l.ly 21ft. 
below the ~urfncc, nntl t he two wing propeller.< 1. ft. to centre,, 
F.nch propcllcris thrce-hhvlecl, with :olargesurfacedrh·ennt 1 2rOI'O· 
lution". The true pitch, duo to 2:i3;Jft. per minuto ad,·auco of 
,-csscl under I 2 rol'olutions, oqunl~ in rounrl numbo~ Hft. 

The Admiralty Committee's c:stimated resistance in pounds per 
ton of displacement wos25lb., but the Lusioonin's estimated power 
being less by 20 per cent., then, on this basis, the resistnnceof the 
vo!•el iq nlso 20 per cent. le~~. or 20 lb. per ton ; therefore, the 
totnl re.,istnnco OIJIIIlhr i60,000 lit., or HlO,OOO lb. that ench pro­
peller h~Lq to ovorco•uo. The nctive blndo length r·annot IJo more 
tlun 6-;jrt., nud tlto tota l ~crow surfnco m:~.y loo 3G square foot , lout 
for notion wit hout ,Jip tha aron }Jer hlnde J<houlct be :il square feet, 
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or 15:2 sq unrc feel per propeller ncliog unJ er a prc.•~urc of l 218 lb. 
por I!<JUilJ'O foot, duo to no nvorogo heart of, say, :20ft .. 

'I'o meet the condit ions of want of surface, equal to ~0 per cent. , 
tbo pitch mu!>t be increased to, ~ay, 18·5ft., _and tbtS repr~ent:! 
30 per cont. of .. lip. The !'JlCCd of tbo vc&el •• 4~ft. per second, 
whih.t the veloci ty of the heart water above lhe propeller, under 
ntmo,pberic condition~, is only 35ft .. pc: !'ccond ; t~erefore, the 
vessel, driven at the spee•l, roures cavttutton equal to /ft. of wale~, 
or nearly 3 lb. per EI)UIIrl) inch, or 432 lu. ~r !'qua re foot, and thts 
pre...,uro has to be added to 121 lb., maktng a total pre..'<Surc of 
HkO lb. por I«Jnaro foot., again t the \Jack of tbo propeller hlade.,, 
and this measures the required tbru~t to propel the v~ol at lbo 
~peed ngnin11t a given re islnnco ";th 30 per cent. of shp. ~ 

Now, 760,000lb. resi_stanee, Ol'e~como over :l.133ft. = 5 ,30., 
hor~e-powe•·, and assummg the effictency_ or _brake-ho_rse effort to 
be~,) per cent., then 6 ,000 horse-power _mdtcated . ~~· ·11 meet the 
req uired speed of the ship uncler tho gll'~n co_nd.ttrons, b.ccau>o 
the tank o:.perimonts take into account any fncttonnl rel't'l:tnco 
d•te to slip nnd bltulo friction. 

If the efficiency id not equal to 85 por cent. of the powe~, lbcn 
it i11 quito an en.~y matter to incroo . .so tho speed of the turume• to 
meot the domnud. l lndou\.otodly tt. would mcrc::.~o the p<.rcentugc 
of slip : but, on the other hand, it would au~ment _th? ~~uluo _of 
the pr~ure effect on tho blades, and M, practl<'ally, ~ ,;jO., hor ... c· 

wor would COJI8ti tute tbo driving powet·, tho incre!ll>~d revo­
Fuuonl! would provide the difference of power to meet the mternal 
condition,;. ~ 
~bonld the Lusitonio attain an lll'et·ng:c speed. of~ kn~l' r er hrou r, 

wi th 68,000 indicated hor:e-powor, wbtcb >'he ts lf~tto h_kcly to ""• 
then it il! quitoJ probable that the reaso!l for the ch ,rnrlt~· wtween 
the two designs will bo traced to a fim~h, thereby _geli_tn~ nearer 
to n clear undcrgtnnding of how the sctoncc of shtpburldmg and 
engine power mny be re,soh•cd into a law. 

<.:oventry, June 12th. 

IRISB LWHT RAILWAYS. 

:m - Permit mo to refer to the leader under abo,·e title 11 bich 
apvea'red in your issue of 2'2nd instant. 

You are so invariably right that your r~de~s ha1·c learned l~ 
accept your vie1111 without 'Jnestion, and tt ts l_argely for thr~ 
reason that I I'Onture to enter n l>t rong protes~ agamst. som~ of tbo 
stntemonts contained in the a rticle. Hod 1~ nppeared m ~oruc 
obscure print my directors would ha\'o. alloweti 1~ to pa.ss.unnotrccd, 
but they nre naturally anxiou11 thnt a JOUrnal so.ID~uentu~l as youN 
should not mislead iL~ readers, howev~r unwtttmgly, m ~uch n 
wbole.'<nle manner without on attempt bemg made at correctton. 

With the view thot tho Board of 'I'rade might with advuntago 
relax some of its rule~ in order to oneoural(e the cheaper construc· 
tion and simpler working of li~ht rnilways J i?nve no qn~rrel. The 
,ubject is an interesting ono, nncl much nugbt be ~>au.l on ~th 
sides. What 1 wish to travorso is the st.'ltement that the mntn· 
tennnce of the Donegal light n.ilways is JX:'O_r', and the ~ngines nnd 
rolling stock neglected, and that the cond1tton of the tronwork of 
the bridges points to groat neglect ~nd wu~t. of fu_nds. Those 
responsible for the control of t!oe Lough wtll_y r:ulway would 
very much like to know the EOurce fro111 whtch such wholly 
inaccurate information came. The maintenance is fully up to the 
standard of brond-~raugo practice. A permanent-way staff on the 
basis of one man to the hneal mile is kept constantly employed, 
and, in addition, a flying t>quad for ne~v and emerge~cy work, 
whilst the r~~~tula r and sy tematic expoodtture on tb_e ruamtenance 
of the engines and rollin~ stock by bot~ co~prmes s~ows that 
there is nettbe~ neglect nor want of funds ID tb1s connect1on. 

My company employs two gentlemen-one a~ M. I n<>t. C:E., n~d 
the other an .M. l ust. ~LE., ooth with large ra1 lwa:v exper1enco m 
England and l reland- to take charge of the permanent way and 
locomotive departments respectively. . . 

As regards our bridges. Although the Burtonport ra1lway ts 
only three ye.'!rs open for traffic, one-third of tb~ ironwork of the 
new bridges has been repainted, nnd although tbts shout~ not bnvo 
been necessary, it indicates the efficiency of the ~amten_nnco. 
Both the Donegal Railway <-:ompan¥ ~nd the L?ugh Swtll~ &ulway 
Company have «hort trunk hoes ortgmally bu1lt, over tbtrty years 
ago, on the broad-gnu~~ ~ystem, ~ut a!terwnrds altered to the 3ft. 
gauge, and both tlrO dtvtd~;~nc! pay1Dg hnes. . . . 

My own compuny has putd 1 per cent. on the small ortgmal cnptto l 
or t be lino for tbe pMt seven years. 

No doubt the traffic on the extension lines, huilt out of the 
public funds under Mr. Bolfour's Act.<o of 1889 and 1896, is spa.rse 
and quite in~utlicient to yield an adequate retum on the captl.al 
expended, but the pnreot companies on_d tbe Government. a re very 
well ~nti stied when they pny workmg expenses, _whtch_ they 
invorinbly do. As o result tbe.formor hn,•e the extens1on rallwa~':l 
as feeders for lho mnin lino, nod tho (:o,·ernment ho.s n return m 
the com1oercial and social advntetagol conferred on the conge;,ted 
districts and the contentment and prosperity that follows the 
opening up or a country by railway communication. . 

Again, it i~ quite a mis~ke to sa~ that the three tra1ns _per day 
each way run on these ra1lways ar~ to excess of the requtremcnts 
of the tmffic. My company when tt be~nn to work the Burtonport 
line attempted to carry on the t•·attic IVlth tw? train~ per day, but 
found it impo~~ible to do so. A tbre~ tram servtco bad to. bo 
arranged for, nod the rolling ~tock provtded by the 'I're:tsury bemg 
for n two train service only, th is company had to make good the 
shortage out of it.~ own rcsoUJ-ces, and has so fa r been u nnb_lo 
to get any reco.:p•nont or other n.ssistance from the Government m 
that connectiQJI, 

lt was also found that tho engines pro,·ided by the Board of 
Works for tbo Bur tonport lino were inndcquate in nutober and 
deficient in power, and tbii ga1•e rise to a good Jenl of trouble and 
much com{llaint in the early history of tbe extension.. . 

All this tS, however, a nother story. At the same tnue tl 1~1ay bo 
in teresting to ment.ionthattbiscom~any rocentlyfll:ton ~behnetbo 
fi~~ two nnrrow-gaugo tender ongmes to be used m th1s cou':'try . 
'fheso are 1 5~in. cylinder , eight-wheeled coupled tender engmes, 
the total weight of ~n~tine and ~nder being 50 ~ns. 'J:hey_ run 
150 miles per day, gtvtng splendtd resull$, and therr workmg tu no 
way differs from rnnin lino practice. . 

1 onclo~<o copies of our last two ha.Jf.yearly reports, from wl~tcb 
you will ~oo thnt 6 ·2 per cont. and 69·4 per cent. of tbe _rccetpls 
wa~ spent in working and maintenance, nnd that the recetp~ per 
train mile wore :l-1. 4 ·7:1. and 2;1. 7 ·;d., nnd tho expemhturo 
ls. 7 ·6d. and l s. 9J. per trnin mile respectil'ely. 

On OUI' t.wo extension lines- both the Uarndonagh anrl the 
Burtonport-thero was a profit in working for division with the 
'I'rcasury, nnd this represents the small interest ea rued by the free 
gran~ . . . . 

My company welcomes mqutry both toto the workmg and the 
finance of the 'ystem, and l might say the l'arntl for the Donegal 
line, except that they have now l 1eon taken under the wing of the 
Midloud of ~nglnnd nod Gront. Northern of lrelnnd jointly, and 
aro on that account perhap.~ indifferent. to criticism. 

Lonclonrlorry, .I uno :.!11th . 

A:st)\1. Sf•f::sn:, l:;ccrctory, 
Lou~h Swilly R.'\ilwny Company. 

( Por Co~tli"""lifln ·~l Lrllns •" 1"'!1~ 1 . ) 

NAVAL ENGINEER APPO!NTMBNTB. 

'l'H£ following appointments bnve been made at. the 
Admiralty:-

Engineer C'ommnndor. K C'orni.~h, to the Powerful. 
Engineer LioutonnnL~. W. ll. Crichton, to the Pegnsus; A. 

13rowu, t<, tho \' i1•id, for tbo Konnot; A. \V. Colomon, to the 
P0190rflll ; nnd 11 . < '. 0 . flnrkcr, to the Cnnopu~. 
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OPENING OF THE GREAT WESTERN'S NEW 
MAIN LINE. 

By CHAttL.E • Rous-MAllTEN. 
ON Friday lal>t there occurred the most important event 

in the modern history of the Great W estern Railway. A 
new main line, connecting London with Exeter, Ply­
mouth, and the Far ' Vest, was formally opened. It is no 
exaggeration to call the line a new one or a main line. 
True, a. series of short branch-lines has long existed, 
serYing various country towns and villages in Berkshire 
and Somersetshirc, and only a comparatively short length 
of new line was needed to connect them. But that 
process of construction has now given the Grea.t Western 
a fresh route, 20 miles shorter than before, from London 
to Exeter and Plymouth, combined with a far better road. 
Such sources of possible delay as the important junc~ions 
~~t Didcot and :::>wind on and W ootton Bassett, the Box 
and \V ootton banks-each a t 1 in 100, and extending for 
;J.} miles in all-the bad slowing through Bath and round 
Bristol, all are avoided, and the distance from London to 
Taunton and all places westward of that station, is 
shortened by almost exactly 20 miles . Nor is this all. By 
the new opening, the Great ' Vestern has been placed in a 
greatly improved position as regards its competitor for 
the Far-Western traffic. Hitherto the distance from 
London to Exeter has been 193~ miles by the Great 
Western v iti the Bristol A \'Oiding line : 17n by the 
London and South-Western, the latter h aving the ad­
vantage by 22 miles, but with the discounting drawback 
of far heavier gradients west of Salisbury. By the new 
route the Great Western distance is reduced to 173~ miles, 
still with far easier grades than those of the London and 
South-Western. One immediate result is seen in the 
fact that, al though full speed cannot yet be run over the 
newest of the fresh construction, the Great \V estern is 
able this month to book its expresses from L ondon to 
E xeter in 3 h. 3 min., 3 h. 5 min., and 3 h. 8 tnin. respec­
tively, whereas 3 h. 25 min. was previously the quickest 
time by the Great Western , and 3 h. 15 min. by the 
London and South-W estern. And even now the Great 
\Vestern has two miles farther to go than its ri,·al. 

B riefi y, it may be explained that travelling from London 
by the Great Western's new route, the old line is used as 
far as Reading, 36 miles. H ere the new route turns off 
to the left, using the old branch from Reading to Hunger­
ford. By rueans of the short modern connections which 
have linked up Newbury, Hungerford, Savernake, Patney, 
Westbw·y, Frome, Castle Cary, Langport, and Taunton, a 
through main line is obtained from Reading to Taunton, 
with a distance of 107 miles, as against 127 miles by the 
old route via Bath. Thus, after the old familiar line has 
been left at Reading, it is not rejoined for nearly 130 
miles. The gradients of the new route are, as a rule, very 
moderate, the only bard length being about three miles 
near Witham, where the grades are steeper than 1 in 200, 
and there are bits of 1 in 82 and 1 in 83 for about a mile. 
So it is a distinctly easy route. 

It was decided to open the new main line on Friday 
last by running a special non-stopping train from P adding­
ton to Plymouth, and a similar return train from Plymouth 
to Paddington, both on the same booked timing that will 
be given to the best regular expresses on and a fter the 
21st inst. By the courteous invitation of the general 
manager, I was present and took full notes of the journey. 
The down train was timed to leave Paddington at 
9.30 a.m.; to pass Exeter a t 12.33 p.m., and to reach 
Plymou~b North Road at 1.40 p.m. The up train was to 
leM·e Plymouth North Road at 4.20 p.m., to pass 
Exeter at 5.30 p.m., and to arrive at Paddington at 
8.30 p.m., these being the booketi times for the summer 
limited express between London a nd Cornwall, which will · 
begin to run on the 21st inst. The special train com­
prised se,·en eight-wheeled vehicles, including two 
restaura.nt cars, n.nd the total weight, empty, behind the 
t ender is gi,·en to me officially as Hl3 .~ tous. I ncluding 
passengers, staff, and stores, the Lotal weight was slightly 
over 200 tons. 

The engine which took the down train W t\S r o. 2902, 
one of a new batch of ten recently out of the Swindon 
shops, numbering 2901-2910. No. 2902, which was 
designed by Mr. G. J. Churchward, the able locomotive 
superintendent of the Great Western line, is virtually 
identical with No. 100, William Dean, in her present 
shape, or No. 171, Albion , in her original shape, viz., as 
4-6-0, instead of 4-4-2, as at present. Or I mi_gbt say that 
~o. 2901, &c., are practically the same as Nos. 98 and 
17o-178. The sole difference of any moment is that her 
boiler is coned throughout its entire length instead of the 
coning or outward "tapering " .beginning about half way 
along the barrel, and extending thence to the fi re-box. 
I n other words, it has an "extended wagon-top" boiler, 
instead of a" wagon-top." The cylinders, placed outside, 
are 18in. in diameter, with a 30in. piston s troke; the six­
coupled wheels are 6ft. Sin. in diameter, and the weight 
of the engine in working order is 70 tons, exclusive of 
tender. 

The "dead" s tart was made in Paddington Terminus 
a t 9.32 · 4, and from the pla tform at 9.32 · 44. Speed was 
rapidly a ttained, Ealing Broadway, 5~ miles, being 
passed in 7 min. !) sec. from P addington platform, and 
West Drayton, 13t miles, in 14 tl)in. 6 sec., while the 
7 ~ miles fro111 Ealing to West Dra,,:tou occupied only 
G min. :57 sec. The time from Pa.ddmgton platform to 
passing Slough , l 8} miles, was 18 min. 45 sec.i to 
J.\!aidenhea.d, 24~ mHos, 2:3 min. 58 sec.; and to Readmg, 
36 miles, 33 min. 58 sec., or from the dead start, 
34 min. 38 sec. I may add that the 11'1- miles from 
Maidenhead to Reading, almost a ll on a continuous 
though slight ascending grade, w~th a s l!'Lck to 1~ miles 
an hour at the la tter station, occup1ed prec1sel.v 10 m mutes, 
representing an averatre rate of 70 · !5 miles an hour. This 
would seem to be a c~wincing answer to those who still 
believe that six-coupled express locomoth·es are deficient 
in swiftness. At Readi.1w, as I have said, we slowed 
down. This wu.s for the ~un·e to the left by which the 
old Hungerford bra.ncb-now become the first length of 
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t~e new main liue- is entered \lpon. T he running con­
tmued to be very smart, and nt the sa,me time ndmirr.bly 
s teady. Newbury, 53 miles, was passed in 51 min. 6 sec. 
from t hl! l'>addington platform; H ungerford, 61 t miles, 
in 60 min. 45 sec.; t>a veruake, 70 miles, in 67 min. 20 sec.: 
~atney, ~1 miles, in 76 min. o2 sec.; Edington, 90~ miles, 
m 85 mm. 1 sec.; Westbury. 94t tuiles, l> lackening, iu 
88 win. 5!:1 sec.; Frome, l OOt Uliles, in V5 min. 16 sec.; 
Witham, 105J miles, the same distance as from King's 
Cross to Grantbam, in 100 min. 25 sec.; and Castle Cary, 
1151 miles, in 108 min. 12 sec. It will be obsen·ed that 
our average speed to this point was just 64 miles an 
hour. 

H ere we entered upon one of the newly-wade lengths, 
and had to slow down several times to 25 miles an hour; 
nevertheless the 125~ mile-post was passed in exactly 
ten seconds under the two hours [row Paddington pla t­
form, or in 2 h. 30 sec. from the " dead " start. The 
14~ miles of new road from Castle Cary to Langport 
occupied 18 min. 38 sec., and the other 8 miles from 
Langport t o Cog load Junction, where the old main line 
is rejoined, 12 min. 46 sec.; Taunton, 1-13 miles from 
Paddington by the new route, 163 by the old one, was 
passed at full speed in 144 min. 40 sec.-2 h. 23 min. 40 sec. 
from P addington, and then came t he ascent of the one 
remaining " pinch " between London and E xeter, the 
\V ellington bank · o. 2902, however, made very light 
of it, coYering the 5 miles 5 chains between Norton Fitz­
warren and Wellington in 4 min. 52 sec., and the final 
3~ miles from Wellington to Whitehall summit in 
4 min. 13 sec., the absolute minimum at the top of the 
long rise a t 1 in 80 to 1 in 90 being exactly 4.5 miles an 
hour. The 11 miles from Taunton to the summit took 
only five seconds over the even number of minutes, viz., 
11 min. 5 sec. This was certainly a very fine achieve­
ment by Mr. Churchward's new engine. 

At this point we were so much in front of booked time 
that we had to " ease down " the rest of the way, but, 
nevertheless, passed Exeter at a walking pace, 2 h. 
57 min. 12 sec. from the P addington platform, or 2 h. 
57 min. 52 sec. from the dead start. The remainder of 
the run over . the old road to Plymouth calls for little 
comment, being made wholly under very easy steam, so 
that the time taken from Exeter to Plymouth North 
Road was as much as 75 min. 23 sec. for the 52 miles, 
which length has been done in 14 minutes less, going the 
same way. Accordingly the full time from Paddingtot: 
to P lymouth was 4 h. 23 min. for the new shor tened 
distance of 225i miles, as against the former 245~ miles. 
It will be remembered that the Prince of " 'ales' special 
three years ago accomplished the run by the older and 
longer route in 3 h. 53 min., so it will be seen that the 
Great Western has still a good deal in hand when it 
shall be deemed desirable to accelerate. Apart from the 
necessary slowing over the new part of the road and the 
easing down on the latter part, the run was a very smart 
one, reflecting credit upon everyone concerned. The 
steadiness and smoothness of the travelling were perfect. 

7 

In connection with this la test movement in the direc­
tion of shortening transit times, the question of high epeed 
has bC'en brought to the front with painful prominence 
by the recent disaster on the ri,·al London-Ply mouth 
line, the London and ~outh -Western, whose "Ocean 
Special" booked to run from l>evonport to \ Vaterloo-
230 mile ~;- in 4 h. 20 min.-i.e., at an as er age ntte of 
53 miles an hour- when passing through ~alisbUJ y new 
s tation at full speed-probably at a rate of between 60 
and 70 miles an hour- suddenly left the rails and was 
totally wrecked, deplora blc loss of life a t tending the 
disaster. At present the cause of the c:?erailmcnt is 
absolutely unknown, but appearances point to some 
hidden flaw in a wheel or axle, or in the permanent wu,y. 
The truth has yet to be ascertained. Unfortunately, 
numerous irresponsible and ill-informed writers, in some 
non-technical journals, have jumped instanhly to lhe con­
clusion tha t because the speed was undoubtedly high, 
therefore the speed must have been the cause of the 
derailment, and have rushed headlong to the dedt.:cticn 
that consequently high speed must needs be dangerous 
and improper, and ought to be strictly prohibited. 

For that assumption and deduction alike there is not 
even the slightest shadow of foundation. l think I may 
claim to have had more experience on this bead than 
most other engineers, and to have made more special 
speed experiments in Yarious parts of the world than the 
majotity of my brethren, at any rate. Now I do not 
hesitate to assert-writing with all due sense of respom i­
bility-that there is no peril whatsoever in high speed jJCI' 

se. If the road and rolling stock be suitable and in good 
order, a train may be safely run a t any speed a t which 
it is possible for any locomoth·e to haul it. I ha\'c 
traYelled over and over again with trains or on enginf s 
that were experimentally driven as fast as they could 
possibly be made to go. And not only am I yet aJi,·c 
and uninjured to tell the tale, but, a lso, I am able to say 
that on all these occasions there was a marked diminu­
tion of oscillation as the higher rates were reached. I 
ha,·e accumulated many records of speeds exceeding 
90 miles an hour, and in one instance a maximum c f 
102 · 3 was unmistakably touched on a falling grade. I n 
all these cases the motion was as if the train were gliding 
upon runners O\'er the smooth est ice. Indeed, c n or:c 
occasion when the speed of 90 miles an hour was exceeded, 
a high official of the railway who was with me exclaimed 
-that we were s lackening, being deceh·ed by the enhanced 
smoothness of the movement. Over and over again I 
have had a similar experience. It is at the moderate 
speeds, such as 50 to 60 mil0s an how·, that the greatest 
oscillation-if any- is met with, and this often gi,·es, even 
to experts, and especially a t night, the enoneous 
impression of excessive speed. 

As I have already remarked, a road and rolling s tock 
both suitable and in good order must be postulated in 
asserting the safety of high velocities. A too sharply 
curved road would not be suitable. I have not before me 
a t the moment the precise radius of the Salisbury 
Station curve, but I have no reason whatP.ver to suppose 
that it is of too great sharpness to warrant high speeds 
being run over it. T wo years ago, just after these 
" Ocean Specials " were started, I went down to Plymouth 
by express invitation to test their working.*' On that 
occasion the '·record " was set up, the journey from the 
S tonehouse J unction start to\ Vater loo being accom plisbed 
in 4 h. 3 rni11 . 11 sec. to the dead £;top, or in 4 h. 1 min. 30 sec. 
from Devonport Station. The load then was identica l 
with that of the train wrecked last Sunday, and the 
locomotive was virtually of the same type. We 
ran through Salisbury practica11y at full speed. W e 
were going a t 75 miles an hour just westward 
of the station, and if we slackened a t all-which was 
not perceptible-we certainly were not doing much, 
il anything, below 70 miles an how·. Yet we passed with 
perfect smoothness and steadiness round that curve abottt 
which there has been so much hysterical rant. Whether 
the road and rolling-stock were in good order on Sunday 
last, I am at present w1able to say. It is, of eo m se, 
quite conceivable that there may have existed !>Ome 
latent and undiscoverable flaw somewhere-like that 
which, after forty years of safety, caused the collapse of 
Charing Cross Station-but this has yet to be ascertained. 
The great point now is for the public to be reassured and 
made clearly to understand that no danger whatever 
ex-ists in the high speeds that are run now-a-days, but, on 
the contrary, enhanced safety is often secured, as in the 
case of the St. Neots and Bytbam accidents, when the 
high speed-70 miles an hour-caused the trains to glide 
over the weak rail in the one case, and the unsettled 1 oad 
in the other, as does a skilful skater over thin ice, so t hat 
each train, excepting only the last coach, escaped, whereas 
at a slower speed both would ha ''e been totally 
wrecked. Given the conditions above postula ted, the 
highest modern speeds are entirely consistent with safet y . 
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For the return journey, engine No. 104, one of the two 
newer and larger French locomotives of the "Atlantic," 
or 4- 4-2 type, with 6ft. Sin. coupled wheels, designed by 
Monsieur du Bousquet on Monsieur A.1 G. de Glehn's 
balanced four-cylindet· compound syste:-n, was used, Rolfe 
being the driver. The load was reduced by 50 tons, as 
the visiting German editors who travelled by the down 
train had left a t Plymouth, and so t wo vehicles were cut 
off. The load behind the tender was therefore a little 
O\'er 150 tons. No. 104 soon gave proof of her mettle, 
ascending the dreaded H emerdon incline- 2;t miles at 
1 in 42 continuously-at a sustained minimum speed of 
exactly 30 miles an h our, the best I have ever recorded 
on that bank, better even than the feat of No. 3440, 
City of Truro, on the same bank when with a slightly 
less load the minimum rate was 28 miles an hour, 
which I considered excellent work. The later mile at 1 
in 40 and 41 was "rushed '' a t a miniu10m speed of :31 
miles an hour-also a very fine performance; but then 
there was easing clown to a,·oid reaching Exeter too 
early. As it was, we passed punctually at 5.130 p.m. at 
greatly reduced speed. Then came another remarkable 
feat. F rom a dead slow start at Exeter, No.104 ascended 
the 20-mile bank to the Whitehall suUJmit in the unprece­
dented time of 19 ruin. 23 sec. The speed was steadily 
maintained uphill, even up the 2t miles of 1 in 115, at 
over 60 miles n.n hour until just before the summit, when 
it temporarily dropped to 56· 3, recovering immediately 
afterward. T he engine was worked full compound all the 
way. The Wellington bank was descended at a rapid 
rate, the 11 miles from Whitehall to Taunton occupying 
only fl min. 37 sec., and Taunton being passed in exactly 
28 minutes from Exeter, a distance of 30~- miles, while 
Cog load J unction- 36 miles from Exeter-was reached in 
32! minutes. H ere we had to slow down for the n~ 
road, which was passed over a t a very cautious p'S.ce. 
When, however, we got on to the old road east of Castle 
Cary, we again made good progress, and the six-mile rise 
from CastleCary to Witham summit- which has a mile in THE JUNIOR INSTITUTION OF ENGINEERS 
1 in 101 to 1 in106, a mile at 1 in 93 tb 1 in 97, and a mile 
at 1 in 81 and 1 in 83- was ascended at a minimum of 52.8 Fon the summer mectit)g of th i Insti t.ution this ycal·, 

C 
Manchester and district·. with headquarters at Southport. 

wiles an hour, the time between the two stations- astle has been selected . On Saturday, 14 th .July , the members 
Cary and Witbam-beingonly 10 min. 32 sec. for the dis- will be received at the Town Hall , S:mthport, by tho 
tance o£9 miles. Thenceforward the run.ningwassomewhat ox-1\layor, Mr. Cotmcillor Trounsou , and will inspect the 
leisurely, the 70t miles rrom Witham to Heading occupy- Corporation's gas and electricity estates a.1: d tramway depot. 
ing 78 min. 7 sec., and the 36 miles from Reading to The Lord Mayor of 1\fa.nchcstcr will receive them at the 
Paddington 35 min.14 sec. The total tinte [ro;n Plymouth Town Hall, Manchester , on the following 1\fonday . and visits 
North Road to Paddington was 4 h. 22 min. 29 sec. from will be paid to the Municipal School of Technology, the 
dead start to dead s top, 4 h. 21 min. 31 sec. from platform 'vorks of the British Westinghouso Electric and 1\Ianufactur­
to platform . The travelling again was absolutely smooth ing Company, and the calico printing works of 1\Iessrs. S. 

Schwabe and Co. An excursion to Scarisbrick for a visi t to 
and easy. . d d h It will be seen from these notes that the runnmg was the hall takes place on Tue~dn,y, and on We nes ay t e 
extremely fine wheneYer the engine could be fairly "let NationR.l Gas Engine Works, at Asbton-under-Lyne, are to 

- be inspected in the morning, n.ud the Tudor 1\Iill and Atlas 
out," as was also the case on the down journey. So soon Mill in the afternoon. Thursday will be devoted to places of 
as the respective lengths of new road shall have local interest n.t Southport, and Friday the members visit 
thoroughly settled ~own, no difficulty. whatever w}ll be Wigan for n,n inspection of a colliery and a, cloth -w<>aving 
experienced in runrung between. Paddington and Exel~r factory. In the evening the Ins titution':; summer dinner 
in 2 h. 45 min., or between Paddmgton and Plymouth m takes place at the Queen's Hotel , Southpor~. 
3 h. !)0 tnin., if this sha,ll be deemed desirable. I :-ieo Tm: E"•nl(v.J.:n. A!'ril 2ll:b-=-. .::_, ..:,,. 0,.-1.-----
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THE ARMSTRONG COLLEGE, NEWCASTLE-ON­
TYNE. 

l h'IU~h the course or u. short \l~tiL to the North o( 
Englnnd early this month hi11 MnJCIIL,\' the l(ing "ill 
rornmlly open, on July 11th, the new t•xLI•nt~ions lo the 
Arm trong Collcgl', Nowco.stlc on·T,,·nL. The huildin~-. 
\\ hicb now ronn the Aa·m~;trong ('ollcgc - originnll.v 
rounded 01\ 21th October. 1R7 1, U\ the L'ni\erbiLv or • 
Durbnm, jointly \\ith tht ~orth o£ Engh\lld lnRtitutc o£ 

... - - . . ------~r----------
• COlLEC£ 

'I' 1l E 

de11igncd 111 plo.u to pa·o, idc the p1·cci11e o.ccommodation 
''hich experience has suggest,ccl to the staff' and council; 
and ulthough the character or the old buildings orcctcd 
nineteen yours ago has not !.>con allowed to dominate the 
l t~LeKt Hchome, consideration hn11 ucon given to ensure 
thn.t the whole ~;hall t\gree nrrhiLecLumlly in styl<>. The 
south and west bouudaricl! Mt• om·IOIIl'cl by to.ll \\ rought 
iron rnihng,, that on the \\C~>t hc111g dh idcd b~ panelled 
nncl moulded stone pilln.r '• broken tlL t'' o point11 by '' iclo 
Sllte!l. '£he cnrriagc drh 0 li RCIIIICII'CUIIll' in ronu, 1\lld 
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ARMSTRONO COLLEOE - CROUNO PLAN 

1\laniag and 1\lcchantc:d Enr.;incN'b- bt\\ c llccn erected lco.d11 Lo the lllain eotra.ncc, which occupies the lower,t 
at three different periodtJ, and Jlltll<c up the four sides of 11tage of the "~it· Lowthin.n Hell " Lower, and is placed in 
nn irregular figure. The tirst block, the foundation s tone the centre of the we~;t elcv.LLion. This enhance gives 
or which was laid by the late Lord Armstron~ on accc~;s to o. !>pacioua vestibule hnll, communicating by 
.June 15th, 1887, comprises the physicn.l and chemical means or corridors with the north and sonth wings, with 
laboratories, and was opened by H .H.ll. the Princess the principal staircn.se, and "ith the large lecture and ex· 
Louisc on Xo\'ember 5th, 1 . The t.econd block, to aminatioo hall. The outer entrance is placed under an open 
the ea~ot and south, accommodatc11 the engineenn~ portico and the entrance hall, 23CL. in '' idth, is arranged 
laboratories, drawing and lecture·roorn:; and the School in two bayb. The northern half or the ground ttoor is 
of Art, and was opened in October, 1894. The third block. occupied by the principal's room, the Council room, the 
JU&t recently completed, forms thr r.orth-western side of JUnior RtatT room, and the students' common room. Tbc 
the quadrilatcrnl, on which the plnn i i l>nsccl, o.nd po~>· Councrl rooru ic; a. \'t!ry finr tLpartment, and mea~-oures 
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iocludmg a largo square 
bay at one end anJ a deep 
I'CCe!IK t\t one side-about 
·IOrt. b.v :)Oft. Adjoining the 
Council room is the stall' 
a·oom, and beyond, and 
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The lecture and cxtlllllllation hall IS li~htcd by a ~;cri,. 
or two windows set O\ er the dado ana divided by two 
moulded tmnsome,, the mullion!> bdng wrought in the 
shtLpo of columnH \\ tth moulded capitals and IJa~oeH. 
Jo'r0111 the middle of the COiling depend two largo olcct ro· 
lict·H, and nt the side.; ten ~11ao.lh~r oneH, all specially 
dl'"'lgnctl. The floor i~; of onk botmh in uan-ow widthK, 
togethct· "ith a platform or th~ &tulle material. Below 
the grctLt hall, and li:;ht.·d £ro111 the IJUa.dranglc, is ~~ 
rcfeclor.\. or dining-rooiJI for h11knt .• a dini..ng·rOOill for 
Lhc Htaff, nnd the Ubual kitchen ollit·et., together with a. 
mnge or lockers an1lla\tLtorics. llururg recent year, the 
IIICciiiUiicu.l and electrical a;idc~ of engineering nt the 
Arnu;trong College have been de' eloped ~;idc by t-ide, 
nnd the plants ho.\ e not, us t~t other ~;itUilar institu· 
Lion-., been entirei.Y ~;cparaLed, lilt advantage has been 
to.kou of the oxLcnsi,·c use IU!lde of electricity fot· lighting 
and power purposes at the Collcgo to place the ccntml 
elcctricnl powcr·house in close proxiU'ljty to the boiler11 in 
the engineering department. 0\\ ing to u. lack or the 
ncceHRILry funds, it ha.P not been possible to establish n 
new IJuilding de\'otcd cxclu~l\ elJ to electrical engineering, 
but U. I!Uite o£ I!C\ en large rOOlllo.,, \\ ith a floor arcn. Of nbout 
10,000 III!Uili'C feet, bn, been '-Cl usidt:. in the 110\\ building 
for this hmnch or ~;tud'. 

• • On the ground tloor there h thl• JIIIIIOr la.borator,\, tL 
\\ell lighted room, '' h1eh tontams L'' o ~-oets of mac him 
built l1y the We~-ollllghouKc EIC'ctnc nnd 1\IanufrLCtlll i11g 
Compuny. Each "'l't con .... ~tK or four mn.chiocR, L\\ I) 

IIIOLOI'Ii and L\\O gcucmtor .. , 111 luw on one beu ·pla.Lc, each 
lllllChinc being or ubouL (I kilo\\ tdt ~. The swikhbonrd' 
ro1· th r•<,c• ~oou l~> arc 1'.' .r. II . J lohucs and Compan', 
Liuuted, or XC\\Ca ... tlu·on·T\IlC. lllld contain all the IH~COS· 

• 
1!1\1',\ .tartcr,., rheo,tnb. ami inilttmucnt.... In this labortl 
torJ there is also the centrnl hoard, £ro111 which leads arc 
takeu toe' cry pn.rt or the building, and £o1· all the cxpen· 
mental table,. Opening on this lnbomtory ia; a. lecture 
theatr<·, IOfl. b~· ~irt., pro\ ickd "ith de111onstration ta.blc 
complt•tc, nnd cnpu.bh.• or Rt•ating 120 a;ludeuts. Helo'\ 
Lhe Jllniol' lt~uomto1y nrr ... 1tuutcorl the t\ltcrnating and 
l'esca.rdl luuomtorir·~. photogrnphit· rooms, and, in an 
c•xctL\ a.Lcd annexe, 1\ bt~ttcry or Kceondar.v cellt;. A lift 
I'UIH! from the top of tlw builtlinr.; to Lhc> bottom, 0.1111 it i'l 
IIIR.dc• liUflicien tJ,\ t.ti'Ollj:t for tJw COil\ C,H\11CC or helL\ ,Y 
machinery, be in~ capt~Lit• uf carr.\ ing up to four tons 
\\ eight. 'I' here is a)~;o 1111 ex tell- i \ e li,\ IILem or underground 
corridot'S for U!;C in connection "ilh li}ICCilll expt:rimcntt;. 
The machines in the t.-(:nior l.dJoraton· consi~;t of a motor 

• 
gencmtor of :JO kilo\\ nll (·.~pactl,\ b,Y the General 
Electric Corupany, or :-:ichencctnrh. and COIIIprising atlirl'CL· 
current motor coupled to n ... ing)c phohc generator or the 
a·e' oh ing field lypt, the urnmturt• c·oil,; of which ore ~o 
u.rmngcd thnt they can be coupiC'd in 11et·ics or pnro.llcl. 
'l'here 111 a~so a threc·pba ... c t.cL hy 1\Iok~-tl~> .. 1. ll . HoltncK 
tLnd Company, of .:\c\\Cnstle·on Tyne, Lhc contitlUOU!i· 
cuncnt wotor and thrcc·phnsc generator being 111ounted 
on the Ramc bed-plate, \\ hich nl.,o carries ~~ three· 
phu!lc induction motor and direct·current generator 
for tukjng up the load. There is also o. belt·drh en 
6·kilowa.U, six·pole double current generator, presented 
to the College authoritic~> by the Sunderland Forge and 
EnginccJmg Company, Liu1ited. 

On a meuaoinc ftoor is the !ita.ndurdb1ng ltlboraton 
containing an .\ddcnbrooke tc:;tlllg set, oscillographs, ;\:c:: 
a !Jhotometric room, 120ft. 1n length, fitted '~ith \\'right's 
• n.tionnl Physical form photometer henchc11 12CL. in 
lcn~th; Ilarcourt'H peultuw tl tantlartl, ~~ ~inmncc·,\bndy 
flicker photometer, and 1\ LIIIIIIIICI' llroclhun photometer 
for lamp te~ting. The 11001' SJlllCe i-. ('l\pablc or being 
di '•ided into 'o.riout; light· tight comptu tuwnls bv 111canb 
or CttrtainH. , 

. . ._.-._... ... - ·. 
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RCSRC88, lnciUIIiVO of the 11 ~ir LowthitLil nC'll " tower·, 1\ 

frontage or eorne 800ft. to'' ard11 th<' new <}nccn \ 'ictoria· 
road. and looking over the Lca1c • a public common of 
~ewca tlc·on-T_ync. The approxunate cost of the fin,t nnd 
t~ceood blocks was ..C20,000 each, but taken together, they 
do not equal the floor area. or the co"t or the latest buildin~ 
chcmc, which, including the n•huini .. tt·'\ti'c apartment~. 

tho great hall, library, elcctricnl engmeering, botanical, 
antl 7oological luboratoric11, ,\c., rc)'rt'l:iCIIL! an outlu.v of 
n~1011~ l.:fiO,IIOI>: The IJUilding tu b" ror'IUI\Ily opencri h.\ 
luR ~l.qt• 1,\' 1 ftllll' Ll')rt',\ il in lu ighl. IUHI ha... lwrn 
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ARMSTRONO COLLEOE- FLOOR PLANS 

orcUp)•ing the north-weaL o.uglo or the building, iK 
the union or t>tudcnt11' common roonr. On the south 
tilde or the lllain cntranco ill the general oflicc, with 
atrong. and "tore rooms; the Hccreta.ry'H office, a minor 
committee room, and the electrical cnRinecring dcpo.rt · 
rocnt. lleJond the main sto.ircnac i.t the public lecture 
nn l cx1ulllm~tion hall, ncc<'~Rihlc hy corrido1·s on tlw 
north, 110\llh, and wcc;t BideR, IU~d intended (m· UI!C durins; 
t'OII\ OCatiOII ,ll\d £or <'XtLIIIIIliLltOII ILild lecture Jllll'}'O ,(!'J . 

Thr• lmll i ~ 70rt. h~ :iOfl., nnd, \\ 1th u. ~omtdl gt\llcry nL Llu 
I'OIIlll cud • .t l'COilliiJntlalc1-1 ILJ,ou t 7 .j() P"I.I!Oil ~. 

• 

~ 1 
F1r~t Floor Pl.tn ., 1111 - • 

.'J'Irc cloc~ri~ul cnginCCI'IIII{ ltLLomLor,v iH l>cing fitted 
\\ 1th 1\11 \'arteLteS o£ elcetricn] IIICO.MUring inRtrumcnts for 
inRLntction and research, a.t n total cost or about tll500. 
The laboratories in this department will accommodate 
Kom~ 11ixty de.!' student~ "orking 11L the same time. On 
the first floor IS the hbrnry, 60ft. J,~ J.ift. with two lar~e 
h1L)'II on th.c ~;idc lo\\ nr1l\C the l .t·azcs. Large double 
door11 opt•n m to the north nntl W<' t "m . The rcmainde1· 
Of thiK IIOOI' iSOl:CUpiltJ IJ) JcclUtC IOOllld (or lllllihCU..L11Lic&, 
htt"mtun:. and n.L\ al tm:htlcdme, ,\c. On the bCCond 
lluor tlre L\\ o IJotanictll ];d,ol·tLI.orics, with tL rci!Cl\I'Ch roo111, 
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lecture, professors', preparation and dark rooms. T n Lhc 
botanical department there is a good set of apparn.tus for 
bacteriological investigation, and electric response in 
plants. In the southern half of the econcl tloor are 
lecture-rooms for history, literature, and languages, o.ncl 
a number of flmn.ll rooms fot· profoflsorR. On the third 
tloot· is the 1.oological department, comprising a ln.rgc 
laborntory, 36ft. by :nrt., anti a combim:d mu!:onm nncl 

THE ENUlNEEE 

a passage communicating with the circular staircase. 
Ascending thus to the second floor, a passage gives access 
to three lecture t·ooms intended for the department of 
agriculture, and three oLhet·s used for physics, one ueing 
a dark room for optical experiments. 

The south-cast and south-west wings of the Armstrong 
College fonn together Lwo sides of the quadrangle. They 
oompri :;c a large central tower unci the chemical lecture 

erection having been defrayed out of the surplus of the 
Hoyal .J ubilcc E xhibition held in N cwcastle-on-Tyne in 
the year 18t:!7. The gateway forms a noble entrance to 
the quadrangle, the roof being groined in stone, with red 
bricl{ filling the spandrels. 

Between the north-eaRt wing and, the gatewo.s is the 
boiler-house, the latter containing three la.rge experimental 
boilers of the Lancashire mat·ine and the Stirling water­
tube types. These supply steam to the engineering de· 
partment for experimental purposes, for heating the 
buildings, and for two engines to which reference will be 
mn.de later. Adjoining the gateway is the metallu1·gical 
laboratory, with muffle, assay, and other furnaces. The 
engine-room-where, as previously remarked, the elec· 
tricity for lighting and power purposes is produced-is 
adjoining, and occupies the south corner of the building, 
and next to it, forming the ground Boor of the south . west 
side of the quadrangle, is the George Stephenson Engi· 
neering Laboratory . In the engine-room are the header 
machines, comprising a 50-kilowatt direct-current Castle 
dynamo. rope-driven from a Robey horizontal compound 
engine, also a vertical compound high-speed set, with 
Professor Weighton's special Yalve gear, direct coupled 
to Brown-Boveri 240-volt direct-current generator of 
50-kilowatt output. This machine has also three slip 
rings for three-phase currents. There is also a 25-kilowatt 
motor-generator set. One machine has a double arma· 
tu re, and is capable of being used as a 480-volt motor with 
the armature in series, or 240-volt generator with the 
armatures in parallel. This is coupled to a double-current 
generator giving a 100 volts on the clirect·ourrent side, 
and a single or three-phase current on the alternating 
side. In the engine-room there are three switchboards 
by J. H. Holrues and Co., Limited, of Newcastle-on­
Tyne, for various experimentn.l connections, whilst for 
lighting the building power is available from the mains of 
the Newcastle·on-Tyne and District Electric Lighting 
Company at 100 volts alternating with a frequency of 80, 
and 480 and 240 volts direct current. This supply can 
be drawn on to the extent of 300 kilowatts if desired. 

NEW LECTURE AND EXAMINATION HALL 

The George Stepbenson Engineering Laboratory has a 
length of 123ft. and a width of 44ft., supplemented 
throughout the greater part of its length by an annexe 
9ft. wide. It is well equipped with experimental engines. 
lathes, testing machines, &c. There are two experimental 
machines, one 5 kilowatt capacity by J. H. H olmes 
and Co., Limited, of Newcastle-on-Tync, and the 
other of 9 kilowatt capacity by Ernest Scott and 
Mountain, Limited, of Gateshead-on-Tyne, from which 
direct, or one, two, or three-phase alternating current can 
be obtained. These may run together as synchronous 
motors, or can be independently driven by a counter­
shaft by 20-kilowatt direct-current Siemens motor. 
There is also a small Wilde generator and seYeral small 
single-phase and direct mot0rs and generators. Amongst 
the other engines in this laboratory mention should be 
made of a set of vertical quadruple-expansion surface· 
condensing experimental steam engines. These engines 
are capable of working up to 200 indicated horse-power, 
at 160 revolutions per minute, with a boiler pressure of 
210 lb. per square inch. They are surface condensing, 
and are so constructed as to be capable of being worked 
quadruple, triple, double, or single exrpansion under any 
required conditions of steam pressure or total e:J..rpansion 
of steam. The cut-off in each cylinder and the crank 
axles may also be altered at will. The dynamometer 
is of the hydraulic type, and is fitted with automatic 
recording gear for both the brake horse-power and the 
revolutions in a ghen time. The small condenser behind 

laboratory, 72ft. by 34ft, together with a; private 
laboratory, lecture, professors', and preparation rooms, 
contiguous to which are flat asphalted roofs intended to 
receive glass conservatories. 

The principal entrance to the older buildings has been 
at the north-west extremity, where a door leads to a 
circular staircase contained within an octagonal tower, 
which forms one of the chief architectural f~atures. On 
the other side the tower opens on to the principal cor· 
ridor, which is carried round the greater part of the 
quadrangle. Beneath is a basement corridor, through 
which passes the main ventilating shaft, carrying the 
exhaust air to the fan, by which the principal portion of 
the building is ventilated. This system of Yentilating 
was designed so that the whole of the air in the builrling 
might be removed each hour, but by means of suitable 
valves the whole power of the fans, each of which has a 
diameter of 5Jt., can be concentrated on one room if 
desired. Next the tower is the H erschel physical labora­
tory, intended mainly for first-year students, and built 
without iron girders and with the tables supported on 
brick piers independent of the Boor. The adjoining Arm· 
strong electl"ical laboratory is similarly furnished, the 
heating apparatus being also constructed of copper. 
Opposite is the women's common room. From the 
electrical laboratory a door opens into the preparation 
room, and beyond is the physical theatre, accommodating 
200 students, although, at an ordinary meeting, 300 people 
can be conveniently seated. A passage from the principal 
corridor leads to the private room of the Professor of 
Chemistry, which communicates with his private labora­
tory beyond which are rooms for gas analysis, a labora­
tory' for adYanced students, and the large chemical 
lecture theatre. Oppo!'ite the latter a stone staircase 
leads to the J ohnstonc chemical laboratory. 

This apartment has a Boor area of 4100 square feet, 
and affords accommodation for more than 100 students 
working at one time. The roof is of pitch pine, and rises 
to a height of 30ft. above the floor. Water, gas, and 
vacuum are supplied to the benches, and fume-closets 
and facilities fot· distillation and evaporation are also 
provided. The equipment of this laboratory-one of. the 
finest and most spacious in Great Britain-was prO\'Ided 
by the executors of the late Professor J ohnston, the 
author of ''The Chemistry of Common Life," and after 
whom the laboratory is called. The fire-proof combus­
tion room and the balance room lie between the laboratory 
and the upper part of the physical theatre. The con:· 
bustion room, which looks out upon the quadrangle, IS 

open to the gabled roof, and by means of a fire-proof door 
communicates with the gallery of the lecture theatre. 
Crossing this by a gallery is entered the app~ratus ro.om, 
above the preparation room, and beyond 1t there 1~ a 
physical laboratory for advanced students, bet~een '~hwh 
and the pri,·ate room of the Professor ?f ~hys10s w1l1 be 
found the physical lecture theatre, wh1oh 1s entered from 

theatre, along with the whole of the buildings devoted to 
the engineering and art departments. Over the chemical 
theatre are five rooms for private chemical research, and, 
on a. still higher Boor, a large room which was previously 
used as the college library. Adjoining this block is the 
great gateway, affording access to the quadrangle, and 
surrounded by four sentinel towers rising to a height ot 
about 96ft., the first serving o.s a chimney shaft for the 
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EXPERIMENTAL STEAM ENGINE 

boilers and metallurgical furnaces, the second as a vcnti· 
lating shaft, the third as an experirnenta.l tower for testing 
pressw·e gauges against a column of mercur~, and for 
other experin1ental work, and the fourth afforclmg space 
for a hoist. The tower contains six rooms on three floors, 
and forms the Newcastle memorin.l of the Jubilee of the 
reign of her late Majesty Queen Yictoria, the cost of t l: e 

the low-pressure cylinder is of the "Contraflo "~pattern, 
presented f to the College by Richard sons. W estgarth 
and Co., IJ~imited, of Hartlepool. It is interesting to 
note thattthe several parts of the engine and boiler were 
supplied by no fewer than forty-six different firms and pre· 
seated to the Armstrong College, and erected under the 
supervision of_ Professor W eighton. There is also a vertical 
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testing-machine, capable o£ testing materials up to _100 
tons in tenqion, compression, sh earing, and cross-breakmg, 
worked by a hydraulic intenl'ifiet·, and fitted with auto­
graphic apparatus for recording the relation between 
stress and strain. The amount of work performed by 
this machine is nffirmed to be in excess of that done on 
any other similar mac hino in Orcnt Drita.in or Con­
tinental Europe. 'rhe (ieorgc Slepheul'on ln.boraLot·y of 
the Armstrong C'o\lego al~o conttlins various other s team 
engines, double cylinder gas engines of 26 indicated 
horse-power, a Parsons turbine motor and dynamo, ns 
well ns lathes, drilling machines, and other smaller toCJls . 
Rolow lies nn undCirground gallery used for photometric 
work, nncl nbov<' is the <'ngineering dmwing room, whils t 
ndjoitlin~ it, filling th<' first tloot· of the ~onth <'ot'nPr, is 
tlw <'nglll<'t't'ing lecture t oom, h ctw<'<'ll whi<'h nnd th<' 
,Jubilee l'ower is t-he mineralogical lecture room. The 
whole of the upper floor of the south-west wing and of that 
pot·tion of the south-east wing which lies to the south of the 
.Jubilee Tower is devoted to the s tudy of the fine arts, in· 
eluding all branches of that important work, one of them 
being that of ornamental metal work and enamelling. The 
Arms trong College is nn incorporated society, registered 
under the Companies Acts, and the executive of the 
College is \"ested in a Council, consisting of the Warden 
of the '{; niversi~y of Durham, who is President of the 
College, and forty-two other members, five of whom are 
members of the Cha.p~er of Durham, ot· of the Senate, or 
of the Com·ocntion of the U nh·ersity of Durham, elected 
out of and by the Governors. Of the others, ten are 
elected out of and by the Governors, and the remainder, 
including three nominated by the Corporation of New· 
castle-on -Tyne, and two by each of the County Councils 
of Northumberland and Durham, by the other member, 
of tho Council. The present l'rincipal of the College is 
Sit· I sambnrd Owen, D.C.L., and in making a selection of 
the nam~s of the beads of the various departments, one 
is na turally inclined to turn to those whose spheres of 
labour are more closely as ociated with the work of 
engineers, and mention should therefore be made of 
M athematics, under Professor C. :\f. .T essop; Physics, 
under Professor H y . Stroud, with Professor A. S. Her· 
schell, F.R.S., as hon. pt·ofessor ; Chemis try, under Pro­
fessor P. Phillipq Bedson ; Metallurgy, under P1·ofessor 
Hy. Louis; Engineering and Naval Architecture, under 
P1·ofessor R. L. \V ei~l! ton; and Electrical Engineering, 
undet· Professo•· W. M. Thornton. The whole of the 
ne w extensions to the Armstrong College were designed 
by and cn.n;ed out under the supervir-ion of 1\r t·. W. H. 
1\.nowle~, of Collingwood-street, Neweastle-on-Tyne, and 
to him, as well as to Professor W. M. Tbornton, and to 
Mr. F. H. P ruen, the secretary of the College, we haYe 
t o express indebtedness for much Yaluable data incor· 
po1·ated in this description. 

T IT R E N < ~ I N I~ E R 

graduations ·10 - ·11 - · 12, &c. Only one column of 
m inus line numbers has boon provided, and this is gtvon in 
red . Ilowover, by a lways subtracting the constant diffcronco 
- -1 , other columns can be worlwd out. The use of tho 
line numbers can be most clearly oxplained by the aid of a 
few simple examples. Suppose it is required to multiply 3 ·4 
by 45. The rule, as shown in tbo engmving, is set for this 
opcmlion, the procedure being s imilal' to that of working the 
ordinary :-lido rule. The " 1" of I ho slide1· has been brought 
to the 3·-t. on the upper limb, the}) ··I being in the third line 
from the top. The answer is read ofT on the top limb oppo­
site to the 45 on the second line of the limb. Now, to obtain 
the answer we look for tho line number belonging to 3·4. It 
is found at the end of the row in which ~ · 4 appears, and as 3 
is n. unit, the line number will h<' in the first column, reading 
from left to right, and thel'eforc ":!." 'l'h<' line number for 
-l!i muc:t ht-· songbt for in thr " L<'n~->" rulumn. i.e. , th<' second 
column. Glaucing along the linr of the limb in which the 
number 45 appears, the second figure in the " lino number" 
column is taken , i.e., G. Tbeso two numbers are thon 
added together, tho sum boing 8, and tho answer will 
be on the line on the top limb, in which the figure 8 appears 
in the " line number column "-that is row 1. The answer 
is 153, and we know it is 153 and not 1 · 53 or 15 · 3, or any 
other number, because the figure 8 appears in the " hun­
dreds" column of the line numbers. The rule for multipli­
cation may be stated to be " the line number of the produot 
is the sum of the line. numbers of th e faotors so long as the 
left index is used. If recourse be h ad to the right index this 
sum must be increased by one." In division the line number 
of the answer is the difference of the l ine numbers of the 
dividend and dh,isor if the left index be read, but this must 
be reduced by 1 when the l'igbt index is read. In other 
words, the right index carries ~~ value of + 1 in all operations 
involving multiplication, and of - 1 in a ll operations involv­
ing di\'ision . Square roots, areas and radii of circles, ou bes, 
cube roots, proportion, &c., can all be worked out with equal 
facility with the aid of this slide rule. The rule will no 
doubt commend itself to those requiring accurate results, and 
presents a praiseworthy solution of one of the objections that 
the slide rule presents to the inexperienced. The rule 
before us is sca.rcely suitable for the pocket, as it measures 
H~ x 2~ x ft. An unfortunate feature of the arrange­
ment is that the hair line on the slider is ~in . or so above 
the rules, and parallax interferes with accuracy of reading. 
This position is necessitated by the raised transparent 
triangles at each end of tho rule, by means of which the 
rowb of figures not immediately adjoining the slider are read. 
With bO large n rule the error is small , but we trust the 
inventor may see some way both of removing the objection 
and of providing a rule wi~h the excellent feature this rnle 
has and less bulk. 

OBITUARY. 

MR. CHARLES BU RRELL. 
Wt:. have to record with regret the death of 1\lr. Charles 

Burrell, of Thetford, ~orfolk, on June 28th, at the age of 
eighty-nine years. 

T he business in which he succet>ded his father when he was 
A NEW SLIDE RULE. only nineteen years of age had been founded in 1770, a.nd 

I consisted chiefly of the manufacture of agricultural imple-
THI·: slide rule under consideration is the invention of Lieut.· ments, but under the enterprise of 1\'Ir. Burrell it was soon 

CJI. .\nderson, and is designed to meet the requirements of extended to the manufacture of other classes of machinery. 
those who want to obta.i~ more accurate results than can he Mr. B urrell may be considered as one of the pioneers of the 
ro!lched wi th the ordinary instrument. It is claimed by the introduction of thrashing machinery, he having in the year 
maker~. Messr:;. L . P. Cassella and Co., of 11 , 13, and 15, 184.8 produced the fi rst successful combined thrashing and 
lbzh~ster-row, We!ltminster, S.W., to be eight times as dressing mach ine. It was exhibited at the Royal Agricul-
1\CClW\ te as the ordinary s lide rule length for length. The t urn! Society's Show at York in that year. At tbesametime 
general chnraotcristio and construction of the rulo is sim ilar be c:>mmcnced the manufacture of portable engines. About 
to othrrs in tint there is a slider working between two limbs. the year 1 5i Mr. Burrell became interested in self-moving 
I nstead. howe\'et•, of htwing one single scale on the top and engine;,, and in the following year he commenced the manu­
bottom limbs, and two on the slidor, the logarithmic di \'isions facture of the Boydell traction engine, of \Vhioh many suc­
n.•·e marked on fou r parallel lines on the top limb and eight cessfnlexamples were built. These were used not only forordin­
on the bottom. Thoro 1\re a lso four parallel lines on the ary road transport, but also for ploughing and cultivating by 
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in 1876, to broaden the soopc of their work, which had hu·gely 
inoro:tscd and opcmting under the Jirm name of Ne\\ ton 
and Uox.' ln 1R80 Mr. No\\ Ion sold out his inte rest to )fr. 
Cox who formed out of the old fim1 the Cleveland '1\, ist 
Dril't Company. Removing to Philadelphia, ~Ir. New to~ laid 
the foundation for the present Newton l\rachme Tool \\ orks, 
I ncorporated, in a little shop in Cal~owhill-str~et, ~ith only 
himself and an as;.istantns the workmg force ; m thts shop be 
designed the fir t heavy railroad tools, and a~ the demand 
grew for hi ~-> ' ':\l'iou,.. design" he wn,., seveml L1mes forc~d to 
seek larger quarters. )lr. ~ewton was the solo pr_opr1eto1· 
of the works until .July 14th, 1897, when articles of mcorpo­
ration were taken out, and the firm became the N ewton 
!lfnobino Tool Works, Incorporated , with )fr. ~ewton as 
president aud t reasurer. 

H is donth will be deeply felt , c>~peciall~· hy Lh nQP with 
whnm h<' was m ost closely asSO<'iall"d m husin<'ss. 

MR. LOUIS GASSIER. 

Tn~ appalling disaster on the South-Western Raihvay at 
Salisbury, in the early hours of Sunday morning last, claim ed 
among its victims 1\Ir. Louis Gassier, of the Louis Gassier 
Compn.ny, Limited , and editor of the magazine ben.ring his 
name. 

Mr. Ctlssier was only just forty-three, having been born in 
Boston , Mass., in June, 1863, and everyone believed and 
hoped that he had many years of active and useful life 
ahead of him. H o was connected ";tb se,·eral of the learned 
societies in England and in America, being an associate 
member of the l ron and Steel Institute, and an associate 
of the Ins titution of E lectrical Engineers, and of its Ameri­
can contemporary, as well as a m ember of the American 
Society of Mechanical Engineers, and an Associate of the 
I nstitute of Junior I•:ngineers. 

By his wide circle of friends Mr. Gassier will be remem­
bered chiefl y by his personal attributes. H e was an interest­
ing companion, an excellent host, and had one of the 
kindest and m ost generous natures. 1\Ir. Gassier was not 
accompanied by his wife, who is at present in New York, and 
we believe we are right in saying that the whole engineering 
profession will sympathise with her in her grievous loss 
under such painful circumstances. Mr. Gassier died in 
the infirmary into which he was admitted in nn uncon. 
scious sta to. 

ENGINEERING EXPERIMENT STATION. 

Tm: Universi ty of Dlinois has established an engi­
neering experiment station for the purpose of carrying 
on investigation work, and also to make studies of pro­
blems of importance to the profession , as well as to 
railway, industrial, and manufacturin~ interests . It is 
believed that this experimental work Will result in contri· 
butions of value to engineering science and to the interests 
above n oted ; while, a.t the same time, the pursuit of the 
investigations will gi,,c inspiration to the s tudents and add 
to the educational value of the college of engineering. The 
staff consists of a director and seven members representing 
the different departments of the college of engineering ; a 
corps of assistants will gi\'e their entire time to the work, 
and special encouragement will be given to any of the 
University instructors who may desire to take up some line 
of research work. The first work undertaken was an inves ti­
gation of armoured concrete and the properties of concrete 
affecting armoured concrete construction. This was one of 
the m ost extensive and systematic investigations on this !.Ub· 
ject ever made in the U nited States, and it aided in clearing 
up a number of controverted points. The measured de­
formations in plain concrete bes\.ms sh owed that up to the 
breaking point in tension the modulus of elasticity for 
tension is practically equal to that for compression , instead 
of being one-buH as great, as bad been assumed by many 
writers on this subject. In reinforced concrete beams the 
action of the steel and concrete during ftexurc was studied , 
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s lider. The top two on an ordinary slide rule n.re m arked 
from 1 to 10 and then from 10 to 100, or, taking t he 
first reading as 10, the SCI\Ie gh•cs 10 to 100, n.nd 100 to 1000. 
and so on. I n the Anderson rule each !iC:lle is only graduated 
to 10. In other words, if the scale in the Anderson rule was 
all in one length, M in an ordmary rule, ins tead of being in 
four or eight rows, one placed under the other, it would be 
eight times the leng th it now.,.,. The rule is c learly marked , 
the whole numbers being painted red, and the sub-divisions 
i'll la rge black figu res ; these are again sub-divided. 

Referring to the illustration, it will be noticed that on 
either side of the top scale, and nl so on tbe sJider, there 
nre four column" of bold black figures, which read as 
follows :-

0 .. .. ~ 8 .. 1:! 
a • • • !, • . !• • • • . • • 1 a 
:! • . • • • ,; 10 . • • • • . I I 
s . . . . . . 7 . • • • • 0 J 1 0. • • • • 15 

ANDERSON'S SLIDE RULE 

direct traction. Ln.ter on , in 1870, he took up the manufac­
ture of the Thompson road 11toamer, and, in the course of 
some years' successful experience with it, built engines for 
many countries. 

During all this time the design of traction engines 
generally bad been going through n. period of transi tion, but 
after this period it seems to h11.ve settled into a type which 
was practically the bas is of that now in use, and the firm of 
Charles Burrell and Sons, which 1\fr. Burrell founded , h as 
been intimately associated with the production and develop­
ment of the modern traction in nil its applications. 
. l\fr. Bu~rell , for some ye~r!l prior ~o his death, had prac­

tically ret•red ft·om the busmoss of h1 R firm, which had been 
c:mverted into n nmited company, o.nd the management of it 
has been in the ho.nds or h is sons. 

He was a magistrate of his nativo town , and in private life 
he was held iu the highest eRteom by n. very large circ le of 
friends and acquaintances. 

CHARLES C. NEWTON. 

While on the left of this table there is n.n additional 
column of red line numbers, reading - 4 ; - S; - 2; 
- 1. These are placed one under the other. They aro 
called " line numbers," and are provided to enable the THE death of Mr. Charles C. Newton, president and 
position of the decimal point in any calculation to be nsccr- treasurer of the Newton 1\Iachinu Tool Works Incor. 
tained without any mental calculation. Every calculation porated , Philadelphia, took place n.t Bremen ~n June 
must be worked out with the a id of these line numbers. 13~h . l\Ir. Ne~ton was born Fubruary 9th, 184.6, at Cam­
Suppose we take the lino number 0. Then the numbers on brtdge, Washington County, N.Y., and at the age of 
the top scale will represent 1, 1 ·1, 1 ·2, 1 · 3, &c. Had it nineteen he indentured himself ns n.pprentice to tho Brooks 
been necessary to use the !lecond "line" number, i.e. , I, ~o~otive\Vorks at Dunkirk , N.Y. ,spending mostof his 
then the readings would have been 10, 11 , 12, 13, and so on. ttme m the tool room , whero the fouudation of his successful 
Similarly for the last line num ber _12 be would rend, 1000, after. car~er wa~ laid. After serving his apprenticeship and 
1100, 1200, and so forth. The readmgs on all the scales a re workmg m vanous shops, he .-etumcd to Dunkirk in 1875 
tr~a.t~ in this manner. Number;; below unity can be de~lt l and, 111 partnership with 711 r. J. D. Cox, manufactured twist 
w1th m e~notly the same way, Lwe number - 4 would g•ve drtlls, reamers, cut ters, &c., •·amoving to Cleveland , Ohio, 

. ' SwAt~< Se 

o nd it was shown thA.t the concrete failed in tension at its 
usual breaking limit instead of carrying stress to ten t imes 
that limit, as had beon claimed by som e experimen ter!:, and 
the added stretch in th e Rteel at this point was clearly shown 
on the diagrams. These in\'estigations are being continued. 
A systematic series of tests of high-speed tools and tool 
steels h as a lso heen made, and numerous other lines of 
in\'cstigation ha\'e been s tarted or planned by the various 
departments of civil, m echanical, and electr icn.l engineering, 
architecture, railway engineering, &c. 

BIRTHDAY HONOURS. 

AMONG the birthday honours which were published on 
Friday last we notice the names of the Right H on. W. J. 
P irie, Si r J. J. J enkins, and Sir James Kitson , Bart. Mr. 
Pirie, on whom a peerage has been conferred, is well known 
for his connection with the firm of Hnrland 1md Wolff ; Sir 
J . J. JE"nkins, who is a lso to be made a Peer, has all his life 
been identified with the Welsh tin-plate trade ; while Sir 
J ames Kitson, who is to be sworn of tho Privy Council , is 
bond of the Leeds engineering firm which bears his name. 

TuY. municipalit.v o f Fiume has under con sideration a 
Rcheme for the erection of n large electrical plant fo1· tho 
t>u pply of electricity for industrial ond rlomcslic purpose!~ at a 
s!nall cost to consumers. Water power will supply something 
hko 10.000 horse-power f<>r tho purpose at a cost of ~omething 
liko £ 40,000 to ..t.50.000 initial ~ol1t, and the work i~ to bo 
carried out within th<' ne\l two ycnN< • • 
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RAILWAY MATTERS. 

T1u: Eric Hn.ilt·oo.d Jno.un.gcntcnt ho.s authorised lhc 
immediate olco.:trification of nbout :35 miles of the line between 
Hochcster and Mount Morris, Now York, in a1ccordance with the 
J' lnn to electrify the ltoohester divi~ion. 

TuE tirst tro.mwn.y line in New Yorl< was constructed 
in 1 3:3. 'I' hero are unw 1300 mile~ of lino~ in thn t city, cnl'l'ying 
the pnpulnlion <!Uli time~ 0\'01' in oach yl'nr. 'l'he fnres a•·e all fir. 
(2~d.) foa· any distance. " Wurkmen's f1\rcs" on American tram­
ways arc non-existent. 

Tue Gaceta de Mawrid of 22nd June contains a notice 
to the effect that n. conccS.'Sion bn.::s boon grnnted provisionally to 
D. Baldomero Ha to, representing the towns of Ribadesolla, Cnrtwin, 
Colunga, Vi\laviciosn, nod Gijon, for the construction of a railway 
from l~ibndeselln to Uijon. 

THE Madras Railway and the Southern Mahratta 
Railway aro both fatling in for purchnAe by Government next 
xear. It is likely that ono or more members of the Railway 
Board will visit tbo~e lines du1·ing the monsoon, in order to ~oo for 
themselve$ their condition nod up-keep. 

ALL records for railway wagon construction were 
broken 1·ecently, when the employ6s of the goods wagon clepnrt­
ment of the Pullman shops completed o cont•·nct for 1500 cars in 
twelve days. '1 his i~ 300 more cars than were ever before huilt 
by one concern in the sntoo length of time. 

THE New York Central , the Boston and Maine. and 
the New York, New Haven, o.nd Hartford Railroad Companies 
have agreed upon plans for a union stn.tion in Worcester, Mass. 
It is statod that the new building will b~ const1·uoted n.s soon n.s 
the approval of the plans by tbo Worcester City authorities hn.s 
been obtained. 

THE Prussian State Railron.ds have adopted the Nagel 
system of investigating sensitiveness to colours, in11tend of the 
Holmgren yarns heretofore used. The railroad physicians are 
required to receive instruction in the methods of this system, anrl, 
moreover, they must themselves be tested for colour blindness, 
which seems a reasonable requirement. 

A DESPATCB has been received at the Foreign-office 
from H. M. Embassy at St. Petersburg reporting a recent annouMe­
ment in the Nooo V•·mtya to the effect that a plan is now being 
worked out for uniting the Finnish railways with the main 
Russian railway l'ystem. It is noted that the scheme involves 
tho building of a railway bridge over the river Nevo. 

FoR the convenience of trnsellers from Scotland and 
the Northern and Midland counties of England by the Harwich 
route to the Continent the Great Ea.~tern Hailway Company hns 

rlnced n new type of traiu on the service between Donca.qter­
,incoln and Pnrkeston Quay-Hnrwioh. 'l'ho train is corridor 

t hroughout, noel dining and breakfn.~t cnrs nro pro,·irled. 

TT has been authoritatively announced that the 
ruguay (1 rent Eastern Railway will bo prolonged from 1ts present 

torminns, La Sierra, to San <.:nrl o~, in the Department of Mnldonndo, 
n distance of about 30 miles. In the south-eastern part of 
Uruguay the country is r11ggod and broken, nod the construction 
of the line will be expensive, costing £7000 per kilometre. 

Box tunnel, on the Great \Vestern Railway, between 
l3nt~ and Cbippe_nhn~ •. ha'! been_ closed to traffic s~nce Sunday. A 
portiOn of the bnck hnmg bn.s g•ven way at n pomt about three­
quarters of a mile from the :Box end of tbo tunnel, which is bore 
some 300ft. below the surface. Tbo service between B3th and 
()orsham is completely suspended, and all traffic between Padding­
ton and Both has to be conducted nia Holt Junction, cansing a 
delay of about ten minutes. 

TaE construction of a railway to British Central Africa. 
i~ stated on good nutbority to have been approved by the Portu­
guese Gover nment, and that construction will probably be com­
menced within the next year. Such n railway would, say~ i\lr. 
Frei, entirely alter the pre~ent financial outlook, lend an impetus 
to local trade, and o;ron up the vast binterlancl beyond, w_hwb is 
rich in minerals an o.gncultural produce, nod only awmts the 
:•tlvent of u railway to develop rich natural resources. 

!vh;ANs of transport are greatly lacking in Paraguay. 
The Central Kailwny runs from Asuncion to Villa Rica, !lnd has an 
oxtonsion to Pirnpo, in all a di~tance of 1115 miles. Jt i~ tbou~ht 
that. the company will, however, shortly inorea!'e their rolhng 
stock and possibly construct new branch lines . Two concessions 
for r~ilwnys were applied for during the past year, and a short 
n.\rrow gauge line is being constructed on n large ~roperty belong'­
ing to a British company in the Choco. Expenments ore nlso 
s hortly to be made with automobile traction. 

THE profit-sharing a.rrn,ngement between th_e city of 
Paris and the J'l'letropolitan Rail way Compn.ny seems u1~1quo. ?'he 
city built the line, providing, h~wevcr, track, generatu~g stat1on, 
and e<]uipment at the compnn~ s expense! about_ two-tb1rds of t~e 
total capttal expended being pmd by the c1ty, wb10h lea~e~ the rail­
way to the company for thirty-five year:!. The fares a re : ~<'•rst-clns.•, 
25c.; l!econd-cln.ss, ' 15c.; and second-clas!l return, 20c. Tb~ city 
recei,·es lOc. on each fhst-cln.ss and 5c. on each second-class t1cket. 
At the ond of the thirty-five years the city ig entitled to the rail­
way, and, if it chooses, to the rolling stock at a valuation. 

A SPECIAL cable from its Victoria Falls correspondent 
has been received by the Afi·iean ; l'm·ld, reporting the op~nin~ ?f 
the railway bridge over the Knfue Rivor of the C~pe to C~uro. Rail­
way, the first train having passed over. The_ br1dge, wb1cb 1s ~be 
longest in South Africa, baq been C?mpleterl 10 the record pert.od 
of five months. It consi><ts of th1rteen spans, each 100ft.: w•t.b 
pillari! resting on n bed 16ft. under the water. 'fhe Kafue R1vor IS 
266 miles north of the Victoria Falls, nod the d1stonce from Uape 
Town is 1908 mile~. The railhead, however, is now at Broken 
Hill 347 miles beyond the Falls, the line btwi~ been pushed on 
sim~ltaoeously with the building of the bridge. 

WHAT is said to be the heaviest passenger locomoti_ve 
ever built bns been rlelivered to the Lake Shore an~ Michigan 
:;011 thern Raj.)road. H weighs nearlr 190 tons, of wh1~h 76 ~ns 
ore on the clriving wheels. The engme n.nd tender we~gb 403,t00 
pounds, and the capncity for water is 7~00 gallons,_ wb1le thn.t for 
coal is 15 tons. This powerful locomot1ve wn.s delngncd n.s a step 
in the development of large pn.ssenger locomotives 011 tho Lnke 
Shore road, which began about seven yea_rs ago, as a result of 
which this ronrt hn.s a series of successful dea1gns. The Walsc~aert 
~car has been generally adopted, because of favourable expe~en~e 
10 both freight anti paQseng~r service: ?'ho new locomot•ve IS 

entirely free from untried dev1cos or prmc•ples. 

THE High Commissioner for Southern Nigeria, ~ir 
Waiter Egertou, has ar!ived_ in ~nglal!d in ord_er to confer w1th 
the Govomment in conJunctiOn w1tb Su· FrederiClk Lugard on the 
question' of the contempla~ed ox tension of rail wnys to. tbo 
Niger, the impro\·ement of N1ger tran11ports, ::111~ other quel!tiOns. 
In the matter of railway construction the L:"gos hoe from Lagos to 
lbadnn n dist:1ncc of 124 miles, is now being prolonged to Osbog!>o, 
63 mile~ fnrther in the interior, from which place another sect1on 
of 60 miles will bring the line to llorin; and, ?Y a further exten­
!lion of 56 miles, the rails will reach the N1ger a~ J ebba. The 
unofficial members of Council in Lagos have unommously n.sked 
that the railway shall be extended at once to the N~ger, ~work 
for which the Colony is prepared to raide a loan. . It IS estm1ated 
that £700 000 will be requirerl to complete the rQ.llway system of 
Southern N igeria to the Nigcr at Jebba . 

• 

T H IC 

NOTES AND MEMORANDA. 

BnnT~u tonnage through the Sue:~. Canal last year 
dccrcnsod tliti,!l 8 ton~, n.s compared with 190 I, while Gormnn 
tonnn.ge incren.sod 11:1,923 ton~. 

Tuu all common metals and rocl<s ha,·e an internal 
tompo1·ntm·e clue to radio-activity hns boon di~covered by Profc!!Sor 
Charles Bnrton 'l'hwing, of Weste1·n Reserve University. The 
heat thn11 ueing constantly generated is suffi cient to mnintain 
tbo earth at its present temperature fo1· many millions of yours, 
he says. 

TaE hu.rdest metal, with the exception of steel, is 
t:.antuluru, which will scratch glass ancJ 4ll!l.rtz. 'l'bis molal hru! a 
.specific gmvity of 12· 79, bein~ heavier than leaf); it is white and 
has a crystalline fracture. By the use of the electric furnace 
Moi~san has succeeded in producing metallic tontulum in the regu­
line condition. 

A oooo idea of the extent of the cotton indus try in 
Lombardy may be gathered from the fnct thn.t the total number of 
engine!! iu the cotton mills and fn<:tories is 596, with an aggregate 
horse-power of 38_,701. Of theengine~340orestcnm, 195 hydraulic, 
6 ga.~, &c., nnrl 5o electrical. The total number of boilers is 559. 
The workpeople employed number 63,207. 

AFrER the ceremony last week, when Mr. Hald!l.ne 
opaned the electrical labo•·atory of the National Pbysicnl Lnborn­
tory, Sir John Bruoner roost generously placed the sum of .£5000 
11t the disposal of the Committee towards the completion nod 
equipment of the ndditionol buildings for engineering, metrology, 
nnd metallurgy now in C'ourse of erection. 

IN point of numbers the total manufacturing institu­
tions of St. Louis last year ~gregnted 2480 and the total capital 
employed amounted to £53, 178,277 as comp~red with £30,102,170 
in 1900, or no increase of £23,076,107, or 76 per cent. in five years. 
The cost of raw material used by manufacturers nmounted to the 
sum of £271515,429 n.s against £20,3i8,550, or no increase of 35 per 
ceut. over 1900. 

TESTS have been made in California to determine the 
relative beating value of crude oil and local coal. One American 
ton of coal waq found to be equivaleat to 7181b. of oil. As this 
oil weighs 7 · 6 lb. per gallon, and one barrel holds 42 gallons, the 
above qunntity is exp•·essed n.s 2{ b1rrols. For locomotive pur­
poses, where a better quality of coal is used, the requirement of 
oil to equ~l 2000 lb. of coal is 103i lb., or 3~ barrels. 

UNJJER conditions where a weir could not be built, a 
novel way of measuring the liow of nn artesian well has been 
devised, says the b-on rl qe. Forty feet of lOin. pipe was screwed 
into a 90 dog. elbow on the pipe wbero it came out of the ground, 
nod n hand force pump attached to a small bole t.'l.pped into this 
pipe. 'fbe force pump drew n red aniline liquid fro:n a pail and 
iOJCCted it into the stream, where it was carried along with the 
water and at the same rate. By means of a stop watch and the 
known carrying onpacity of the pipe the llow of the well was easily 
rletermined. 

AccoRDING to the self-recording seismographs of the 
University of , an Francisco, and of the Unitcrl State.~ Weather 
Bureau at Wn.shington , the first sh'lck of the earthquake at the 
former city wus felt on April 18th at 1 hour 12 min. 38 sec., and at 
Wasbinp:ton at 1 hour 19 min. 20 sec., Greenwich time in both 
cases. 'l'he distance between the two stations is 2435 miles, so 
that the tremor was transmitted 2-1.35 miles in 40:.! sec., or rather 
O\'Cr six miles per second. Jt wn.s propagated to Cheltenham, 
Maryland, at the same velocity. and to Sitkn, in Alaska, at the 
rate of 5 · 6 miles per second. 

IN 1829 the first London omnibus was put in service 
by the inventor, George Sbilliheer, who bad learnt the art of 
building the new vehicles in Paris. He started two vehicles from 
the Yorkshire Stiogo at Paddington to the Bank, the fare for the 
wbolo route being ls., half-way, 6d. In less than nine months 
Shillibeer bad twelve omnibuses runnin~ from Paddington to the 
Bank. These omnibuses had to conten•l against much prejudice 
and the existing law, which rendered them liable to prosecution 
for loitering, evett when ::tt.oppin~ to pick up or set down 
pa'lSengers, and this law, at the mstigation of the local shop­
keepers, was frequently put in force. 

REPRESENTATiv~s of the Glasgow Corporation have 
interviewed the Postmaster-General concorni11g the Government 
purobMC of the Corporntion's tt:lephone system. The ter111s which 
Mr. Buxton has offered to GIILQgow will result in a loss to the 
Corporation of £15,000 on capital expenditure, but they include 
the transfer of nil their plnnt and stores, whercn.s if the Council 
waited until its licence expires in 191:3 the Po~tma~<~ter-Genernl 
woultl only take over such of the plant and stores ns might l<uit his 
requirement.~. the advocnte11 of disposal nre recommending that 
the sa.le be effectad now. Financially, the enterprise is a success. 
lt ba.q over 12,000 subscribers, and yielded ln.st year a profit of 
£1500, although the rotes are only about one-half the usual. The 
price asked by the Corporation is £305,000. 

THE annual statement prepared by the principal 
accountant to the Mersey Docks and Harbour Board showing the 
number and tonnage of vessels which have paid rates to the Bonrd, 
with the amount of rotes and dues received on vessels and goods 
in the two years concluded on the 1st inst., has jttst been issued. 
The nu m bor of vessels hn.s decren.sed from 26 065 to 25,773, but 
the aggregate tonnage increased from 15,99S,387 to 16,147,856 
ton~ and the total receipts incren.sed from £ 1,344,560 to £1,374,0!2. 
'fhu~ there were 151,469 more tons, and ar. increase of £29,481 in 
the ~eceipts. The incren.sing size C?f ships is indicated in the 
circumstance that, while there is a decrease of seven~ y in the 
number of for_eign-going ste~mers paying clock tonnnge rates, the 
aggregate reg1ster shows an mcren.se of 50,620 ton@. 

AT the inquest on the body of the seaman, George 
Malcomson, who wn.s killed by the gun explosion on tbe Es.~ex 
•·ecently, it wn.s stated by one witness ~bat the vesse! was engaged 
in stopping a merchl)Dt sbip

1 
and one 610. blank _oartl'ldge had been 

fired. Ma\comson tbeorece•ved the second cartr1dge,nnd wn.sstand­
ing with it about 3ft. immediately at the rear of the gun, oppo11ite 
the breach; No. 2 of the gun's crow opened the breach for spong­
ing before firing the second charge. At that moment there wn.s a 
"back tire " caused br the vessel's steaming ~hend, and a con· 
sequent str:,ng bead wmd. The effect of the ' back fire" wn.s to 
explode the cartridge in Malcom~on's band before the gun bad 
been sponged out. Mnlcomson wn.s killed and others were injured. 
The JUry returned a verdict of " Accidental death." 

THE thirty-sixth annual report of the Deputy-Master 
o.ocl Comptroller of tbe Mint, which bn.s been iS~~ued ~'!a Blue-book, 
~tates that during the year 1905 the work of the depnrtweut, so 
far as indicated by the number of pieces st_ruck, wn.s almost e~actly 
the same M in 1904 bnt there was a cons•clerable decrease ID the 
value of the coins p~od uced, owing to the smaller gold nnd sih·or 
ooina~es. The issuo of gold coin was loc;s tho_n tha~ of 1904 hy 
£4 542 000 while a falling off of about £95,000 ID the ~~~ne of now 
Im'peri~l "iiver coin reduced the total is.~uo to £510,491, a smaller 
amount than in any yen•· toince 18 6. 'fhe 1\guresfor 1905 were:­
Gold £6 500 000; silver, £510,491 ; bronze, £100,326; a totnl of 
£7, 1i0,8i6. 'The average price paid for silver bullion pttrchn.sod 
for coinage wn.s 27-(llcl. per ounce standard, ~r id; less than that. of 
the metal in the London market during 190:>. 1he average pr1ce 
of silver in the London market for the year 1905 was 27Hd. J?Or 
ounce standard, showing a rise of 1{0 d. per ounce n.s compared w1th 
1904. 
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MISOELLANBA. 

LAST wccl< '~; takings on the London County Council 
stenmlxlats amounted to £1~6, nnd a> the Council htwe to pay 
.t::3180 out of lll~<intenance Mcount, tbe ).,ss resulting is about 
£ 1800 a week. The receipt.~ wore £f,OO lo•w thnn during the cone· 
~pending week of Inst. yo111'. 

Tae plans for the lengthening of the dt·y doe!< at Fort­
de-Fro nee, JIJ artiniq no, ha 1·o boon son l home, and i l is Oll pected 
that the work will be begun this year. The present length of 
120 metrel is to be increased to 200 motres. Moro powerful pump~ 
nre also to be instnlled, nble t::l pump out the enlnrged dock in fhro 
hour~. 

TDJ;; Council of the Insti tution of Mechanical Engineers 
have appointed their president, l\Ir. Ejword P. Jlhu·tin, as one of the 
representatives of that I nstitution upon the Main Uommittco of 
the Engineering St:.ndard~ Committee in place of Mr. E. Wind~or 
Ricbards, pa..~t-prosidcnt oft he ln~t:tution of .Mochanicnl Engtneel"', 
who hns retired. . 

I N reply to a question aRkecl in the House of Commons 
on Weclnesdny, it wn.~ st:tted that tbe prospect~ of 1\onting the 
.Monlngu are goofl, if the weather continues favourable. Tho local 
operations nre under the direlltions of the Commander-in-Chief of 
the C'bn.nnol Fleet, nnd it is not proposed to mako any altorntion11 
in the existing arrnngements at present. 

Ta~~ town of Honolulu is lighted by electricity, but 
during the past year gn.swork!' ba\'C bean started nnd pipos laid in 
many direction!', the main ducts being 2in. pipes with a high­
pressure sy~<teao. Urude oil is used for fuel in the generation of 
the gas. 'fhere is a considerable demand for gn.s for use in kitchen 
ranges, of which the supply is regulated at each register by a coin­
in-the-slot mechanism. 

APART from certain tramway works, there seems little 
ground for encouragement to those desirous of introducing horse­
less traction into Malaga, says the British Consul. The roarls 
here are exceedingly bad, noel whilst Aeverol of the principal firm~ 
interested in the question of local transport have considered the 
whole mntter thoroughly, in no instance bn.s it been decided to 
replace the present methods. 

THE Swa.nsea Waterworks in the Cra.y Valley in 
Breconsbire are now comJ.tleted. The mn.sonry dam will impound 
1,000,000,000 gallons of water when the reservoir is full. Tbo 
total length of the dam is 1250ft., and the bei~ht from the founda­
tions 144ft., whilst the width at the b!L~e is 75~ft. ~'romn number 
of streams the water flows in a gathering ground of 2680 ncres, nnd 
the boigbt of the reservoir above sea level is lOOOft. 

Tue experiences of the recent earthquakes have forcibl5• 
emphasised the marked ad\'antages of the short l!teel ~tack. which 
is all thnt is essential with n mecbar.ical drnu~bt ins !:llllation. 
According to the Iron AP', high brick chimneys hn.ve proved to bo 
sources of danger. The1r wrecking on all ~ort.~ of buildings iu the 
s tricken region wn.s no inconsiderable foetor in the general destruc­
tion. Thoro is much to be s-nid for short stacks anti forced or 
inducer! drought. 

TeE motor car industry in Lombardy has become Yery 
important, and is in a flourishing condition, says the British 
Consul. New works have been constructed or are in course of 
construction, companies have been formed, anrl hundreds of 
cars and motor cyclei! nre in use, besides a fair number of cab~. 
vans, omnibuses, and lorries. Many cars ·nre still imported, and 
there might possibly be a market for others ami for heavy 
motor vans or lorries, as well n.s for motor boats for cargo work 
on the lakes. 

A LARGE reservoir with 450 million gallons capacity, a 
most important addilion to the public waterworks system of 
Honolulu, is in course of constmctioo, nod will probably be in 
working order by the middle of 1907. Honolulu at prc!'eut obtain>< 
its wnter by gravity from mountain water stored in reservoirs :>nd 
nlso from arte11ian wells, whence the water is raised by pump~ t() 
reservoirs and tanks at ;ouitablo high levels. With this new I'C•or­
voir it is expected to have a <"OnAto.nt supply sufficient for all 
purposes, without the help of the cxii'ting pumping station~<. 

ON Friday, .June 29th, the coa.>~tal destroyer Gadtl_y, 
built by Messrs. John I. Tbornycroft and Co., Limited, of ('biN­
wick, )oade a satisfMl4•ry preliminary contmcton;' tritd on tbo 
mea.<rured mile at the Maplin. This is the first of the twelve boat~ 
of this new type to mnke a steam hial, and although the weathe1· 
wa< very unfavourable, wind and sea both being high, a speed of 
26.05 knots- the contract speerl being 26 knots- was, we under­
stand, obtained, with a load on board rather in excess of that 
which sbo will have in the middle of the eight hours' officinl trial. 
The vos.~el, it '~ill be remembered, iR fitted with Pnrson><' turbincq 
and oil fu el apparatus, and consirlel'nblo intoro~t, tberefol·o, 
attaches to the tr1al. 

THE Commercial I ntelligence Branch of the HoarCI of 
T rade have received from H. M. Consul-General at Antwerp copy 
of a specification i$$ued by the municipal :tUthorities of that port 
calling for tenders for the supply of material an'.i the construction 
of four railway bridges to be erected on the fortification surround­
ing the new "Bassins Intercaloires " at Antwerp. The cost of the 
work is estimated at £8920, and n deposit of £400 i's required to 
qnnli fy any tender submitted. Tenders should be sent in sealed 
registered envelopes, ntid ressed "A Monsieur le Bourgme~~re en 
!'Hotel de Ville d'Anvers," and should reach the Hotel de\ 1lle on 
August 2nd. A copy of the specification may be seen o t the offices 
of the Commercial Intelligence Branch of the Board of 'l'rade, (:), 
Bn.singhall-street., London, E.C. 

AT 'Southwark County-courh on Tuesday last the 
Coalin~· Syndicate sought to terminate no award of 15s. per week 
mode m 1903 under tbo the Workmen's Compensntion Act, in 
favour of Micbael Dwyer, u coalben.ver. It was stated that Dwyer 
had a small floating tumottr in his ri~bt elbow, which he suggested 
wn.s the result of no accident, and mcapacitated him from work. 
His employers contended that he bad fully recovered from _the 
injury; and that the tumour could be remo\'ed by nn opera tiOn, 
which, however, the man refused to undergo. Deputy-Judge 
Layman said the Act did not compel a man to undergo an opera­
tion but as a means of inducing Dwyer to do ao he would reduce 
the ~ward to ld. per week. If be chose to undergo the operation 
and he wn., not cured, then he couhl come back and n.qk for the 
award to be increased . 

W ~ are pleased to note that the Motor Union is taking 
steps to prevent the annoyance to the !>Ublic caused by the use of 
exhaust cut-outs on motor cnrs. The U nioo is appealing to manu­
facturers of cnr.s and secretaries of clubs all over tho country, 
pointing out that this is on undesirable contrh·ance and one that 
1s of no practical value on n touring car, and, conside1·ing it is often 
the cause of considemble offence to tbe public, asking the co-opera­
tion of the firms and clubs referred to to discourage its use. The 
Union sug~ests that manufactnrers should take every opportunity 
of p1·evcnti0(1.' the adoption of this unne~esanry adjunct when 
advising tbe1r clients, nncl tbnt the comm•ttees of clubs should 
advise their members to rofu.se to take delivery of cars which are 
fitted witb exhnust cut-out!'. Advantage is also taken by the 
Union to draw attention in the ci rcular to tbo objections to 
oxbaust pipes which aro pointed clownwnrdM, and to suggest th!lt 
tbo inOuence of manufacturers and clubs should be used to d•s­
cournge the downward exhaust in the manner s11ggested for the 
exhnu.qt cut-out, a,q there is no doubt that when the di@cbarge is 
carried downw(\rds it tend~ to intensify the dust •mi~'\nce. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
AU TRlA.-F. A. BROCKHAUS, Stilf>'(IQ.<Rf 4, Vitlllt(<. 
C EilNA.- KELLY AND WAtsll , LI~IITF.D, Sht~i1(1/l(li a>l(l Hong Kong. 
FRA~CE.-DOVVF.AU "'- C nF.VILt.ET, n., tlf ltt B fl,tlqHf, Pm·i3. 

C u \ PELOT &, CIF.., R~<~ D<tllpiliM, SO, Pro·iR. 
OERMAN Y.- AAB I!R AND Co. , 1), lJtlttt' <f, 11 /..iiHIOt, Berlin. 

F. A. BROCKHA US, /..(ip:ir; A. 1'WI!ITMEV&n, Leipzic. 
lNOIA.-A. J . COMDRIDCF. AND Co . . R~tillrfL!/ Boohlalls, Bonlbay. 
lTL\LY.-I.Ut>>!CIIt: n MW eo., 8'•i, Co.-.~, ROnll'; DorcA FRenes, Turin. 
JAP~\N.-KF.LI.\' ANIJ WAU!II, L H IIT IW, J'Qkuloanta. 

z. P. )IARUYA AND Co., T&l·yo ltoHI r olw!tama. 
RUSSfA. - 0 . RICKER, H, Ntt!d ,i PI'OJ<jltcl, St. PtttrslJurg. 
UN'IT.KO STATES OF .A..MElUCA.- l!.'TERNATIONA L N!!WB Co., SS a1td 

s:,, DtiLI•te·•ll·ut, Nt i/J ) 'o•·l·; S uosCRII'TIOliNEWS Co. , CMcago. 
S. AFRICA.- WM. nAw~os &.SoNS, LUIITF.D, 'T, Sta·t t. (Boz4S!I), Ca~to1en. 
· C&liTRAL N Ews AOI!NC\' 1 LnHTED, Johanntluu•·g, Ca]lttou:o, 

Dt•l·uaJI, die., and at (Ill their Boohlall•. 
n. A. TuOliP!!Oll AliD Co., 28, RisiJccL··•trttt Ca~t01cn. 
J. C. J UTA AND Co. , Ca]XIOV'», Po•rl Eli:abeUt, Joltunnuburg, 

E<~t Lo.ulo.t, Cn<h(w~tOln<. 

AUSTRAT~TA.-OonooN AN D CoTcu, M elliournt, Sytl.tey, and Qu.tt?Hi rut, 
B1·i~1Jrmt, .tc. 

R. A. TIIOMI'l!ON AND Co., ISO, Ca.lltl·eaglt·!h'ttl1 Sydney; 
M rliJour.tt, A<ltlaidt, tt•t<l B>'ituant. 

T o n N&n AND El t:NDEIIRON, llt• n t·~trut, SydlU!lJ. 
NEW ZEALAN 0 .-0 o n ooN ANI> OoTt' ll, Cvua·~trttt B.ltent ion, Wtllington, 

a.ttt Bt<ljortl· •'Of«.(, Clu-i•tr lmrrlt. 
UPTON AND Co. , At~rNalltl ; OnAIO, J. W. , Nap ier. 

CAN AnA.- Mo NTR F.AI. K F.WS eo., s 6 fmtl SSS, St. Ja»U!&•Itl'ttl, Montrtal ; 
TOROliTO N!!ws Co . , 42 I'ongt·tll·ttt, Torontc. 

OEYLON- WI JAYARTliA AliD Co. , Colombo. 
JAMAICA- So Lt..R8 AND COCl<lliO, E ingt ton. 
STRAI'f~ SETTLEMENT:!.-KlU.t..Y AND WALSB, LnnnD, Singa]>ore. 

S ubsc r ipt ions received at all the Post -offi ces o n t he C ont i ne nt . 

SUBSCRIPTIONS. 
Tu& li!NOIN'D:R can be had, l:ly order, from a.ny n eweagen t ln town or 

country1 at the varlom raUway a tatto11.1 ; or tt can, 11 preferred, be 
A•tpplloa direct from the oflioo on the following torma (pe.td ln 
advance):-

Tialf.yearly (Including double number) . . . . iJJ Ha. 6d. 
Yearly (locludlng two double numbers) • . • • £ 1 9e. Od. 

Cwm READINO CASU, to bold six la8Ue8, 28. 6d. eMh, poet free 2e. lOci. 
H .:redlt occur, an oxt~ charge of two ebllllnga and 81.xpence por annum 

w1U be made. 

F oroljs'n Subecrlption.e wUl.t untU further notioo, be received at the rates 
given below. Foreign ~::~ubecrlbere paying In advance at these rates 
wlll rocelve TILE ENO!NliER. weekly and poet froo. ~ubecrlptiotlll eonl 
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TilE ENGINEER. 

• 

JUJ~ r G, 1000. 

'I'he S a lls bux>y Det>aUmen t. 

T HE most serious and deplor$1.ble accident that 
has occurred on English railways for many years 
happened early on Sunday morning last at Salisbury 
Station on the London an<l South-Western Bail­
way. With the facts our readers are already well 
acquainted, but it is desirable to put Lhem on record 
in as few words as possible. The train was a 
small special, conveying a limited number of the 
passengers of the liner New York, who had landed 
at P lymouth, to London. It consisted of three 
large first-class coaches and a kitchen car. Its 
total weight behind the tender probably did not 
exceed 120 tons, and it was hauled by one of the 
new four-coupled locomotives- No. 421. A picture 
of a similar engine, No. 415, appears on page 18. 
The train left P lymouth about eleven, and should 
have reached London some four hours and twenty 
minutes later. As it cleared Salisbury Station 
the engine left the line, crossed an intermediate 
road, and dashed into a milk train approaching in 
the opposite direction. It, or part of the train, 
struck also a stationary engine, and finally collided 
with the parapet of a bridge, which brought it to rest. 
That it could do so much is sufficient indication 
that it was travelling at a high speed. It was, 
needless to say, completely wrecked; twenty-seven 
persons were killed, whilst a number were injured. 
The smallness of the train conduced, no doubt, to 
the large proportion that the injured and dead bore 
to the whole number of passengers, which appears 
to have been only forty-seven. 

Until more information is fQrthcomiog it would 
be fruitless and improper to seek for a definite 
cause for the accident. There are, unfortunately, 
many reasons why a train may leave the rails, but 
until t he official inquiry is concluded all that can 
be done is to guess or conjecture. Much has been 
said as to the speed of the train, and the popular 
opinion has spread that it was excessive, and was 
the immediate cause of the accident. I t is wiser 
to forbear such hasty judgment. The train is no 
new train running for the first time. It has held a 
position in the London and South-Western time· 
table for more than two years. If anyone will turn to 
THE ENGINEER of April 29th, 1904, he will find on 
pag~ 429 a description by Mr. Bous-Marten of a 
record run made by this very "ocean special," 
hauled by an ~ngioe, No. 399, of a similar type to 
that of the ill-fated train of Saturday night. It is 
always run at a high speed, and on parts of the 
road 80 miles an hour is regularly attained. 
That such speeds in themselYes bave a steadying 
effect rather than otherwise is common experience, 
and it would not be too much to say that few 
passengers are aware how often they approach it. 
At slower speeds there is frequently more oscilla­
tion, and the inexperienced traveller whose attention 
is enforced by the movement concludes that the 
velocity is excessive. We mention thb fact, well 
known to railwaymen, as a warning to those who 
too freely accept the statement of passengers that 
the speed through Salisbur·y was dangerously high. 
Whether it was above the speed at which the train 
is usually run over this part of the road- u.lways 
yery high- will be easily shown by the time books, 
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and by t he ov i<lencc of the guard himself. For 
ourseh ·es we prefer to suspend judgment, in Yiew of 
the fact that a broken mil, a broken axl e, or nn 
obstru ction on t he road, are causes at least ns 
probable ns excessi,·e speed. F or it must be remfm· 
bere<l that speeu a.lone. is not a s.uffic ient explanation 
of a derailment . It in itseH is only an accessory, 
not a prime agent. This t ram has probably gone 
safely through Sali sbury Station many scores of 
times at a speed as high as that of Sunday morning. 
Dut if speed alone were sufficient cause for a derail· 
ment, the train should have left the line the first 
time such a velocity was attempted. We have 
therefore to look for some other cause acting in 
conjunction with speed- rolling of the engine; 
uns teady and irresponsible action of the bogie; 
worn flanges ; excessive side pressure due to the 
curve of the rails; some obstacle, slight in itself, 
which might have been passed safely at less speed, 
but which was sufficient at high speed to throw the 
wheels off the line ; a broken rail ; a broken axle ; 
and so on. Something else must be found besides 
high s peou, and whetber it is discovered or not 
depends upon the facts that remain to tell their 
story, nnd upon the thoroughness with which the 
inquiry is pressed. And we trust that the inquiry 
will be prc~ sed to tbe limits. There is no class of 
accidents more disturbing than unexplained derail­
ments. Faulty signals, a defecth·e bridge, fog 
accidents, n. signalman's or a driver's en-or are 
all palpable causes which we can set about 
correcting. But when an engine or a train leaves 
tbe road, and no apparent cause is found, we are 
filled with a vague uneasiness. It would be far 
more satisfactory to know that this deplorable 
accident was due to a broken axle, or to any other 
definite cause, than to ha,·e vague statements about 
excessh·e sEeed, and it is not unlikely that some 
such cause will be found. 

W e cannot conclude without a few words to 
express our extreme regret that the nccident should 
havo happened to a train conYeying so many 
Americans. J a a. sen~e. a sense which we hke 
to oxpantl when we of'er our condolences to 
the friends of those who are deploring losses 
to day, e,•ery American who comes to Eng­
land on pleasure is the guest of ihe country, 
and we feel that anything that· mars the pleasure of 
their visit reflects upon our hospitality. 

London Tra ffic . 

THE eighth and final volume oi the Report of the 
Boyal Commission on London Traffic has just been 
published. It is a huge book, running to o"er a 
thc.usand pages. It is, as a fact, Vol. I V. of tbe 
series, and contains the appendices to the Report 
and the index. We have on several former 
occasions referred to this Commission and to its 
fiodings. There is not the smallest doubt that it 
worked exceedingly hard and amassed a prodigi.ous 
quantity of information. The pity is that so few 
are likely ever to read and digest all that it has 
written. In an early article on this same subject 
we said :- " It is impossible to contemplat e t his 
colossal result of wasted energy without regret." 
We have seen no reason to alter our opinion in the 
meanwhile. The Commissioners have certainly 
carried out their work with a zeal and application 
which is highly commendable, and yet one cannot 
help feeling all the while that their labours have, to 
a large extent at all e>ents, been in vain. Even 
supposing that all the recommendations are carried 
out, and the £30,000,000 or so which they would 
entail expended, is there really good reason to 
suppose that the betterment would be of lasting 
value to the metropolis '? We are sadly afraid that 
there is not, but rather the re\'erse. It is becoming 
a somewhat trite saying, but it is true, nevertheless, 
that when greater facilities for traffic are given 
traffic will increase. As a general rule this 
increase outstrips the facilities afforded. Th is has 
been so in too many instances to be regarded ss 
anything else but a natural result. It is but 
another instance of Charybdis and Scylla. Oz:e 
hesitates to say which is the less dangerous. 

It may, perhaps, be well here to outline the 
general scheme proposed by the Advisory Board of 
Engineers, who went deeply into the matter, and 
reported at length to the Commission ; the proposal 
was to construct a main avenue or wide street from 
Whitechapel direct to Bayswater, and another from 
Holloway to the Elephant and Castle, crossing the 
river by a new bridge constructed near the western 
boundary of the City proper. This formed the 
nucleus of the idea, hut, in addition, numerous 
streets were to be widened, and provision made, 
not only as regards the breadth of any new streets 
made, but also as to the freeing of points of con 
gestion where the tide of east and west traffic 
clashes with that from north to south. No doubt 
these recommendations would do good for a time. 
Perhaps the improvement would last long enough 



14 

for Lho Commissioners to point to tboir bandi · 
work and say; "Soo wlmt wo havo dono for 
you! \\'ho co.n tH\Y that yom millions have 
not boon well spent"!" The result, however, 
would he the same in the ond, and unless wo 
nre greatly mistn.ken, it would come much more 
quickly thn.n is anticipated. EitheL· ono of two 
things would happen. 'rro.mc is such n.n uncertain 
quantity, that it, is impossible accurately to forocnst 
exactly which of these two things it woul1l be. 
Either the "improved " moans of communication 
would not meet with tho a.pprov~tl of the general 
public, and would :E_>roduce no relief at all ; or there 
would be an amehoration of affairs at first, to be 
followed later on by a condition similar to that 
which now exists. We are inclined to think that the 
latter would be the most likely event.uality. It must 
not, however, be understood that we are, therefore, 
opposed to any attempt to deal wit.h the problem. 
Old thoroughfares, ns it becomes possible, must be 
widened and straightened, and new roads must be 
huilt of as great a width as is possible. We must 
do all we can, even with the knowledge before us 
that in a few years' time all our work will be as 
though it had never been. On the other band, we 
doubt if any sudden effort is desirable ; rather it 
seems to us wise to follow the natural course with 
all cities, and let development progress with need. 

Meanwhile there is one spark of comfort. Last 
November, in a reply sent by Sir Francis H opwood 
in answer to a letter from Sir Hemy Oakley, the 
chairman of the Central London Railway Company, 
it was stated that the Government had sanctioned 
the preparation of a Bill relating to London traffic. 
It is possible that the present Government may 
have different views on th~ subject, but in the 
absence of news to the contrary, it may be taken 
that the Board of Trade has the matter in hand, 
and intends to deal with it at an early date. The 
change of Government will, no doubt, have 
delayed the appearance of the Bill beyond 
the time originally intended. The proposal, 
according to Sir Francis, involved the establish· 
ment of a T t·aflic Board which was to have for 
its object the con trol and co-ordination of 
means of locomotion in the City. It may be said 
that this only reflected the views of nearly every 
witness heard by the Commissioners. The central 
idea was, as we explained at the time, that the 
Board was to seek to make all the various factors 
work smoothly together, and generally to super­
intend improvements. We think that such aBoard 
might go far to ease matters. At the present time 
the police deal most efficiently with a traffic which 
is almost o\·envhelming. They are powerless, how­
ever. to carry out any improvemP.nts. The Board, on 
the other hand, would have full powers to do so. [ t is 
quite possible that a few alterations here and there 
would materially impro\·e the situation . Nothing, 
however, will do away with the root of the evil, 
namely, centralisation. Wherever men congregate 
together, there congestion will he found, and we 
gteatly doubt whether there is any real and lasting 
remedy. If cities built expressly to facilitate 
locomotion have failed to bring this condition of 
affairs about, how can one expect so Lo patch up 
London that there will be no blockage of traffic '? 
The wonder in our minds is that things are not 
worse in out· metropolis than th ey a re. 

London Electricity. 

Tn P. Committee appoin ted to hear arguments for 
and against the proposal of the London County Coun­
cil to supply electricity on a. huge scale in London 
are to be congratulated on the rapidity with which 
they came to a decision aftet· hearing the voluminous 
n.ud conflicting evidence laid before them. T he 
last witness was hoard on .J uno 21st, and on Thurs· 
<lay afternoon, 28th ult., the decisio11 of the Com­
mittee that the preamhle of the Bill was not proved 
was announced by Mr. Luke White at W estminster. 
The bare fact of this statement, we were able to 
include in the last issue of TilE ENCHNP.T·: n, but the 
report which was laid before the H ouse of 
Commons on Thursday evening was in our hands 
too late for the press. The bulk of it will be found 
on page 21 of the present issue. 

Last week, in annouocin~ Lhe rejection o£ the 
Bill, we rejoiced at the deciston of the Committee, 
and if our satisfaction is somewhat clamped by the 
encouragement which the Committee hold out to 
the London County Council to produce n. new Bill, 
n.ncl briog it, boforo the House as quickl y as may 
be, we cannot but feel that much may httppen 
before that is possible, and that the desire to muni­
cipalise everything may not be so strong, say, 
twelve months hence, as it is now. Tbe princi ples 
underlying the Committee's advice to the London 
County Cruocil to " Lt·y again" will be found in 
Clauses 10 anclll o£ the report. Expressed briefly, 
they are- first, t hat t he best means of supplying 
electrical energy in bulk for power and traction 
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purposes is by ono large and inclusive schomo, 
extend i og not on I y ovor t.ho on t,i ro County of 
l.~ondon , but. also to adjoining boroughs ~~nd dit;· 
tricts; ancl, secondly, th 1~t the proper contm l 
authority for t he realisation of such a scheme in 
London is the County Council. Tf th ose opinions 
n.re iofa lliblo nothing remains to he said or 
done; soonet· ot· lat.er, with o1· without opposi­
tion, the whole s upply of electricit.y in bulk 
must be undertal<en hy tho municipality. But 
whilst we rendily admit the advantages of uni­
fying a variety of systems which n.lready exist, it is 
a very different thing to create an entirely new 
system o£ huge dimensions for the solo reason that 
it is more economical than a divided system. If 
the County Council were under an obligation to 
su pply electricity to the "County of London and 
adjoining boroughs and districts," then it could not 
do better than to bring all its branches under one 
head. But, save in its own opinion, the Council 
is under no obligation of the kind. Other people 
are quite prepared to supply the electricity in just 
such a way as the Council would supply it, and 
that they may or may not be able to secure t.he last 
per cent. of dividend in doing so by the method 
they propose is nothing to the Council. Each one 
of four or five sepamte schemes to supply different 
parts of London might not be so successful 
financially as a single gigantic scheme, but if the 
money inve§_ted wero private money the share· 
holders who entered willingly upon the risk would 
he the only losers, and they only in the abstract 
sense that they might have made more under dif· 
ferent circumstances. That the user would be any 
worse supplied by private enterprise than by the 
Council we find it bard to believe ; and whereas, in 
the one case, the municipality has to meet the bill 
for ll. gigantic experimen t, in the other it is put to 
no expense whatever. 'Ihis financi al aspect of the 
case has impressed the Committee, and we read 
with pleasure their warning that "the report of the 
Finance Committee of the County Council renders 
desirable a careful consideration of alternative 
s ~bemes." This is a feature of its scheme to which 
the Council has resolutely closed its eyes. It has 
been so disturbed lest private enterprise should 
secure a Bill, that, reckless of the consequences, it 
has hastily drawn up its own without considering 
the cost. We need not recommend the many asso­
ciations of ratepayers which are springing up 
where•er municipal extravagance is rife, to study 
the report of the Council's own Finance Committee 
on this •ery scheme. 

Commenting some months ago on the formation 
of this hybrid Committee, and on th e refusal of the 
"Additional " company to appear before it, we 
expressed Lhe opinion that the Council would 
get its Bill whatever happened, and t hat it would 
proM by the facts brought out in the inquiry. 
That the latter plan will be adopted may be 
gathered from Clause 16 of the report, which 
reads : "Further consideration should be given in 
regard to many matters poin ted out during the 
courso of the inquiry, with a view to amending and 
improving the scheme." And in order that the 
Council may have every opportunity o£ putting 
this suggestion in force, the field is to be kept 
open for it till it brings in a regenerated Bill, 
improved by the knowledge gained during Lhis 
inquiry, before Lhe House next session. One of 
the facts that has been brought home to it is that 
due consideration must be given to the fact that 
both local authorities and companies have expended 
a great amount of capital in the building of 
generating stations, and the new Bill must contain 
clear and distinct provision "so that the existmg 
financial position and obligations of local authori­
ties anc1 companies o.s authorised distributors should 
be taken into account. !n any revision of prices." 
This requirement will no doubt be met, and we still 
fear the Council wi ll get its Bill, but its case has 
undoubtedly been we~tkened in many respects by 
the report. beiore us. Much will now depend on 
popular feeling somo nine or ten months hence. 

• 
Contractors' Llabllltles. 

D ECIAIONS of the Courts which relate to disputes 
between employers and contractors so often depend 
upon a peculiat· set of facts that it is not always 
easy or even possible to deduco a general principle 
from any pn.rticulat· case. A recent judgment of 
the Privy Council, howover, is worthy of note, 
inasmuch as it, deals with a point which, so far as 
we are aware, is on tiroly new. It relates to tho 
question whether n. contmctor may recover interest 
upon capital expended by h i m in carrying out works. 
T he facts, so fM o.s material, are shortly these:­
T he Thames Ironworks were employed by the 
Cape Government to construct certain railways. 
With regard to two of the m ilw:1.ys, there was a 
clause in the contract providi ng that 10 pet· cent. 
s hould be retained by the Government from the 
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payments falling clue ns the lines wero corstructed. 
This 10 per cent. was to form a guarantee fund 
which was lin;t t.o he tLpplicd t.o n1aking good any 
dofocts in tbo construction of these rai I ways, and 
t.lw hahwco was to be• cle:dt with in termH 
o£ :tn aarermrnt. reh\ting to t.he const.ruclion of 
a thircl ~·ailwny . ' fho.t agreemrnt pro,·ided that 
the sums in quest.ion s hould ho handed O\et· 
t,o the com pany as follows, viz., one-third 
whon the third lino h1vl been completed to a 
certain gPographical point, one-third when to a 
certain fu rther point, anu one-th it·d on final com­
pletion. The agreement for the construction of the 
third railway provided that the contmctors s houlu be 
paid a subsidy of £ 2000 per mile for the work done 
by them. It' also provided for payment ns the work 
wont on, with a retention of 10 per cent., while the 
contractors had a lso to lodge £50,000 as security. 
We now come to the clause which is of importance 
for the present purpose. It was provided tbat 
if the cont.rn.ctors should fail in the construc­
tion of the ~hird railway t.hey should forfeit 
the security and the retention monies above 
mentioned "as and for liquidated damages, and 
thereupon tbo agreomont between the Government 
and the concessionary shall cease, and the Govern­
ment shall thoreaftet· as soon as the amount of the 
actual cost of such incomplete line shall have been 
ascerta ined , pay to the said concessionary the 
amou nt so o.scertaioecl, less such amount ns 
shall have been paid on account of subsidy, 
and less the amount of retention money herein­
before referred to." The contractors fa iled to 
complete the third line within the time limited. 
The Government then obtained leave to en ter upon 
and take possession of it. The contractors, whose 
interests had by this time come to be vested in Mr. 
Arnold F. Hills, then brought an a.ct.ion claiming, 
amongst other substantial items, t.he sum of 
£73,500 12s. 7d., at which figure the referees hn.cl 
valued that portion of rai lway No. 3 which had 
been constmcted by the contractors. They u.IAo 
claimed interest on the capital which had been e~­
pendecl by them in part performance of the cont.mct 
for the third railway. The Supreme Court at the 
Cape decided that there could be no claim fot· 
interest, and the Privy Council has afllrmed th is 
decision. In delivering judgment, Sir Arthur Wil­
son said : " To add interest would be to disregard 
the plain meaning of the word 'actual ' as applied 
t o ct.>st. T he referees have hP.re, as practical 
men , estimated the cost of the works; in other 
words, they have said tha t so much money 
was expended to make them. To add something 
more in the name of interest would be t.o 
add something which never could be actual cost, fo1· 
it would either be a sum calculated on an assumed 
general rate of interest, or it would be a sum which 
varied according to the financial position of a par· 
ticula r contractor." H e also pointed ouL tha.t. 
accordiug to the schedule, t he payments wore m•t<le 
llJJOn the engineers' certificates relating to a.cLual 
cost. This is a decision which s honld he noted by 
tbe contractor. It would seem that when a con~ 
tractor undertakes to carry out a piece of work for 
n. cet'Lain sum of money, nnd for some reason or 
ot.her he is unable to complete, hut is in 1l. position 
to mnko a claim for the value of what he l•as 
alren,dy done, he is not entitled to interest on the 
ntouey which has been tied up in the works. 

Iron PPices and Wages. 

l'r is remarkable how few serious disputes there 
havo been of late in Hritisb industries connected 
with t he iron ancl stcol and engineering trades. Ro 
conspicuous is the change contrasted with only a 
few years a.g0, that we are db posed to believe tha t o.t 
last the unionist leaders are pu tting on wisdom. 
The alteration is one upon which the trade of tl•e 
country is to be warmly congratuln.ted. Not before 
it was high time that t he workpeople showed 
greater confidence in capital, it is true, has the 
better conditions of things appeared; still, however 
tardy in arrh·al, it is none Lho less sincerely 
welcome. Perhaps foreign competition has at last 
tol!l it.s tale upon trade union counsels. A con· 
spicuous instance of the better relationships 
existing between masters and men lms been afforded 
hy the condit ions in the manufactured iron trade of 
the Midlands and South Wa.les. For two years 
wages in the iron trade in the distl'icts named and 
in South Yorl<shire n.ntl LancaRhiro, ha.ve, as we 
lately pointed out in these columns, been conducted 
without the existence of a sliding scale. Owing to 
re-arrangement desired by Lhe ironworkers the 
sc~le has been in. abeyance, wages, mean\\ hi le, 
betng regulated m;unly by the ascertainments from 
time to time in the North of England. Yot, 
though working cond itions in ~he two clistricLs are 
in somo particulars largely uissimilar, there has 
been no disturbance of industry, the Midland and 
Welsh operatives having loyally abided by their 
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leaders' n.dvice to remain 11uiet n.t t he mills and 
forges. The firs t rcLurn or iron prices Ullder 
the new scale, which has now oeen arrangeu, has 
just been issuet1. It is a historic document, since 
for the first time for a period of thirty years 
or so, the ascertn.inecl average is the result 
of an examination of the books, not of twelve iron­
making firms, as always before, but of seYenteen. 
Bars, axles a.nd tees, plates and sheets, hoops and 
strip iron, a.re all included in tho unge from which 
the net wage is struck, and this average for tbe t wo 
months e::tding April-tbe latest elate investigated 
by the accountants to the Wages Board- is declared 
to have been tJi 18s. :3d. [t was anticipated that 
the declaration, when ascertained, would give the 
men an advance-as it actually does--:md this 
advance of 2~ per cent. was conceded to them in this 
belief a. month ago. Tbe actual increase which 
appears in the selling average price is 6s. 4<.1. per 
ton. It is interesting to observe that the avera.ge 
selling price of bars only is returned as £6 17s. 8d., 
while angles and tees figure for £7 2s. 3.u., and 
hoops and strips £6 16s. 2cl. As to plates and 
sheets, the combined average of these descriptions 
of mill produce was £7 !Os. 5d. The Midland iron­
works continue to bold the record as the largest 
producers of manufactured iron in the country. 
For the two months under review the output was 
34,800 tons. The make of bars alone was 24,300 
tons. Altogether the reissue of these returns nJter 
so long an absence is a. very valuable event in 
the iron trade. 

The Royal Ag~>lcultut-al S ociety. 

WHEN the Royal Agricultural Society decided, 
contrary to the wishes of a large number of its 
members, and in spite of the warning of many of 
its friends, to abandon the migratory show system 
in favour of a fixed show yard near London, there 
were not wanting critics who saw in the change 
what was considered to be " the beginning of the 
end " of the Society's shows. That there was 
justification for the prophecy is only too true. 
-The London shows were. one and all unmitigated 
' lailures, from whatever point of view they are con­
sidered. The exhibitors fell off, and the London 
public ignored the existence of a show which 
lacked the excitement necessary to draw the 
pleasure seeker. We are delighted, therefore, to be 
able to record the success 'vh ich has attended the 
return of the Society to the peripatetic system. 
Not only was the number of exhibits at Derby in 
excess of recent years, but the attendance on the 
four days of the show reJ.ched to over 119,000, or 
roughly five times that at Park Royal in 1905, and 
this in spite of unfavo~rable weather. The pro­
ducer gas trials were equally successful, and 
'attracted considerable attention, and although we 
are not in possession of the necessary data to 
formulate any opinion of the working of tbe 
various plants entered, we believe that the com­
petition was vory close, and will serve to show 
aariculturists and others what an inexpensive and 
simple plant the gas engine and producer con· 
stitute3, and how cheaply power can be obtained 
by its means. The· s~ciety has now sold 
its L:mdon show ground, its costly offices have 
heen disposed of, and all the economies which can 
safely be made in the staff have been carried out. 
We venture to predict for this time-honoured 
ins!iitution a future worthy of its traditions. 

LITERATURE. 

Refort of the Electric Railway Test Conmdssion to the 
President of the Louisiana Purchase E xposition. New 
York: 1\feGra.w Publishing Company. 19()1). 

Tars la rge octavo volume of 621 pages, profusely, ii 
indifferently, illustrated, contains the report of a Com­
mission consisting of Messrs . J. G. White, chairman; H. 
H. Vreeland, treasurer; J a mes H. McGraw, secretary; W. 
G. Wilgus , a nd George F. McOulloch. The volume is not 
one that lends itself to r eviewing, if by reviewing is under­
stood criticism of the work done by an aut hor, and of the 
way in which he has done it. The r~port is a .quite lucid 
and straightforward s ta t ement, and IS very likely to be 
la rgely used as a book of r eference. We calln:ot better 
define the oriain of the volume than by the followmgquota­
tion from th; preface. " The organisation of the Electric 
R a ilway T est Commission was due to the recognition by the 
officers of the Louisiana Purchase E xposition of the fad 
h a t the presence of a. large amount of electric ra ilway 

apparatus gathered toge~her for exhi?i~ purpose~ offered 
o.n exceptional opporturuty for obta1rung pract1ca l and 
scientific information of equal interest to the producer 
and to the user of electrical machinery ; and of the 
further fact that such investigations could most advan­
tageously be carried out. under the ausp~ces of the 
Exposition." Sub-com':ruttees were appomted, a.n.d 
se1·ies of tests were devised and m ade. The r eport IS 
divided as were the t ests, into seven parts or sections . 
and sixteen chapters, to which are added. t wo ap~endices . 
Part I. is introductory, Part II. deals wtth service test s 
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of electric cars, Part Ill. with acceleration, Part IV. 
with the storage o f ait· for braking 1tnd various syst euas 
o f braking, Part V. with a s torage battery locomotive. 
1\wt \' 1. with a lternating current losses on track, and 
P t1.r t \ ' 1 L with train resistance. 

The wor), was carried out as fat· ns pos~ibl~ · under 
ordinary practical conditions, with the intention of 
!;upplyi ng definite information a~ to what nctunlly goe~ 
on day by day on an electric railway or tramway. There 
i!': in each case n. description of the mechanism tested , of 
the method of test, a nd t abulated and graphic statements 
of the results. Anyone in this country or elscwhc1·e with 
the book before him can tell wha t is likely to be Lhe 
result obtained ft·om any g iYen combination of mechanism 
worked into a street car or a ra ilway coach. The descrip­
tion is in a ll easel'! sufficiently full to enable a nyone turn­
ing to the book for reference to see just how far his case 
and that gi,·en in the volume are alike. The competent 
reader will be able to recognise dif'l'erences a nd make due 
allown.nce fm· them. 

Not a few of the r esults obtained arc dit·cctly or 
partially opposed to preconceived ideas, and some of ihe 
statements made are in a way surprising. Thus, the use 
of iron trusses under long coaches, to p revent them from 
sagging in the middle, seem s to haYe been regarded as 
not more excellent than novel. The two most interesting 
chapters, a t a ll events in a broad sense, are those devoted 
to acceleration and train resistance. The results of t he 
~rials of a "city car " are set forth in nine graphic 
diagrams, djvided into two sets of curves for each test, 
one showing the electrical data, while the other shows 
the speed a nd distance dat a . The average acceleration 
was 1· as miles per second; the 8.\·erage current, 146.7 
amperes; the twerage power, 74 · 6 kilowatts. Twenty 
miles an hour wal': reached in 16 ·10 sec. In this, a!': in 
most other t ests, the speed curves s how a rapid increase 
at the start, which increase gradually fall s off until the 
maximum velocity is reached. 

When we turn to the air resist ance tests we encounter 
much that appears to involve the whole pu:r.zle of a ir 
resistance in a. deeper mystery than ever. Railway 
experiments have gone t o show that the head resist ance 
is very smaJl, and that it is the displacement resistance, 
due to the bulk of th.e train, which is the most important. 
The primary object of the tests was to secure data 
relating to the t rain resist ance of an inter-urba n car, 
without and with a trailer, at speeds of from 30 to 
70 miles an hom. The second object was to obtain 
simila r data for a dynamometet• car specially con· 
s tructed for measuring a ir resistance. This latter car 
was known as the Louisiana. A Yery detniled descrip· 
tion of it is gh·en in Chapter XV. I n general t erms, 
it consisted of a steel frame or chassis provided with 
ra ils . On these rails was supported by wheels with roller 
bearings the body of the car, which was r etained in its 
place by springs and various safety deYices. The resis t· 
ance of the air always tended to move the car backwards 
on tlle chassis, and this movement was registered in 
dist ance and amount by sufficiently simple apparatus. 
The car body could be fitted with ends of various pattern, 
made up of light match-boarding on st eel frames. One 
experimental end was dead fl at, others were made with 
curves of difi'erent orders. It wa~ found that the flat front 
was not only the worst, but out of all reason the worst , 
and tha t a parabolic " Vestibule," in pla n much like the 
bow of a fast steamer, was the best. But the difference 
does not make itself greatly felt until high speeds are 
reached. The " suction " behind the car was by no means 
a negligible quantity; thus at 60 miles a n hour, the car 
being fitted with parabolic wedges at both ends, the head 
pressure absorbed 32 · 2 horse power, and the suction 
6 · 91 horse power. But the flat front required no less 
tha n 126 indicated horse power, while the suction repre­
sented 7 · 68 indicat ed horse power. The cun·es of 
pressure as worked out are very uniform. The actual 
speeds attained with the 6 .1t front did not exceed 50 miles 
an hour. There was not p:>wer enough to attain a higher 
velocity. But when the car was fitted with the parabolic 
wedge vestibule a speed of 75 miles nn hour was easily 
reached. More cogent testimony t o the value of the 
"cut air " bow could not be had. 

The work of the Committees appears to have been very 
well done, as was indeed to be expected, considering the 
competence of those who served on them. ' Ve have 
failed to find a ny evidence of bias in dealing with the 
results . Indeed, there are only a few direc t expressions of 
opinion. The story told is in all cases lucid and 
intelligible; but care has been t aken to warn ihe reader 
that the whole ground has not been tilled, and that much 
remains to be done in improving the electric car. The 
book is, we m ay say in conclusion , a very valuA.ble 
addition to the library of the electrical engineer , and the 
more so that it is surprisingly free from formulre of all 
kinds. 

SHORT NOTICES. 

Practical Motor Car Repair ing. A handbook for motor 
cm owners and dri,·ers. B y Eric W. Walford. London: 
Percival -Marshall and Co. Price ls. net.- This little book 
deserves to bo well-known amongst users of self-propelled 
vehicles. It differs from most of the publications of a some­
what similar kind which have hitherto appeared, in that it is 
essentially practical. There is a truly woeful absence of 
knowledge in road-side motor car repairing establishments, 
which this work ought to help to remove. Chapter I. deals 
with the petrol motor, the grinding in, and removal of valves, 
the repairing and setting of timing wheels, &c. Chapter Il. 
is upon ignition, and contains useful hints upon how to 
discover causes of spark failure, and the charging of accumu­
lators. There is an unfortunate misprint in this chapter, the 
starting handle being referred to as the "spadting " handle. 
Chapter Ill. treats upon the cooling system-a common 
cause of trouble in motor cars-and shows how adjustments, 
the repairs of pumps, and radiators may be effected. 
Chapter I V. includes useful information on carburetters, 
exhaust and lubrication systems. Chapter V. is beaded 
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" 'l' ransm ission," and is rather brief, the bulk of the matter 
referring t.o clutches of the lca.thcr-liucd p:~ttcrn. The 
author shows bow Lo proceed to re-leather a clutch, but omits 
the ,·er)' nccc!!:mry proc<'SS of first soaking the leather 
thorougb ly in water. In Chapters \'1. and Vll. the author 
describes methods of repairing frames, t<pring axles, aud 
wheels, nnd tires while on Lbc road. ln Chapte.r \'Ill. some 
of Lhe lcssc>r troubles which bring a \'ehicle to n stop are 
describC'd, and again typographical errors have ct·ept in . 
Spnrkin~ plug is described as "sparkliug" plug, while 
" rebnu;h ing ., of bearings is an obvious misprin L. The 
sketches and illustrations are very legible. 

Golcl T)reclaing , <"tnnual supplement, illustmtcd. By Cap­
tain C. C. Longridge: London, 1906. The Mi111ing J01trnal, 
pp. xi. and 67.- So much additional information has been 
forthcoming during the past year in connection with this 
progressive branch of minjng, that it has been thought desir­
able to produce th is volume supplementary to the author's book 
on the same su bjcct published last year, ~tnd it is just as nicely 
produced and illust rated. The information include~; notes on 
the relative merits of shafts nnd boreholes for prospecting, 
on nu·iou!l n1ethods of gold mining, on centrifugal compared 
with bucket elevators, whilst the u~c of the submerged jet 
dredge and the application of the steam turbine, the suction 
g~ts producer, and petrol engines on dredgers are not ed. 
There are 500 dredgers in operation now t hroughout the 
world , and the notes in this volume emanate from thirty-two 
localities in vnrious parts of the globe; they are mostly rather 
scrappy, unedited cuttings, but it is bandy for those interested 
to haYe them collected in one volume. 

The Automobile Handbook, 1906. London : 119, Picca­
dilly. Price 3s. net.- This is the third edition of the hand­
book issued by the Automobile Club and the 1\Iotor Union of 
Great Britain and Ireland. In addition to giving particulars 
of the automobile organisations of the United Kingdom and 
other necessary information for users of self- propelled 
vehicles, the book fonns n. very complete guide to touring 
at home and on the Continent. There is a directory of 
hotels and repairers; itinerat·ies of several importn.nt routP.s; 
plans of principal towns ; regulations of foreign coun tries ; 
steamship charges and arrangements; Acts of Parliament 
and regulations governing the use of motor vehicles; and a 
list of the standard motor cars of 1906. The book has been 
edited by l\fr. W. Rees J effreys, and will form 1\ welcome 
addition to the bookshelves of all users of motor cars. 

Dict-ionary of J<Jn.ginee1·img Terms in E11gl1sh and Spanish. 
By And res J. R. V. Garcia, London : Hirschfeld Bros. , 
Limited, Furnival-street, H olborn. Price 3s. 6d. uet.-The 
author, in the preface to this little book , states that the 
object of the publication is to satisfy the demand for an 
up-to-date technical dictionary of the terms in general use by 
engineers, and he has succeeded in a large measure. The 
contents are arranged in 1\ manner which renders the finding 
of any particular word fairly easy, but the book displays a 
rather incomplete knowledge of English engineering terms. 
The inaccuracies will, however, be obvious to most technical 
readers. " Back-llCtion steam engine," for instance, probably 
is intended to mean "reversing engine," and "worm of 
screw " is no doubt intended for n. "screw thread." Such 
slight defects may be remedied by careful revision. 

The Bnsin.zss Bhte-took. London : Curtis Gardner and 
Co., Limited, 65A, Cannon-street, E.C. Price 2s.-Although 
numerous articles h11.ve ~~ppeared from time to time in various 
papers, describing what th~ wri ters considered to be the correct 
method to buy, carry on, or sell a business, there hM·e not 
been many books published on the subject. The " Business 
Blue-book " is written primarily with the above objects. It 
contains numerous short chapters on important matters 
relating to business enterprise, and gives much advice. We 
think that some of the chapters could be extended wi th 
advantage, and others made slightly more prMticaL 

BOOKS RECEIVED. 

Rhodesia Review : An Independent Qum·terly for Settle1·s 
and Shm·eholde,·s. By Percy Lindley. London : 30, F leet­
street, E.C. 

The Concise Interest Calculator. By A. :M. Ca.mpbelL 
London: Crosby Lock wood and Son, 7, Stationers' Ra.ll­
court, Ludgate-hill. Price 2s. 6d. net. 

Elect1·ic Machine De.~ign : Being a R evised ancl Enlrwged 
Edition of E lectric Ome-rators. By Rorace Field Parshal 
and Henry 1\fetcaH Hobart. London: Otnce of .P:nginPering, 
35 and 36, Bedford-street, Strand, W.C. 

He1·esies of S ea Potrer. By Fred J. Lane. London : 
Longmans, Green and Co., 39, Paternoster-row. Price 
12s. Gd. net. 

THE JAPANESE BATTLESHIP KASHIMA. 

Oun two-page Supplement il1ustrates one of the J apanese 
Navy's latest additions, the first-class battleship Kashima .. 
From time to time we have described the progress of the con­
struction of the Kashima, and therefore most of our readers 
will doubtless be already acquainted with the particulars of 
her. However, the following description will remind others 
of the general dimensions of the ship. She was constructed 
on the Tyne by Sir Wm. G. Armstrong, Whitworth and Co., 
Limited. Her length on the w~tter lino is 455ft. ; her 
breadth, 78ft. 2in . ; her draught, 26ft. 7~in. ; and her dis­
placement in tons, 1G,400. The armament consists of four 
12in. guns twin-mounted in barbcttes, four lOin. guns 
mounted singly in barbettes, twelve Gin. guns in tbo citadel , 
twelve 12-pounder guns, six 1\Ia.xim guns, three 3-pounder 
guns, and five torpedo tubes. The 12m. guns are 26ft. and 
the l Oin . 22ft. above the water line. The Gin. guns in the 
battery are from 13ft. to 14ft. above the water line. The 
generaJ particulars of the main propelling machinery and 
boilers are a.s follows :-There are twenty Niclausse boilers 
arranged in three separate boiler-rooms. They have a work­
ing pressure of 230 lb., and a grate surface of 1300 square 
feet, and a heating surface of 43,000 square feet. There arc 
twin engines, each having four cylinders of 36in., 5lin., 
GSin., and 63in. diameter, with a stroke of 48in . The 
designed speed was 18~ knots. The displacement of the ship 
is over 17,000 tons. Further particulars of the Ka-shima 
\Vill be found in THE E NGINEER of April 8th, 1904 ; 1\farch 
24th, 1905 ; 1\Iarch 31st, 1905 ; and April 13th of this year , 
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ROYAL AGRICULTURAL SHOW. 
No. I I. 

L,,..,T week we mentioned the firm of llobey and Co., 
Lirmted, Lincoln, o.s the latest addition to the ro.nks of 
motol' wagon builders. The steam wagon exhibited for 
the first time o.t the Royal Agt·icultural Society's .Show 
at Derby has many exclush·e featmes. As w1ll be 
observed from the general "iew, Fig. H, the vehicle has a 
vertical boiler, horizontal engine, and steel channel h·ame. 
The motion is transmitted to the road wheE~Is by gearing, 
no chains being used. The wheel base i short, and the 
load is placed well over the driving wheels. ?'.he wagon 
is designed to cal'l'y fh·e tons and ht\ul an add•t•onnl loo.d 
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Fig. 4 - ROBEY'S WACON BOILER 

of two tons. The boiler, shown in section in Fig. 4, has 
lOB vertical fire tubes, 1 tin. in diameter, all of which nre 
submerged and easy of access !or cleaning. The top of 
the boiler has an enlarged wo.t< r nnd steam space, and 
the combustion chamber is arranged to provide super­
heating surface. The fire-doot· i.s in the ban·e! and facing 
the dri\ er. Mudholes are prO\ 1ded for wasbmg out and 
!or internal inspection and scaling. Two bolted joints 
give access to the outside eA t.hc tubes and the top of the 
fire-box. The grate and heating surfaces t:ee1~1 suflic~cnt 
for their purpose, and at the base of the ~hmmey '" a 
superheater, b.v means of which the exhaust steam may 
be dried prior to being emitted to the atmosphere. The 
engine i-. of the compound pattern, with two cranks, 
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the high nnd low-pressure c~ lioders being b~ought out 
flush with the side frame of the wagon. Thts arrange· 
m"nL not only facilitates inspeclion, but also brings 
the driving stresses in line with the members of the 
ft·amc. The cranl< shaft bearings are placed close to the 

., 

Fig. 5 - ROBEY'S WACON WHEEL 

crank discs, giving g1·eat rigidity. The crank shaft and 
second motion shaft are fitted in the same cast steel 
brackets, perfect alignment being thereby always main· 
tained. The legal speed of five miles per hour is obtained 
at a piston speed much below the Hafe worlting limit. A 

nnd tear. The boiler feed pump has n slow speed, nntl 
can be run when the wagon i:; !lttitionary. 

A departure has been made i.~ the c.onstruclion of I ht' 
t·oad wheels; a reference to l•1g. G '"11 show how tltct-c 
are built up. They have cast Rtccl centres and spokes, to 
which n.re bolted elm fellocs. The centres and felloes arc 
forced, under hydt·aulic pressure, into ctuciblc cast RLeel 
t ires, which have on their intemal periphery a Yery slight 
taper. ~hould the t ires in cour.se of time ~tretch, 
they can be tightened b_y bolts prO\'lded for pulhng _the 
centres further into the taper rims. The renewal of t1res 
is a very simple and ioexpenRi' e matter. Practieall_y the 
whole of the bearings and engine po.t t3 arc pro\'ided with 
forced lubrication, and are protected from dust by a casing. 
To fa<'ilitatc starting, an auxiliary 'alve operated by the 
foot of the drh·er serves to admit high-pressure steam to 
the low-pressure cylinder. \\' hen a trailer is in use, the 
driver can apply the brn.keR fl'om the footplate of the 
wagon, thus meeting the requirements of the law, and dis· 
pensina with an assistant on the trailer. This is effected 
by me:ns of o. simple design of flexible coupling between 
the two 'chides, the whole arrangement forming a con· 
tinuous, powerful, and ea.sil.Y worked brake shaft extend­
ing from the footplate of the wagon to the road wheels 
of the trailer. 

A light steam tractor designed to work under the 
Motor Car Act was exhibited for the first time bv 
C. BuncH and Sons, Limited, Thetford. Its chief 
features are a double-crank compound engine, 5ft. driving 
whcclr;, !'}ll'ings under both axles, and wot11l and worm· 

Fi&. 6 ROBEY'S STEAM WACON 

Rlow speE:d gear is fitted for hill climbing in bad weather \\heel stem·i.ng gear in place of the chain steering uRnnll,y 
or on bad roads. A Yery simple reversing excentric takes applied to this type of engine. The bciler is designed 
the place of link motion. An arrangement has been for a pressure of 200 lb., and an ample water tank i~ 
found to gh e satisfactory rcsultR, with minimum of weat· pt'O\ ided. Each of the driving wheels is separately 
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operated, and the compensating gear can be locked by 
the dri,·er when necessary, and without dismounting. 
We have on previous occasions described the chief 
features of the steam wagons and tractors built by the 
Yorkshire Patent Steam Wagon Company; Jesse Etlis 
nnd Co., Limited; Aveling and Porters; Garretts, Wallis 
nud Steeveos; and Clayton and Shuttlcworths. 1\Iann's 
Patent Steam Cart and \Vagon Co., Limited, Leeds, 
showed <\ tive-ton wagon- ah·eady familiar to our 
readers-and n. two-ton steam wagon, which is repre­
sented on page 16. This is a handy little vehicle, which 
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enabling the driver and steersman to do their work with 
ease. The gear allows freedom of movement altogether 
independent of the load being hauled ; shocks due to bad 
roads are cushioned, and damage to buildings, blidges, 
&c., is thus avoided. 

Marshall, Sons and Co., Limited, Ga.insborough, 
exhibited amongst other appliances on their prominent 
stand a long-stroke horiwntal engine, class "L." This 
engine is made from new patterns, it is fitted with 
1\larshall's trip gear, and has equilibrium double-beat drop 
valves both for the steam and the exhaust. The cylinder 
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and screw for bevel cutting, and is firmly can-ied in a 
semicircular seating. It requires no locking in position 
when canted, as the screw and seating are sufucient to hold 
it. The max.imum distance between the top of the table 
and side of the saw guide is 17in. Efficient saw guides arc 
pro,·ided, the top one being frictionless, and does not 
affect the tewper of the saw. This guide is carried at 
the end of an adjustable counterbalanced arm, which 
also supports the saw guard, the counterbalancing Leing 
effected by means of an enclosed coiled spring. The 
guide can be instantly raised ttnd locked in any poeition. 

Fig. 7- ELLIS PORTABLE STEAM CRANE Fi ~r;. 8 RUSTON ROLLER LEAVING VIAGON 

tl:;is firw builds to operate under the eight-miles-an-hour 
speed limit. The loco. type boiler is similar but smaller 
than that of its larger sister, the frame is of s teel 
channels, and the main axle bearings are held in position 
by radius rods. The engine is compound, wilb cylinders 
3~ in. and 6~ in. diameter, by 6in. stroke. The working 
pressure is 170 lb. The motion is transmitted from the 
cmnk axle by gearing running in an enclosed oil bath, 
and the wheels are secured on square shafts. A note­
worthy feature of the Mann vehicles is the low situation 
of the engine, leaving ample head room between the 
frame and the platform. The steering gear consists of 
hand wheel, worm, and quadrant. 

No important agricultw·al show would be complete 
without the imposing range of ploughing engines and gear, 
traction engines and road rollers, which John Fowler 
and Co. (Leeds), Limited, provides. AJthough the visitor 
no longer looks for radical departures in the design of 
this firm's exhibits, be will always find some admir· 
able workmanship. The steam ploughing gear is 

. . . . . . . . .. . . . . 
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Fig. 6 - TANGYE'S GAS PRODUCER 

is llin. by 30in. Amongst the engines also is a self-con · 
ta.ined engine of the vertical class "l\l.P." type, fitted 
with Pickeriog sensitive governor and equilibriuw throttle 
valve. The engine has a cylinder 6~in. diameter by lOin. 
stroke, and is specially adapted for driving quick running 
machinery, &c., and for work where perfectly steady 
running is absolutely necessary. An important item in 
this year's exhibits is a 10-ton single cylinder road roller, 
so arranged that it can be converted into a traction 
engine for haulage. purposes when not required for rolling. 
Ransomes, Sims, and J etTries, Limited, Ipswich, bad on 
view a varied collection of agricultural appliances, road 
locomotives, stationary and portable engines, thrashing 
machines, cultivators, &c. 

Oil engines were shown by Fielding and Platt, Limited, 
Gloucester; Tangyes, Limited, Birn.Ungham; Campbell 
Gas Engine Company, Limited, Halifax; William Glover 
and Sons, Limited, Warwick; Britannia Engineering 

\Ve mentioned last week that, in addition to the suction 
gas plants entered for the trials, there were others which 
called for attention. Among these was that shown by 
Tangyes, Limited , of Cornwall Works, Birmingham. A 
sectional elevation of the gas producer and scrubber 
exhibited by this fil-m is given in Fig. 9. Its main feature 
is the simplicity of the design. The plant consists of t~ 
generator and scrubber. The base of the producer con­
sists of a cast iron ash-box containing a fire-grate and 
bars, with doors for removing ashes and clinl~:ers. Above 
this comes the generator casing. It is lined with fire­
brick, which is separated from the casing by a layer of 
sand. The vaporiser is arranged roun::l the top of the 
casing, and is heated by lhe hot gases as they leave the 
generator. A fuel chamber and a charging hopper are 
placed above the vaporiser. For starting purposes, the 
usual small hand fan is supplied. The gases pass from 
the generator into a scrubber. This is made of steel 

amongst the best this country can produce, but we ~re 
more pat:ticularly attracted b~· a compound spnng 
mounted road locomotive, "Class B 6,' ' the largest that 
can be lawfully used in England. The boiler is. intended 
for a working pressure of 180 lb. per square J_nch .. In 
emergencies high-pressure steam can be admitted ~to Fig. 10 - MIDLAND RAILWAY COMPANY'S SPECIAL DOCK 

the low-pressure steam chest _by means of a_ startmg 
' 'alve-which closes automatically-the engme then 
working double cylinder with bigh-pres~u~·e steam, thus Company, Liwiled, Colchester; Crossley Brothers, plates, and is fitled w' Lh cleaning doors. It is similar to 
giving oft· its maximum power. 'l'he dm·mg cran~s a1:e Limited; F. C. Southwell and Co., Limited, London; most other scrubbers, nnd contains coke cooled by a 
set at right angles; t~ms a. uniform spe~d of rotat10n 1s Fairbanks, lVIorse and Co , London ; Blackstone and Co., water spray. Before the gases ente1· the engine they 
obtained. The engme can be readily started and Limited, Stamford; Richard H ornsby and Sons, Limited, pass through an expansion chamber, thereby reducing the 
reversed, and, when hauling, the load is steadily t aken up. Grantham; T. G. Slipper and Co., Norwich; National "pull " on the gas plant when the engine is taking it~ 

The engine has an improved third speed road gear, Gas Engine Company, Limited. Asbton-under-Lyne; charge. We are informed that, on a six hours' continuous 
with safety clutch, and is mounted on Fowler's spring and Teasdale Brothers, Limited, Darlington. Tbomus test of a Tangye engine deYeloping 21·11 brake horse­
gear. The unique features of this gc~r. arc-the cen~ral Robinson and Son, Liwitcd, had an extremely effectiYc power, worl<ing in conjunction with one of these suction 
adjustable suspension bolt and equahsmg .leYers, \\:hiCh display of tlour milling and wood working machinery. gas producers, the consmuption of "t\nthracitc " peas 
ensure the driYiog gear running constant!~· m tn~e _Pitch; The latter included a. new 36in. band saw, whi< h is neatly was only · 785 lb. per bral,e horse-power per hour. 
vibration is twoidcd . and jn.r is reduced to a mJmmum, designed. The table is arranged to cant by hand-wheel Although thi!i class of fuel is recommended. and h,, 

• 
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certainly lhc best for this work, the plant, we under· 
stand can be made to work on coke or lignite. 

Through the courtesy of 1\I r. F. Buxton, the district 
goods manager of the Midland Railway at D erby. 
we a.re enabled to gi,·c the following information 
regarding the special arrangements made by the 
company for dealing \\ ith the implement traffic, live 
t:.tock, &c. :-The site upon which the show was held 
is the property of the Midland Hailway Company, and 
covers about 90 acres of ~round. The Midland Com· 
pany's sidings previously ran right up to the show ground, 
and, with a few additions, existing accommodation was 
converted into a convenient goods depot, replete with 
every facility for dealing promptly with a ll descriptions of 
show traffic, including live stock. A large dock, 45ft. 
wide and 120 yards long-see F ig. 10-was provided, so 
that two trains of twenty wagons each can be dea.lt with a t 
the !lame time. The end-on dock accom modat ion was 
equally good, covering as it does three roads, thus 
cnablin,:t three \'ehiclcs to b:l unloaded or loaded at one 
time. From these docks there is a graduated slope, 
about 80ft. wide, terminating within a few ya.rds o f the 
entrance to the show ground, admitting of traffic being 
transported to and from the docks "ith the greatest ease, 
and without clashing or confusion. The siding accom­
modation included a crane line, upon which a steam 
crane was used, and the cart roads adjoining were 
sleepercd, so M to facilitate the passage of vehicuJa.r 
traffic. The i\lidland Company also provided a steam 
traction crane of fh·e tons capacity-see Fig. 7-for 
lifting hetwy articles from the wagons to the drays, and 
again from the drays on to the s how ground. A steam road 
rollet· unloading itself from a traction wagon on to the 
end-on dock is shown in Fig. B. T he success of the 
companJ·s efiorts is evidenced by the fac~ that, a part 
from the show plant from Park R oyal, the ttmbcr for the 
erection o f the s tands, and about 8000 sleepers to form 
the roads on the show ground, the ''hole of which were 
dealt with a t this depot, nearly 1800 wagons containing 
s how exhibits, besides upwards o f 700 trucks cont aining 
Ji,c stool<, and n. nutllbct· o f ro t~d vans containing horti­
cultural exhibits, &::., were received and unloaded there 
"itbout the slightest hitch. In o. word, so perfect were 
the a rrangements in this dit·ection that on all hands the 
greatest sa.ti~faction has been expressed. 

Notwithstanding the ft~.cts that the Derby Show was 
open for only four days, and that the weather was 
unfavourable on three of these. the attendance of the 
public ''as highly sath;fo.ctory, the total for the four days 
being O\ er 119,000, compared with 23,913 last year at 
!'ark .Royal, and it would seem that the return to the 
migratory s how system, coupled with more popular control 
und g reater cconom.\, "ill be the means of re-establishing 
the Society',: prestige and gh ing the annual exhibitions 
the no\\ lease of life which all who are interested in our 
great national industry will be pleased to see. 

THE SALISBURY DERAILMENT. 

lT will be of mterc~t to our readers, having regard to the 
l:uueotable ut·cideot at St~lisbury on the 1st inst., to see 
the illustratiou of the typo of locomotive which was hauling 
the train, ''hi eh wo give above. It is from ~~ photograph by 
1\f r . .E'. "i\loore. It will be observed that the four driving wbceb, 
which arc 6ft. 7in. in diameter, arc coupled, a,nd that tho 
engine i~:> provided with a four-\\ heeled bogey. The series of 
engines to which this belongs has done consistently good work 
c,·cr :-.inco it wn~ introduced. The engine illustrated, ~o. 115. 
wa~ the flr,.t of the type; the cnglllc of the ill-fnted traiu 
\\US No. l:ll. 

THE SEA EROSI ON INQUIRY. 

Tm Hov-1\l ('omnii'-'UOn on Coast Erosion will be c··m ­
"titntcd 1l-. follnwq Chairman (Hon. h·or C. Guest), 
~1r \\ ntiam l L BrowncfTolkcs, Hart.. '1 r Lconard Lv-ell , 
Rarl., Si r \\'1lll\m Mattbcws, C.M.G., 1\Ir. W. P. Bealc, 
1\.C., Comm;lndor G. C. Frederick, R.X., Mr. H. Rider 
H aggard, Professor .J. T. Jehu (St. Andrews university), 
)lr. A. L . Lever. Mr. R. B. ~icholson (Town Clerk of 
Lowestoft), )!r. l't\lrick O'Brieu , Mr. T. Summerbell. and 
Mr .. \. StJ.nlcy \\'1bon. 

Tut; H amburg-Amcric1u1 liner DeuLschl11.nd reached 
-l'lymoutb on \Vcdne<dny morning, hn' iug (\\'erRged 2:3-00 knots for 
1 he entire voynge fre>m Now York. 

LETTERS TO THE EDITOR. 
(We do not hold ourult-u ruporur.blt for tAt opinioru oj our 

corrupon.dtnts.) 
( <..'u111 i •tu'd .f~t~nl P•'U' 6.) 

Tli~ LATE )JR. F. W. WEBS AND CO:UPOUND LOCO:UOTfVES. 

S1n - If I mnY, I hhould like to take note of the remark:; of 
yonrs~lf and your cor respondent "G. D. S." on this ~ubject, n.s 
tbev appear in your columns this week. Before doing so, however, 
I hin·e to take exception to what you ~ny as to my having, io my 

froviou~ letters, cntici~ed Mr. Webb'~ characte1· a11d behaviour. 
c..·mnot eo that you ha,•o any et rounds for this assertion, and 1 

a~k you to withdraw this statement. I am not concerned with Mr. 
Webb's character and behaviour, nor would it ue fitting for rue to 
discuss thorn. All thnt I ha,•e endeavoured to do, I may repeat, 
is to render ju>~tice to hi~ professional standing and career as regard:~ 
hill connection with the London and North-Western Railway, and 
to his particular 'Y~te:n of applying to locomotives the principle of 
what i• known 1\.S "componmling," and generally to expres.s my 
sincere, if humble, approval of his en~ineering ideas, and of London 
and North-Western Railway locomot1ve practice. 1 should like to 
cvrrect hero a sl ight error in my last letter a.s regnrds "banking" 
up Shap from Tobay of •• trainP stopping at Teooy-not Ponrith, n.s 
it appears-n.s a regular thin~." 1 was referring, of course, to the 
"down" journey. 

As regards the complaint of your correspondent "G. D. S.," 
that on ono occasion his train got stuck on the " up " Wolver­
hampton curve, after being stopped there, 0\\;ng to one of the 6ft. 
compounds of the "Dreatlnought " class being unable to move it 
until t~-'ISistnnce wn.s given by another engine at the rear, this 
does not amount to much ; thnt is not the only train that has got 
stuck nt that point. IJo does not say whether the train was an 
exceptionally bea') ono or not, or what the ~tate of the rails wns; 
und bo does not say, becnuso ho, perhaps, does not know, that this 
iJnrticular curve i~ ono of the worst on the line, and easily capable 
of tlange-locking any tr.1in that is unfortunate enough to get 
sLopped on it, and of positiv•ely anchoring aoy engine, compound 
or otberwi•o, that triC-i.l to pull out of it. No engine is omnipotent, 
and no harder task can be ~>et tho mo~t powerful locomotive than 
to start n train, no mattor how fa,•ourable all the nttendant con­
ditions nlay be, on ~uch a cur ,•e as the ono in question, with every 
outer tlange bard up against the rail and the compressed inside 
buffers oggravntiug the situntion, nnd any one but nn atnateur 
would recogni~e tl1i~. Your corre~pondent does not :otate whether 
his train on tho.t OCCll.!!ion "loot time steadily from Crewe," on 
account of ~ignal checks, or bad wenther. Ho simply lays the 
blame e>f all tbis oxl?erienco upon the engine- because it was a 
\V ebb compounrl. l'his ~ort of c1·iticism is valueless, particularly 
when it is n~parontly dictated l>y prejudice not of the most 
enlightened kmd. J n fact, if I may say so, criticism on locomotive 
nnrl railwny mnttcrs, from the 1uerely amateur standpoint of an 
ordinary pMSongor, cnnnot cnrry much weight either generally or 
n.s regnrds the subject immediately under discussion. 

And bore, I think, I may claim nn advantage over your corre­
spondents nod youl"'olf, for I have had experience of the \V ebb 
compoundQ, both o~ a pn~•enl(or with the locomotiv-e anti engineer· 
ing mt.erc..•t \Cry much alive, and o..~ having ridden upon, driven, 
and fired, and been othorwi•e praclie.'\lly and intimately connected 
with them. I cnn claim, o• you say, to ha"e been behind the 
•ceoc-, anti to have bad proctical acquaintance with the working 
and maintenance of these engines sufficient to justify my apprecia­
tion of them nod "'Y boliof io the principle of oompounding nnrl 
i:llr. \\'ebb'• three-cylinder l'y~tem of it. That others, either with 
or without. special or practical kno" ledge of, and ncquoiotance 
with, lLi! subject. di'lngrce with my views doe'l not affect me in 
tbo least. Rut I rlo ROt wi~h to ompha.si•e at all the personal irle 
of this di•cu,•ion; only, 89 r am challenged to give rea.."'ns for 
the faith which is in me, and proofs of my n...osertioos, I must 
necessarily do so from the facts of my direct personal experience. 
And n.s to your challenge for me to prorluce nuthoritath·e evidence 
00 thiN queStiOn, f have two Or three things to ~ay. 

H seems to mo that the burden lies quite as much with )Our· 
self and your corro•t>Ondont.s " Lynx " and "G. D. S." to prove by 
fact.•nn•lligure~ the nogtLtivo ~tntoments n.s to the Wol,b compouodt~ 
being uneconomical, inefficient, ospensh•efuilures, bad timekeepers, 
and tiO on. Moro gonernl and irre!'ponsible criticism nnd·condemna· 
tion cannot be accepted. You have be foro you the fact that for a · 
quarter of n century tho Wobb com.Pounds have been in exi~tcnce 
and before the public and the ongtneering world ; that they hav~ 
Mtcndily, and io over-incrco.;;in~ proportion, a;; their numbers io· 
crensed-:.!01 of them wure bmlt alt.o~other, of all classes, goods 
and passenger, omitting the four-cyhnder compounds, in which 
I never hnd much faith dealt with the heaviest nod fastest goods 
and pa.~.songer trnflic on tho London and North-Western Railway 
with 11{ len~t n, much regularity oncl efficiency as any other c]a__~ 
of enginu on !he lino. :mJ that hnrl they been ~o u~cles.: and 
uo~ati•faetury n~ wmo would "ish to make out, anrl fain believe. 
they coulcl not po••ihly have remained in acti,·o existence ns thov 
rlicl until recently. And hero it may be remarked that thei'r 
abolition under n now r(qi,, iq not nece .... •arily on utter condemna­
tion of thorn ; t~c'c thing~ will. happen, as we know. Aod for my 
part J should w1~h to be connnced of the error of my practicnl 
opinion~ on this qubjoct by oqtoo~ible proofs of a solid and practi­
cal-not amntour noel not thooroticnl-character. 

For my O\\n proof~, nothing would please me more than to set 
forth in your columns tho~e stAtistics and officinl data of the work­
ing_ nod general economy of the Webb th!'Clo-cylinder compound~ 
"h1ch are very f11lly rccorrled nt Crewe, 1f I cou1rl obtain nc:css 
k; them and penni.,iun to publi'h them, which I am unable to do. 
Tho,c particl!lnN "bicb J octually ha,•o are in,ufficient for my 
pnrJ;X>SO nnrl mcomp)ot(l, and, tho~oforo, T conic! not do sufficient 
JU~h~e to tho _~nbJOCt t(l COD\'IIICO unyono holding contrary 
opm1on~. In th1~, t.horoforo, I am nt tbo same dilSadvantage M 
your~olf and your two corro.qpondent~. I very much wi~h thnt 
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all the available official informnlion relating to the \V ebb com· 
pound~> of ull cla&es had originally_ been, and could now be, m'ldo 
public ; nnd, a\x1vo all, the eAtlln,l\·o an(l v-alunblc dynamomctcr 
record~ relating to the-e and other type~ of the London aorl 
X orth-W C-i.ltero Jwil way lo<:omoti vo-., be~ w-e tho::e are m?<:h the 
most trw.twortby e,·ideuce~ of locomot1ve power and e!fie~_ency. 
And bore I mu~>t allude to your inquiry ~or complete mrltea'_or 
dingra:ns sufficient to show the actunl work1n,:t of the three-cyhn· 
ders nod their mutual rolnlionship. Personallyt I have not much 
faith in locomotive indicator dmgroms n.s e_v1donces of power 
developed, efficiency, and so on. As anyone w1ll unde~-tand nod 
as everyone knows very well who has had any expeneuce1 the 
taking of proper consecutive diagrams from _a two-cyhnder 
ordinary locomotive, with accurote acco:npany1ng record<~ of 
speed, nod piston specJ ospcc~ally, nod of all_ othe: nece.::sar~ 
details, is not only extremely d1fficult but practically ~poss1ble , 
and w1th a three-cylinder C?mpou!ld, whether the. <:Yhuder.; aro 
couJ?led or not, nbsolutoly 1mposs1ble._ T?e cond1t10n~ .of loco· 
ruotl\•e working nro_ ~o _vnri.ed and so d1ffic~.t of obser~at1on and 
arrongement that m<itcatmg and calculatmg results 1s not th 'J 
simple businos.!l it is with a st.ntionary engine. 'l:he lll'JSL that o e 
gets is, in my op.illion, not what p:>wer the_ cyhnders tb~mselvcs 
and the locomou,·e tvs a whole nre respcctl\•ely ilevelop1ng, but 
merely what i ~ ha ppening to tbe stolm i?si~e the cyliritler.s, n_nd 
this it~ of littlll proctical value. 'fbe only lnth~tor that doe.• gl\•e 
any rolinblo and accurate recorJ of what w.ork the steam and 
engine are doing i'i the dynnmomoter; ~ntl th1s ~ruke horse-~wer 
which it faithfully record'! ii the ~mly tnform:1.t1ou wor~h havm~. 
Indicated bor~o-pc>wer, ~o-called , 1s at !)c,t, and parl!cularly 111 
locomoti,·c work, a purely lict~tious qlll)ntity ; and unle::.S t.bo 
indicator diagrams of n locomotive arc accurately correlated w1th 
the siroultaneou~ rce<>rd~ of the dynamometer they are, to my 
thinking, qui to v-aluoles,~, nod cannot in any sense ~ considered to 
express the power which the steam transform, tDto gross and 
net work. '!'his may sonnd heretical to some; tht?'e who have 
to den! with locomo~i>·e work will perh::IJ>$ agree w1th me. I do 
not think ther<~foro, that there i« any need to insist, as you do, on 
the impo;tance of the relntive working of the single low-pressure 
and the two high-pre"'ure cylinders of the Webb compounds. In 
the lirst place, they were purpo•~!Y arran~ecl to work e~tire!y 
iodopendontly ond ·• on their ow11; and a.s, naturally, the tDert1a 
of the sepamto sets of motion wns adequate_ly \xllanced, ~epnrately 
and independl.lntly, they c~uld n~t poso.1bly retlect upo.n one 
another a' you sug:rest.; nor m proct1co wM there e,·er the shghtest 
indication of their doing so. 

That both sets of 1notion rocod ot time!< i:- a fact, ond I cannot 
see that tbnt was unn,·oidubleor specially disadvantage:>us, because 
they neither raced Rimnltancously oor n.s a matter of course. What 
actually happened wns that at slow speeds, with a late bigb-P_reb­
Ruro en t-oll· and o full bond of steam, n.s would be uslll)l at starting, 
or in climbing a hill, the low-pressure cylinder recei,•ed more steam 
power thnn it actually requi1·ed, and so ltnd et lflldenc!J to race ; a.t 
high speeds, with tb? high-pressure cyli.oders . working more 
expansively on an oo.rhor cut-off, and poss1bly w1th a less open 
regulator, the low-pressure cylinder got a sufficiency, but not 1\ 

suportluity of steam power nod hnd therefore no ioclioation to roce, 
while the bigh-pr03Sure C) linders would not race at nU, under any 
conditions of speed, unless for ~nch normal reasons as cause any 
engine, with couplerl or single dri,·ing wheels, to race at times. 
Io practice also I could nev·er detect any inharmonious working of 
the two ~ots of motion ; each did its full amount of work, and the 
high-pre..osure cylinders did not suffer from any exhaust back­
pressure, llS you seem to suppose. Not only dirl the low-pressure 
~team cho t and it.s two dehvery pipes form an ample receiver for 
the two high-pres~uro oAhnusts, which came to it pmcticn11y 
simultancou$ly and were immediately u'ed up for one low-pressure 
stroke, but the long length of exhaust piping from each high­
pressure cylinder to the ~moke-box acted io the same way ; and 
any congestion of bigh-prcs~ure exhaust steam, nod comequen t 
high-pres,ure 1.>.'\Ck prc.o<Snre. were automatically relieved by n 
ble>w-off vnlvo on ono of the two low-pressure deli<·ory steam 
pipes in the t:~moke-box, londed to -1.) lb. per !::quare inch. 
Tbis, therefore, representeri the maAimnm fO>Sible al!lount of 
back pre.osure in the high-pro. ~uro cylinders; io pra~tice this 
valve only acted when tbu engine wn.s stJ\rting with the high­
pressure valves in full travel ond the regulator well open ; and it 
was this factor which actually obviated the defect which you and 
your other corro~pondont..« insist UJ.OII , ,-iz., the impulsiv-e notion 
of the low-pro~~uro cylinder at ~tnrting. 'l'bis effect was barely 
perceptible on the engine, and IC!I:i so on the train, whenever it 
did occur. J ndmit tbnt it wa~ a defect in the early days of tho 
compounrls, but it ttbsolutely disttppeo.red when the men got quite 
used to handling them. 

1 am p1·eparud to ndroit that the coupling of the three-cylinder 
powers on to one oxlo- but not in nny other way-might brwo 
boon an ad vantage in tbo passenger ongine.q, as it turned out in 
the eight-wheel goods engines, provided that the low-pr&suro 
crank was placed opposite, and at 135 d~. with the high-prc..'1Su1·o 
crankil, n<~ tn the goods engines. This arrangement would much 
simplify, if not I\! together dispen~o with, the separate balancing c r 
each of the three cmnk< and motion~; it is certainly an ideal 
arrangement, nod <~eom• to show that a three-cylinder co:upound 
is capable of l>eing an ideal locomotive. But I have personnlly 
no proctical or thoorctical objection U\ the uncoupled a rr,lngemont 
in the passenger engines. Now. the <'Onge,t'on of the low-pressure 
steam cbest nod high-pre.ssuro e"houst pipes was further capnble 
of relief by the omplo double-beat release valv-e of the Rams­
bottom r~ulator type, place·) on one of the low-pressure steam 
delivery p1pes in the ~moke-box. anti work~rl fr.>m the footplate, 
and put on for the expre•11 purpose of preventiost any possibility 
of the very difficulty which you state the 'Vebb compounds 
suffered from at starting, viz., tbo Jocki!lll of the high-pressure 
cylinders by back pressure, clue to the nou-relense nod congestion 
of their exhaust stenm. 

At startin~ this \'nlve was always openerl, so that the high­
pressure cyhoders eJChaust.ed c1irect into the chimney, and tho 
low-pr08Sure cylinder got no steam at all until the elll!ine bad 
moved sufficiently to bring the low-pressure valve into motion and 
tbo crook into its proper relative position for admitting and 
receiving steam respectively. And the mnximum amount of movo­
ment of the low-pressure crook necessary to effect this was one­
quarter of n revolution. 1 f the crank and valve diagram bo 
borne in mind thiR will bo ob,•ious; for, suppo~in~ the engine to 
be in forward gear, and lho low-pressure crank either on the front 
or back centre, the valve hnving a lead of ~in., as it bad, the 
crank had only to be mo,·ed a few degrees pn.st the dead centre 
to be immeclintely actuatocl by tbe steam. Take, howevtlr, 
a'lothcr ca•o, viz., when the low-prc-.surecraok wns standing ju;.t pa;,t 
the pointofcut.-ofr, i.•., 75por cont. of the stroke which WtLS ucon­
st.ant in tho.se compound~ which wero fitter! with the loo•e single 
direct-acting cxccntric driven by a pin on the low-pro.! ure cmnk 
cheek, •o placo•l a.s to giv-e. both in forward and backward gear, the 
nnguloradvaneorc•lnirod for the lend refcrrcJ ton hove-it is ob,·iou' 
~h:\t the crnnk ~niy rcquircd_to he moved lhrou~h one •1uarter of 
1ts half rovolut1on, or one-e1~hth of the revolution of the wheel 
it<elf. t(l get pa~t t~o dead ~·entre nn.t t~ recoi,·e -;t~un through nl 
least the load opomng of the valve. 1 herefore. d1rectly the fir,t 
high-prc.~ur~ C'-hau'~t too_k _place, showing that at least oue-quartcr 
of a revolution of the t)n,·mg wheel~ bad occurred (assuming tbnt 
the high-prc•sure wileel~ did not. slip), the low-pressure cylinder 
<'ould be supplied with qteam, and come into immediate action ; 
the release valve WM then, nccordingly, clo~ed, and the high-prc.<~­
suro e"bnu<~t di\'erted into the low-prcosuro ste.'\m chest. 

'fbo bigh-prc.,.,uro crank~ wera at right angles, and the v·ulve~ 
being nutur.\lly in fnll ,:rear nt. •tarting, the full power of at leru.t 
on.o cylinder wnq :llwny• avnilahlo to <~tart the train, and l main­
tam, u~ wa.'l complctoly p1-ov-od in pmctico thot this minimum 
:1\'a~lnb'o bigb-prc.•!luro cylinder powor \\llS ~uliieient to mo\'e tho 
cng111o nnll trn111 over the oiRhth part of a rlriving-wbeelrevolu-
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1 ion whh.h sufficed to bring the low-pressure cylinder into full 
action. Those are simple mechanical facts, anrl, try as you will, 
you cannot contro,·crt them ; and l nm, therefore, jus titied both 
lly theory and practice in claiming that the WobiJ compounds 
wore at least M capable of promptly starting and gotting away 
with a train as any ordinary typo of locomotive, and that, in fact, 
more power wn.s a\·ailablo for this purpose than any ordinary two­
cylinder locomobivo could afford. Tho release valve referred to 
xol\'od ovory difficulty, and was, in effect, a starting valve, a nd, at 
worst, a r01;rettablo though nece-qgary addition and complication 
ou the ongaoos. 

special crow~, special coal, and 1.\.SI)ecial premium, but engines work· 
injl the t t·affic in the ordinary way, and whether piloted or not. 

So fur ni l "F. A. L." S<\y:~ is that he ha.s tho nece~ary in forma· 

As regards the distribution of work between the high-pressure 
and low-pressure cylindcr.-1, why should it bo equnl l Naturally 
it was not. becau~e thoro is only ono possible point in the mutual 
t•ehttion~hip or the cylinder powers whore they cnn bo accurately 
balanced, the determination of which1 depending on so many con­
~iclcrations, is too complex to discuss here, and too iotricato to l.Je 
-oh·ed. except by act\tnl practice in particular case«. At low and 
moderate ,;pccds the low-pre'<.~ure cylinder developed more power, 
and so actually rlid more work than the two high-prc;ssure 
cylinders; nt higher and maximnw speeds the conditions beca:11e 
more nearly e•1ual. '!'hero was no rl isod vanta~e in this that I can 
:<eo; on the contrary, I maiotain thnt these conditions wore 
r.~•·ourahle, hoth in theory and practice, just as two horileS in a 
tramcar, though of unequal si1-e nnrl strength, balance the work 
hclwecn them, each rol\ecting its own power on to tho oth:~r 
through the pivoted splinter bar; and as two onginos on a train, 
though of unequal weight and power perhaps, equalise between 
theru the work e~ertod in pulling the train tho one helping the 
other ; the one relieving the other. 

In practice there was really little difference between the work· 
in.; of the two cylinder p:~we~, each helperl the other, and so, n.s a 
natural conse•t uence, they balanced each other n.s nearly n.s 
possible, nod certainly neither wa~ over :my drag upon the other. 
I can only insist upon all these points, if my theorie• arc not 
ngt·eed with, by the facts of my practical experience in the work· 
ing of these engine;:. I am not sure that what you state as the 
theory of these engine!! and their cylinder poweril is what l\1r. 
\V ebb himself or auyone olso ever particularly claimed for them. 
lie rightl1 claimed no advantage in dispensing with coupling rods, 
nnd on thts point 1 am in agreement with your remarks as to the 
rails actin.: a~ coupling rods. That is certainly the case, and to 
Ill)' minrl it gue3 far to roduce the supposed advantage of coupled 
wheels, owinJ to the drJ.;:t of the pmr or pair~ working wi tit the 
cldl'ing pair, duo to the necessary slackness in the couplin~ pins 
and ol ·owhore ; this iil demonstrated by the fact that the wear on 
eh; •·iog tiro -1 is hea ''it~r than on the tires coupled up to them. 
\\'hero 1 think the ad ••antage or coupled wheels comes in is ~imply 
the p~evention of racing onrl consc'luent wast:l~O of power. And 
this i:nplio~ an ad vantage in single d ri ••ing wheels, provided tht~y 
lire of largo diameter, becau~o thoy are not bampored l.Jy having 
to drdg anrl push round another p:~oir or pair~ of wheels, which are 
always lagging behind and always resisting the coupling effect of 
the rails. 

As regards four-cylinder compounds, I rlo not a:;reo with you as 
to their being desirable either in theory or practice, wbate\'er may 
b9 their nrrangement of cylinders, because increased weight and 
general complication a re involved all through, which is altogether 
disadvan tagoou"; and I doubt if the Webb four-cylinder com· 
pounds h:l\'O over been very successful, though they are said to 
hMe be3n improl'ed since their arraogement of valve gear hn.s been 
altered uy doubling it. 

As to the Wobb compound fire-boxes a nd grates, they were not 
by any moans excessively large, as you suggest; and I do not think 
that iocren.•e of grato area or of fire-box surface nece..qgo,rily in· 
voh·es increlSei coal consumption. E verything depends on bow 
the box is fired, an,l a given amount of coal can be more economic· 
ally fiNd on a large grato than on a smaller ono. The Webb 
compound:3 had, it is true, larger fire-boxes and grates than any of 
the preceding type~ of London and North-Western Railwa) 
engines, though the first, or •· Exporimeut " elMs. bad the "'\me 
boiler a<; th) oft. 6in. four wheels coupled two-cylinder standard 
ordinary oxpres> plSSe~or engines; but those larger grates and 
boxes wero really of qutto moderate size, while the earlier boxes 
and grdtOi of all the Crewe engines wore uunormt\lly small. With 
n largo box and grate steam can be more eal!ily made and main· 
tained than with a l'ruallor box nud grate, as the tire doe not want 
·o much pushing, and there is, coos<;quently, loss wear and t.enr 
throughout. and le" fatigue for t he fireman . 

The gentle and intermi ttent low-pressure bltu~t or the Webb 
three-cylinder compoundd, combined with a 5~in. bla4 pipe oritice, 
induced a very effective draught th rough the box, and made them 
'cry o:..cellent steaming engines, whilo there was considerably less 
"car nod tear o! the tubes and box than with the ordinary fou r· 
l eat high-pre3iiure bin t. the devastating effect.'! of which arc only 
1.< o well kn\)wn. Jt i~ to this excellent tiring and steatning of the 
Webb tbroe-cylinder compounds th1~t their very ~noderato con­
~umption of coal and its high cvapora tive duty are duo. 'l'his 
ccal-and-wt\ter-consumption economy, combined with the rJouble 
u•c of the steam generated, were the prime factors of thesucce>~sful 
wcrking of the3e engines, nod outweighed the extra consumption 
or oil and kindre•l materinls to such nn extent as to produce a con· 
~iderahlo margin of not economy. Added to tbis the hig her 
mileage between rep:li rs which tboso engines invariably ran, and 
U:e extremely heavy work they were constantly performing, a 
fur ther net sa •·iog over repair and maintenance costs was obtamed. 
All these p:>ints bn,·e to be borne in mind and rightly understood 
in judging of the efficiency anrl ccono1uy of tbc.~o engines, and to 
condemn them for tho~o defects which, in common with all lot.:o· 
n:otivcs, they did possess, and to say that they were a f<lilure 
~;onerally, i~ not only unfui r but fooli:<h also, as being against the 
weight of practical o•·idenco iu their favo11r to prove that, as 
1egard~ almost all the ideal qualities of a locomotive, they hod a 
!nrge net balance to thei r credit. 

London, July 3rd. F. A. L. 

' tn, Liko " F. A. L.," I, too, bnve roilwa.y statistiC:~ before me, 
m.t accessible to the genorol public. 'l' hese in no way bear out the 
n..~ umption that the wqrkin.g of fast passenger tmffic on the Loud on 
ntd"'N!Irtb· Wo"~to.rn wa3 e)\.ceptiono.lly economical, which it ought 
to havo.boon if tlio compounds burned le.'>:! coal und le.~s oil and 
ccst less for re(XIir • thnn the othor engines on the line. ~:,•en 
•· .F. A. t ." arimits that the LOndon aud North· \Ve.,tern aver<1ge 
i ~ worse thnn the average or tweoty-four other linc3. 

The sto.tomeot that 11 particular engine worked the heavy Scotch 
trnffic f011 twelve month9 on 32 lb. a mile mcaJlS nothing. Wo a re 
a.Jl familiar with the fact (I) thnt every oxpres9 IQQomotive in the 
kingdom burns nbout :1() lb. per mile. Seeing tbot all heavy 
I ondon and North· Wostoru trains were workf..'CI with pilot~, 3~ lb. 
a mile f(lr the compound would l.ounything rather than cconornicnl. 
If " 1•' . .\. L.'~" statomo1Jt is to p9ssess a ny va,lue, it mu~t be 
supplomont(l I IJy p:trliculars of the weights of tho traiM and the 
I' lot milcngo. 1 ha•·o henrd it ~<tntorl that the "l .... 'ldy of the 
l ake" dti.~• worked fn..ql trains on 20 lb. n mile, but the train~ never 
o'cccded 100 ton<~ behind the tender. 

1t can en.~ily he "!town that hcrn·y f~t'lt traffic o.·mnot be run on 
;\;! lh. '\mile. An nvet•.tgc of .)0 mile~< an hou r cannot he main· 
tnincd with o four-coupled engine nnrl ~50 ton>~ behintl the tender 
with IG:I~ than no 1\\ orngo or i.JO indicated hurse-power. t'\o\\' 1 

!lllb. por mile at .10 01ilus and rnoro means only 1ti00 lb. of coal, or 
:!· 131b. per ind ic.'ltod hoJ'lie·power per hour, on impo .... iblo con· 
sumptiou. 

" .F. A. L. " apparently possessc3 a great store of information. Ho 
con become convincing if he please!!, nod give the rail way world 
for once a detailt..! otatement of train weight!!, ~pced, and co~t of 
v (Irking with co:J .• vund~ ond with ~implo ongme~ ~n tbo L?nclon 
and North· \V e::;wrn lhthllty. Let htm t:Lkc any •cotton, "~:lj' l!:u .. ton 
to Curli8lo and bock. Not spocinl figures fflr one engine, with 

tion. I am .:~uro ho ha~ not publil.'hcd it. QL'ESTOH. 
Oswe•try, July :.!nd. 

::!Ju, Commenting on the abovo and the previous correspon· 
denco. I hnd the privilege of a run from Uurl i11le to Crewe n few 
years ngo on one of these engines, a four-cylinder compound, 
Magnificent, No. 19~!i, and give my ob•ervations as an indepon· 
dent witness. T he back pressure on the low-pressure cylinder was 
so excessive that the engiue had to be worked by the regulator 
alone, and so fino hod the adjustment to be, that a small quarlmnt 
and SC~t screw was attached to the end of the regulator quad rant, 
so that the driver could jnr the regulntor very slightly and then 
follow it up with this small set screw, in order not to run the risk 
of opening or jarring the regulator unevenly, and thereby letting 
too much steam into tho cylinclol'li and cau~ing the low-prei'Suro 
gouge to rise. Owinst to this tine adjustment, the •lrtver was 
ablo to keep tho low-pressure cylinder gauge at from ;!0 lb. to 
30 lb. pressure per square inch. I noticed that when the rlriver 
opened the regulutor too fa r, the gauge registered a pres:.urc of 
45 lb. por square inch on the low-pressure cylinder. Also in my 
notox. 1 find mention made that tho engine ~ton rued badly, but 
tho coal was inf~rior at the time. Under these condition~! the 
engine certainly did its work, but on this particular run there was 
a pilot on the train the Lost part of the journey. 

1 also harl the advantage of n ride from Crewe to Loodon on a 
threo-cylioder compound engine, following clo'ely on the other 
run. .My observations ut the time on this run were "good," 
but it must not he for~otten that the ongino was acting as a 
pilot, and 1 see in my notes a remtu·k is made thnt the engine 
was erratic in starting. Tho working of this engine wa11, bow­
ever, quite the reverse of the four-cylinder cou1pound locotnotive, 
ina.smuch as the latter was worked with a full regulator the 
whole journey, the driver notching up to moot the varying con· 
d i tions of the roar!. 

I trust t hat those few observa tions may be of interest to some of 
your readers. S. M. 

July 3rd. 

'' UNE XJ>LA l NED" RAlLWAV ACCID E NTS. 

Slit, Tbo Baillio•ton ra ilway smash, neat· (llasgow, on the 
Calenonian l:ailway, coming as it rloes so soon comparnti,•oly af ter 
the Witham accident, the la to disaster on tbo Mirlland Hailway, 
and other similar fatal and deplorable incidents, it surely behoves 
railway engineer~, or all men, immediately to try and find an 
explanation for such apparently inexplicable blunders, if not 
worse. 

As regards the Mit:l lond accident in the North, that wns never, 
I think, properly cleared up, further than that it was stated that 
the original trouble was cnused by a fish wagon, ~andwiched 
betwixt two heavy conche3, leaving the track, and thus fouling the 
lino, into which the other expross dashed into death and disaster. 
To allow a lighter wagon·, such as a fh•h ono, to be placed botweoo 
heavier passen~er coaches in a hi~h-speed train, and stand the 
chance of the hghter wagon being hftecl, as it were, off the t rack 
by the pull of the heavier vehicles on each end of it, is surely 
almost criminal , nnd, to say the least, is practically to court 
disaster. 

The la ter terrible disaster at Witbam in the South, however, 
brou~ht home to us wbat high speeds might :nean under the 
existmg condition of things, de~igned, as th0$e were orip:inally, 
for 50 per cent. less ~peeds than arc run to-day. It would appear, 
howe\'or, from the Baillieston smash, that railway engineers and 
ruan~ers havens yet learned no proper lesson from the Midland 
and Witham catastrophes !lleotioned, as the dao~er to the travel­
lin~ publico~ allo•~iog fish vans or wagon~ to be run in express 
trams stl11 exts!.$, wttb the result of the fearful and fatal acctdcnt 
near Bai11ieston just reported. 

Those accidents- lomentablo though they may be-if properly 
ioyuirod into nod dealt wi th, u.s they ought to be, should surely 
bring out some practical solution, a nd provide prevention of 
similar disasters in the near futuro. 

Spreading of the rails- so prevalent in Amer ica nt1rl on the 
Continent-is, owing to our more solid and permanent railways, 
practically unknown in this country . This being so, and it being 
taken for gran:.Od, as in the said Midla,n• l, Withalll, and Baillicston 
accidontt<, that the axles, the wheels. as con~tructed , the IJ\lck, the 
cun·e~, the points, the uniform weight of the possengor conches, 
and everything elso were right and perfect-as they have been 
ofticia11y stated to have been .surely, mech1nica1ly speaking, it 
ought to be nbsolutoly impossible for a railway tram to leave the 
track at almost any speed, unless by collision or mechanical 
obstmction. 

Is everything right, n?wevor, and to ta!<o the wheels as. an 
example, are they pr->perly d03igned and constructed for the 
exce•sive speeds of the expre..<Ses of to-day I What wns dc:!igned 
for and good enough for au average speed of :30 or 40 miles an 
hour i•, l fear, scarcely suitable for the excessive high speeds of 
the present throucth mail trnins. The only rea.Eon · why more 
"unexplninable •· disasters do not happen may lie in the fact, tbat 
the locomoti\·es and coaches of such main trains have been almost 
as p~portionately increased in weight as they hnve been in ~>peed 
runnmg. 

The construction of the wheels, however, and their somewhat 
unreliable guide or guard llanj:te"l, remain practi~.:ally the ~ame n.s 
they were fifty yours ago. Lately, I asked one of the most 
promioent and succos.~ful locomotive uporintendent.:~ or the 
present day why the guard flange:! of tho wheels were made so 
shallow, considering the high speeds now run, and he candidly 
replied that he really did not know, and that he often wondered 
himself why the Mid gua rd fl anges were not madtJ ot least twice 
the rlo(>th, as they might well bo. 

Let tt be remembered how often orninary light. borso-drawn 
tramway cars l•.sed to leave the lino in the streets at \'ery ordinary 
speeds, caused by the lightness of t he Mid cars; whereas, with 
practica1ly the some guide or guard projection on the wheels, it is 
a rari ty indeed fo1· a modern electric tramway car-becnu~o alone 
of its inlinitoly g reater w<:'ight-to loa••e tbe tnwk, although it may 
run as fast as 20 mile~ an hour. 

Then, in Berlin l>Ome time ago, at the exce~ivo high s peed tri:1l s 
of electric train~, running at the rate of $S)IliO 200 mile.:~, more or 
le Q' pe r hour, it wus found abl!olutoly e!>Sentjal to have a guard 
rail on ouch side all tbo wny os high aQ 3in. nbove the track rails, 
to prevent the suid heavy ca\'5 jumpin't the track when running at 
such high speeds. Doe.~ not this or itself point. the moral, and 
11peak volumes, and when will our railway magnate" profit hy ~ucb 
experience, at least, in principle ! 

After con~idering these poin\.!1, and the fact that thoro i•· in 
gonor11land present nso tho projection of practicAlly only 1 in. "8Y 
on the inllide of each wheel, to jump, on all our trains, and stand­
ing as it. wcro between life ond dootb, i~ it not ahout lime to 
in'luirc why moro effectual mean~ arc not taken to prevent any 
possibil ity or the riorailing-of fn ~t train~, where the ri~k i~ ~o g reat , 
noel whoro the ~<ecnrity can at least ho mnrlo >'0 mechanioolly 
cor tnin by the more doubling of the depth of the pN~ent llango 
projection~. 

Why ~hmtld not the Board of Trade carefully oxnntino into thi~ 
•tnt:Stion, se vit.;tl to the t ru•·elling public, and if necc.<so.ry decree 
that the guard flanges of all the wheels of nt leMt the fastest 
trains should be considerably deopH and J•ropor tionntcly •tronger 
th:m they ore nt prosen~, when, this being carried out, and every­
thin~ ol~e being ri{!ht, thoro Mhould cortninly no1·cr be nny ntot·o 
such lament~Lio occidont.~ produced by •• cause unknown" as that 
at Withum. and by ·• cau5e a mystery, ' ' as tbnt at B..'\illic•ton. 

1 nolo tho pul.Jiic i~ once moro us•urcd in tho Prc:.s by the 
rnilwo.v 1J fficials-a~ it was nssurod io the caM of tho Wilhnm 
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" accident "- thot " they are xatisfied no l.Jiomc attaches at 
Baillie~ton to anyone," and thnt " the CilU~o of the accident i ~:~ a 
puu lo to them." Surely, however, ~uch mi~leading sta l.oment.~ 
will not continue ony longer to ,;ati~fy an intelligent and critical 
travelling pnblic, ~ceing it is a <tue:1tion of lifo or death to thooo 
of us who, like the latest ••ictim, the late Mr. l'ooto. put oursolvc> 
ond our lives in the hands of the railwny companies. 

JAMI!:i Ki!I'I'H, Assoc. M. Inst.<.:.K, M.Jnst. Mc .. l •. !!.. 
Condon, N. W., Jut.c 29th. 

TB E COMlJERClAL ORC:ANJSATI 0:-1 Of' t:NGlN I~ IOIING 

1-'ACTORlES . 

S 111, The ~ystem of allowing worl<men to record thoir own time 
upon l'arious job:! ha.~ long since pro\'Cd it~elf to be utterly unreli­
able ; yet Mr. Henry ::lpencer, in your ie~uo of .J uno :l!lth, Mh·o· 
catos a return to this antiquated method of obtaining labour cost.<>, 
A little consideration will ~how how hopele"~ mut<t be the attempt 
to ~ecuro QCcuro.le figures in thi::~ man nor. Suppose, for instnnce, 
a tu rner to be engaged uron "day work" up to 10.30 a. m., 
followed by a" pieco work " job occuP.ying him w1til 12.15, after 
that 11 further spell of "day work. ' In such a ca.se there is a 
strong temptation to alter the times of changing from ono job to 
another in such a direction a.:~ to reduce the piecework time, thu.~ 
incroa~ing the bonus. lt would be impossible for a busy forema n 
in chart:e of a largo machine shop entirely to check this ~ort of 
thing ; be may bo ::~ent for b)' the manager, or his attention will 
be taken up by some special JOb for a considcrnble time; dur ing 
thcee intermls hi:s men will be fully alive tn their opportunities of 
booking their time on each job a few minutes wrong, ouo way or 
tho other, to benefit their piecework enrnings, and general inac­
curncy of labour costs must result. No doubt an alert anrl energetic 
foreman will make tho record or false times difficult, uut sucb 
manccuvres ought to be. and arc, impossihlo witb t he methods of 
time-keeping adopted by many up-to-dale en11ineering works. 
Referring to 1\ir. Spencer'~:~ orticlo, ".Job Slip' 73 and '· Timo 
. 'lip " 71 should bo combined in ono card, with provision for stamp· 
ing the times of starting and swpping work on each job by mea ns 
of a recording clock, and no workman should be allowed to have 
more than one card in his pos;;o "ion. These carrls could still be 
used by tho foremon to iodicato the work ahead of them, n..<s 
explained for " .Job Slip " 73, an<! thei r adoption for time recording 
would enti rely prevent any "pilfering" of timo for tbo benefit of 
piece-work bonuses. W. 0 . Hons~AILL. 

I p.~wich. 

::lilt, In your io;<no dated the <!9th J uno I notice Mr. Jlorsnaill'" 
cri ticism of two points mentioned itt connection with stores rcquisi· 
Lions and factory orders respectively, to which I wish to reply. 

ll'it!tdrwraiA J'r•ml ~(OI't<~ , -Your correspondent prefers that the 
clerical work in\'olved shall be done io t he hop manager's office, 
and if the manager's assistants have sufficient time ut their rlis· 
posnl, there seems no relSOn why his ~uggcstion should not work 
out ~atisfactorily . The que~tion is one lhot depends for solution 
upon the constitution of tho staff. Suffice it to say that, in the 
factory under notice, the machine shop foromun had the assistance 
of three charge bands; and although. nomioally, he was responsible 
the foreman ra rely, if ever, had OCC3$ion to write out the requisi­
tion, but relied upon one or other of his deputie.~. 

.Manufaclul'illfJ !Jatclw of pa!·t,•.- Mr. Horsnaill ha~ evidently 
overlooked pogo 619, column 2, parag raph 1, referen ce to which 
will di~cover that each batch of details, as per shop lists, is limited 
to twenty cars, so as to avoid overstocking. There is, howel'er, a 
permissible exception to this rule in the case of automatic lathes 
making pins, bolts, studs, nut.~, &.c., which a re customurily put 
through m spocial•tuantitios against an "S" order, being subse­
quently rlel ivorod to fi nished store!' room for re-issue to tbo litters 
on a schedule requisition, Fig . 65. llE:>U Y SI'El\l't:n. 

Preston, June 30th. 

Tl:IE RKCKN1' t:AR1'l:IQU AI<IO:. 

Sm,- 1 •·enture to ask the kinrlly assistance of your readers in 
collecting the materials nece••ary for a detailen study or the recent. 
earthquake. 

.My principal objects are to trace as accurately as possible the 
bounrlnries of the a reas over which the shock was felt, and the 
accompanying sound heard, and to draw liues on a map through 
all places at which the shock was of thesnmeintensity. ltwould be 
of great service to know simply the names of a.~ many places as pos· 
siblo at which tho "hock was felt or the sounti beard. ~till more 
u~eful woulri it be to have answers to any of the questions printed 
below. l should be most glad and thankful to receive nccounts 
from any places whatever; and 1 may add that no careful account, 
however scanty the information given, can fail to posso.«s some 
value or to help in throwing light. on tbo t.aturc nnd origin of the 
shock. 

1. Place of observation. 
2. Situation of observer, indoors or out.•ido, &c. 
:}. Time of occurrenco-pleaRe state- if nccurote to tho neare~t 

minute. 
4. (a) What were the nature and direction of the ~hock / 

(b) Did the shock consist of two distinct r ar ts, separated by an 
interval of a few seconds ! (•) If so, which part was the stronger 
and how long was the interval between the two parts I ' 

5. How many seconds did the shock ln.st, not including the 
accompanying sounrl? 

6. Was the shock stron~ enough: (o) To make rloors. window!', 
fire-irons, &c. , rattle I (b) 'l'o cou•e the ob~erver's seat to be per­
CeJ?tibly raised or moved I (r) To make chandelieri', pictures, &c., 
swmg 'I (d) To overthrow orooments, "ases, &c. I (t) 'l'o throw 
down chimneys or make cracks in the walls or building!!! 

7. (a) Was any unusual sound heard at t.he time of the shock, 
and, if so, what did it rel!emble I (/,) Did the beginning of tho 
sound precede, ct>incide with, or follow th!) begi:lui.ng of the shock ! 
(r) Did the end or the soand precedo, coincide with, or follow the 
end or the shock ! • 

8. If any other ~<hock:> wore felt, it would bo most useful to havo 
u list of them, toC,~;e lher with answers for each to any of the above 
questions, especially Nos. 3, 4 (a), 6 (a), anl 7 (a). 

C. D.\\1 ON,l:ic.D., F.G.S. 
16, Manor-road, Rirmingbam, June Zith." 

THE SHI PLON TUNNEL. 

S111, Allow me to explain that the to>nperatur o of ~0 d.:.;. Fnh. 
in the 'implon Tunnel, ~pokon or in your e:>.ccllenl article or 
.June ;!:lnd, is rlue to the ab~once or the icy high-rrc• .. uro •pra\ . 
whit.:h kept the thermometer nt least 14 doll'· lowor for montlis. 
The maximum in the carriages was 66 dojo(. on Fobruar~· ~·1th, for 
inq\ancc, when Lho drnin~ Cllt'r~"ing ofT tho wnter from the boiling 
springs had not yet hccn co•·crcd, and it was ~airl to hn••o been 
under 6:l dej!. on llloy l!lth, tho nate uf tho inauguration by the 
l<ing of Italy nnd the Swi .. ~ l'rel>idcnt. This ~prny, hithc:rtu 
forced against tho l1orlo; of the rock ~;till insufficiently cooled, ha~ 
lol.oly lJeen s'oppcc in order to fa\'OUr the O:>.porimcnt.~ going 011 

with electric lt·action, but it~ u~o is to ho resumed tl.'l ~oon a" 
mcmmre• ha vu boon de,rised to counteract its effects npon ) l esl'r>. 
Brown, Bovt~ri nnd <.:o. 's plant. H. G. <.:oJlDJ::T. 

'l'omple, !!:.<.:. , July :2nd. 

Tu~ AuLomoblile Club of Awcl'ica i:; a.rro.ugina to 
conduct lln alc<•hol fuel consumption test next 1t11~umn. 

0 
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A NEW WATER-TUBE BOILER. 

• 

I 

ln,~ctl to the rear of the combUbLion chamber. Th~ boiler it; 
.. lightly raised at the back, and a brick Lined combustiOn cham. 

.\ W\n:n-1CBE boiler cmbo<hlllg -.om~ no\cl f.:ature,., h,1, h•r i., constructed at the rear. There are no external down­
rcc~ntlv been brouaht to our notice. H i" iJJu,trated in the corner pipes. About two-third!> or half of the back end tubes 
accompanying eng~aving.... I t. 1s con!-.tructed "ith ~\ corn-~ act a., the upc~st, and the other thir~, or half, _act a!> ~own­
bubLion chamber a~ the back "1th the object of en,urmg the cowers, accordmg to the rate of workmg; the c1rculat10n of 
c>mplete combusti_on of the ga .. es befo_ro the~· C1rculateamon.s the w:1ter a.nd steam is indicated by means ~f the arrows. A 
the tubes in the bo1l!'r. At the "amc t1mc thh chamber fac1h - lc,·cllmg p1pc and mud collector arc prO\'lded at the front, 
tatc" cleaning, inspection, and repai nng oper:ttions. The bo!lcr under the end<; of the lower drums, and a blow-off is attached 
i" bc1ng put upon the market hy the Da\' ICS Patent Boiler to the bcale collector. 
Company, Limited, of 2A, \'ictori1H.trcct, \\:estminstcr, and 1 [and hole,:; arc formed in the top drums for a.C<:ess to and 
it is claimed for it, among other thinfo~s , that. m the event of a w.thdrawal of the tubes, and manholes are made m the end~ 
tube burt;ting, the steam arh.ing thert•from would follow the o · all the drums large enough to allow a man to enter 

• 

• • • • • • 
• • • • • • 

• 
• • • • • • • • • 

S..atn St. 

SECTIONS OF DAVIES WATER-TUBE BOILER 

c,ur~e o£ the draught in the d1rcct1on of the upt.1k1•, th 1t 
the water would leave the tube chambcronlr in the direction 
of the !lmoke, and hence that the ~;tokcrs \vould he able to 
draw the fires without danger. 

As will be seen from the illu.,trations, the boiler conl.i.,ts of 
n ser1es of se\•cral element-. of \Crtical .. traight tubes. 
Tbc"o are built up of {l.lir ... of -.emi-c~ lindrical top and 
ltQttoru bal( druml:i , united b' a number of tubes the 
thamclcr aud length of wh1ch aru Hmcd in accordance" 1th 
the bcatmg surface and hoN:'·t>"WCr requm~d. the nature of 
the fuel being u~d and tlw ml:lhod of .. tok1ng emplo~ 1·d. 
The bottom druDll; form the roof of the fu111acc , "h1lc the 
upper drum~ form the roof or the tube chamber, '' ith a 
steam rccOI\'Cr above. 1t 1:. COihcquenUy impo~:.iblc for the 
furnace gabO~ to circui.Ltc i\round tht tuhe» until the~ h.\\c 

thPm for inspectiou, cleauing, or repairs. Hinged smokc­
ho'< door>4 are fitted to the front of the boiler as in marinr 
type or dry-back boilers. 

Hctwcen the element~ of the hoilcr arc inserted horizon­
tall) superheater tubes, which extend to about three-fourths 
of the length of the tube chamber. These tubes :uc 
e'<panded into "tee! boxc~ pro' ided with handholes ior 
renewal or repair of the tube,, The path of the ga<;cs 
through the boiler i~; bimilar to that in ::m ordinary marine 
type 11011er. The ga..es from the furnace pass beneath the 
lower drum and into the combu-.t1on chamber, where the) 
mmglc with hot air passed in through hollow fire-bars. 
The mixture then circulates through the tubes and paSi!Cit on 
to the superheater and thence to the funnel through an 
economi~cr which i>- placed .n the smoke-box. 

J uLY G, l DOG 

\\'c ghe below a comparbon, supplied. by the mal.e!s, 
between an ordinary Scotch boiler and a bo1~er of the Da' 1e1> 
t~ ?C, w1th the difference:. in favour of or agamt:t the latter:-

licotcb Type )Jarino Bvllt•r, Da\'feij Dollor. lliffcrcocc. 

I 1 rt. 1-ft 'liu . . l.o.-.,, 1 rt. !1111. He g 11 , 111 . . . . .. .. ' • · · ( f 1 Wldtb , hil t. . . • • . . • , . . !Oft. liln. . . )uln, fl t. 1t u. 
1 cuglb, J:!ft. . . . .. .. .. l:!ft. 31u. l..o•-, :Jin . 
llcatlt1g surface, :!o~ SI). ft. .. :J~~IOI>Q. ft. 1.>:1111 , !>4~11•'1· fl. 
,. t 11-o ·- -· .. 1 fr ;-, 7·, ""· ft. • • ~nmc. vl"'d., ·-· .Jt ,,,~. • •• •• u "'l 

Wclgbt, holler, ;,; ton~ . . • • :!~ toll" Gaio, 311 to1 .,_ 
,. water. 3i' " • • • • ' " u 30 " 

Total . tl l .. . . . . :u " 
E,-,,poration, I:!,.JtH lb. . . .. t·,:.oo lb. .. 
t:vnporat10u to 1-.,rJOO lb. . . t<~ ~flllOH ,. 

t ·""' lb ?".!J tt •• oauu, ~vu • • .. •• 
Floor "JXICC, I !I~ sq. ft... • . I~~ ~~<I· rt. .. 

,. •-c> " 
,. :IOIWIIb. 
11 

,j(JO(I) h. 
tt !!j )h. 
11 ti I oq. ft. 

1\!r. W. II. Booth, Mr. H . J. Donkin, and ~Jr. W . .J· 
1 larding have all made tests with nud reported on the J?avleb 
bo1ler. From the reports of thelle gentlemen we obtam the 
following figures :-

)h. I h. 
~I r. \\'. 11. Booth .. 11 ,, 11 lollj 

\lr. 11. J. Donldn .. Jtl H IC >3 

\ f r. \\'. J. Dnrdlng (I} 1{1 01 {I \, 

11 " 
(~):!I ~:; 11 1:! 

--0 • ' - ~-= - ~·-
f-o~ 
8. ~· -c;; o~ 
>-~.e 
~c.::: 
~-= .... c -- ~ -Q = _.:: --:: ,.. .. 
..::=~ 
"f."' <:- ... ·-· -

13·33 

10 "" 13 02 

13 !\()• 

~ --o-. .. ....... ....... 
::.£c; <>--(j 5 8 
eo.= 
CJ~~­
_ rit - ~--~-£:s..i .. .. 
~>--
:)-

" -

The coal used by )lr. Booth was Nixon 's navigation. and 
e!>timated calorific value of 14,962 B.T.U.; that used by 1\lr. 
Donkin- also Nixon's navigation-a calorific value d 
15 025 B.T.U. and that U!>ed by Mr. Harding in (1) wab 
D~rham Tanfi~ld l\loor, and in (2) Nixon's navigation of good 
quality. I n neither ca!>e is the calorific value given . . 1'he 
equivalent evaporation in Mr. Harding's test No. 2 • IS per 
lb. of coal and not per lb. of combustible, and th~ corres­
ponding figure gh·en by l\fr. Don kin t !s per _lb. o_f dr1ed ~oa~. 

One of the claims made for the DM'les bo1ler IS that 1t 1:. 
smokeless, owing to the perfect ~ction of t~e ~ombustion 
chamber. On this point l\I r. Don km rem at ~s 10 h1s re.port :­
"There was an entire :lbsence of t-moke durmg the tr1al and 

r the boiler steamed eat-ily and steadily throughout" : and )lr. 
Harding says: "Smoke-li~ht brow~ d~ring fi r ings, absent 
bet\vcen firings" for the ~hxon nM'1gat1on coal and for the 
Durham Tanfield ~Ioor coal- which has the reputation of 
being an exceptionally smoky coal - " there was a small 
amount of smoke given off when firing, which gradually died 
oft when the doors were clo~:tl'd, lasting from one to one and 
a· half minutes, and between tb~:re wa~ an entire absence of 
smoke." The efficiency of the plant came out ,·ery high in 
these t r ials. In one instance an overall efficiency for boiler, 
cconomieer . and superheater. of over 6 per cent. was obtained, 
the apparent efficiency of the boiler alone being ju!:tt over 81 
per cent. In the other caioeb the O\ erall efficiency was well 
O\'er 85 per cent. 

THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

IN accordance with previous announcements, I he &ummcr 
meeting of th is Institution will be held in Cardiff, and will 
begin on Tuesday, 31st July. The following papers ha"e been 
offered for reading and dic;cussion , and \\ ill be read a~ timo 
permit , but not necessarily in the order here given :-" The 
Development of Blast-furnace Blowing Engines," by 1\lr . 
Da\'id E. Roberts, of Cardiff, member; "Shipping of Coal at 
Cardiff," by Mr. Henry S. C. Reo, of Cardiff; " Shipping 01 

Coal at P enarth,'' by 1\Ir. T. Hurry Riches, \'iee-pre~idcnt, 
and 'Mr. T. E. Heywood, of Pcnarth; " hipping of Coal at 
~ewport," by }lr. John Macaulay, of Newport, 1\Ion.; a 
description of the apparatus at Barry will also be supplied ; 
"Some Notes on the Equipment of Bargocd Collie>ry," by 
l\fr. K M. H ann, of Abcrdarc ; "The 1\Ianufaeturc of Tin· 
plates," by 1\1 r. R. Bcaumont Thomas, of Dennel H ill, near 
Chcpstow; "Railway 1\Iotor-car Traffic," by }lr. T. H urry 
Riches, \'icc-prefidcnt, and Mr. Sidney B. H a!>lam, of 
Ct~rdiff , A!:>\>ocia.te :\I ember: and "Large 'l'esting ~Iachincb in 
South Wales, 1829-1006," by )lr. J. Hartley Wickstecd, Par.t­
presidcnt. Advance proofs of the papers can be obtained, ail 
soon as ready, on application to the Secretary. The outline 
programme for the meeting is liS follows:-

Monday, 30th July: The ecrctaries' office will ~ open 
from 3 p .m. to 6 p.m. at the South Wales Inst1tute of 
Engineers, Park-place, Cardiff, for the registration of 
addresses, &c. 

Tuesday, 31st J uly: 10 a. m., the Right H on. the Lord M11yor 
of Cardiff , Alderman Robert H ughes, and the memben> of the 
Reception Committee, will welcome the President, Council, 
and members of the I nstitution, and also 1\ party of American 
engineers attending the meeting, in the hall of the outh 
Wt\le" Institute of Engineer,., reading and dhcuss10n d 
papers; (.\) 2.30 p.m. , ,;sit to Buto Docks and ~I~srs. Guest, 
Keen , and ~cttlefoldl>' Cardiff Worh, b) special train, kindly 
pro\ ided by the Rhymne) Rall\\ay Company ; 8 p.m., Con­
'ersnzione at Park Hall by the Hight Hon. th e Lord :\Iayor 
of Cardiff, .\lderman Robert H ugh cs, and the Lad~ )layoress. 

Wednesday, 1st Augu~t: 10 I\. m. , rending and d1scussion of 
papers; (B) 1.15 p.m.(?) , visit to Penarth Dock , special 
train from Queen-street Station; 7 p.m. for 7.30 p.m. , 
I nstitution dinner in Park H all, Cardiff. 

Thursday, 2nd August, altemnLive visits: (C) 10 a.m., Barry 
Docks, arrive in Cardiff about 3 p.m.; or (D) 10 a. m., Bargoed 
Collier), train to Bargoed, vi.,it colliery, arri•e in Carditi 
about 3.45 p.m.; or (F.) 9.30 n.m .. Newport Transporter 
Bridge and Alexandra Docks, ~t'wport, train to Newport, 
electric tram to Transporter Bndge and Alexandra Dockb, 
arrive m Cardiff 3.40 p.m. 

Friday, 3rd August, allernali\(~ visits: (F) 10.18 a.m., 
Chepstow and Tintcrn ; an cxcun,i(\n to l\lonmouth and 
Raglan may be arranged if excursion (F) is full; or (G) 10 a. m., 
I lfmoombc, special train to Barr) Dockb, !>teamer to tlfracombc, 
2~ hours), steamer return" to Cardiff , arriviog late aftemoon. 
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A LARGE PLANGING PRESS. 

Jh,( r::-rL\ w1: were imtled to "eo :\new llauging machit:c, 
''h1ch has just hcen constructed by the Vauxhall and Wes t 
Hydraulic J.;ngiueermg Company, Limited, of 2:3, College­
hill, E C. 'l' ho machine, which is of exceptionally large 
diment;iou"· has been buiiL to the order cf l'llr. D. Earlo 
;\farsh, chief mechanical engineer of the London, Brighton, 
and South Coast rt~~ilway Company, for dealing with large 
hoilcr ph~tcs, c~1· , at o uo operation. 'Thr ~~.rmngement of the 
prCK..'>, which is wo rked by hydraulic power , can b3 seen from 
tho accompan) iug engr·aving. The main ca-;tings h ave been 
made of steel throughout, aud we were informed that the 
exceptionally high factor of safety of 2:) had been allowed. 

PL AN AND ELEVATION OF PRESS 

The table is lOlL. Gm. dHlmder , and 1s capable of taking 
the larges t locom oti\ O bo1lor plates that can be ul:cd. 
There arc four gu1dc columns, ~>paced 11ft. !iin. apart, from 
centre to centre. Th1• top parts of these g uides are thr~aded , 
and the head plate can he r aised or lower~d and l<?Cked m !-"ny 
position by mcnnR of the nutt1 shown m the lllustra~1on. 
'fhe macbtno hns ~t maximum dMlight of Gft., and an adJust­
men t of 3ft. 'fhero it! a main' central ram working !rorn 
below, and capable of exerting a pressure of 500 tons. A 

... mall 'i<'o rtlm , wluch can he worked quite independently, il> 
contained in the mnin ram. 'fhcre are also four powerful 
\ice rams fo r dealing with large work. These can be readily 
adjus ted to suit any diameter, by simply loosening the nuts 
ol the four hold ing·down bolts, and moving them into the 
require(! position. 'l'wo other small vice rams similar to 
the four just referred to have been provided for 1i fting the 
press table unti l it cornea into contact with the work. 
Whil :-~t thiK is being done, the main cylinder is maintained 
full of wale l' f i'Om a low-pressu re service. Special atte ntion 
bm. uccn paid to Ul~ do.,rgn and nrraugt:mt:u t of tho n~h·cs, 
wnh the result thnt the sy~>LOm is simple and effective. .!!'our 
lo,·crs control all the operations or the press. Common 
pressure and exhaust-boxes are fitted , to wh1ch all the valve!> 
aro connected. l~conomiser valves and cylinders are also 
fitted , by which all the idle movements of the main table can 
be performed, a full supply of pressure water being required 
only after actual contact with the work has been made. 
1'he supply ptpcs to the four movable vice ram, are provrded 
w1th bWtVel jomti>. to allow for their mo,·ement without in 
any way stnuning the counection~>. 

LONDON ELECTRICITY SUPPLY. 

Tut: l;dect CommiLtc e to w h om the L ondon Coun ty 
Co uncil (Electric Suppl~·) Bill was referred, and "ho 
were ins tructed by the llouse on April 2nd t o consider, 
with s p ecial reference to the terms o f t he llill, t he best 
means o f provicling for t h e Supply o f Blect1 ical .En ergy 
in bulk and for power o.nd motive purposet-, and to report 
thcrcon, have agreed, with regard to the ~~id 1n~tmction, 
to t be fol lowing Special Hepo1·t :-

1. 'l'ho main gono•·ol ubjocl of t he Hill i~ to cnnl>le t ho London 
<:ounty ( 'ouncl l to supply elect ricity in vulk to nuthori~ed dis· 
trivu Lord l that i~, Loco I 1\ u thori t ie:i or Uom panics authorise(.) by 
Act of l'nrliument or l'rov1~ionnl Order) within the Arlmim,.trtlti\•e 
County of London und certam ndjoininp; Borough~ ond Districts in 
the <:ountie~ of ~:.,ox, Kent, Hurroy, and bl idalesex. 

~. 'fho Hill propo~o~ , in addition, to confer on the Counc'l powers 
to supply electrical energy direct to railway~>, rlocks, tmmway~, 
nnrl vHnou~ other undcrUlkin~·· 

:1. And tho Btll nl•o propo~c• to confer on the <:ouncil power to 
tran•forrn, rli~tributo, nnd use oloctricnl energy in vnriou• build · 
ing" workq, or undortu kings he longing to, or tuaintained vy them, 
or u:trlor their cont•ol; vut thi~ power~~ not to apply to scho•..l~ 
und ,·ariou~ other bmlchngs, park,, open space>', plea<urc !(MU nd•, 
or workmen's dwelling• wiLhout the con•ont 10 wrlli• ~ of the 
authori•cd .liwtrilmtor. 

l. The Council do n11t, cAcopt a. .. nhovc, propo•e to npply elec­
trical t!ncrgy direct to 1\11) individual consumer wholly ~Situate in 
the urea of any authoriMoO di~Lributor without the consent of the 
nutborit\ concerned. 

:,, Jt1~ important to !tear in 111ind that the i'IIJlply of olectrical 
enoi'I!'Y -in tbo \dwini~trotivo l 'ounl~ vf Londou anrl ~djoining 
d1stnct..~ i~ now in tho bnn!ls of mriou11 l ocal A uthont1es nnd 
('ompanics. J>owor~ for this purpose havo.l>een grontcd unrler the 
J<;Jectric Lighting Act.•, nnd cover procLICally the whole of the 
County of Lon~lon and .the greater portion ?I tho adjoining di~· 
tricts 10cludod 10 tho B1ll. At tho present t1me these powers are 
hold within the County of London by sixteen Local Aut hori ties 
and thirteen companies, and with regard to mo~t of the latter t ho 
Local Aut horities nro entitled to purchn~o tho undertaking<~ in tbo 
yonr 11!31. 
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6. The Tnl,le' " A " and " B " apponcled to this Report show 
the Order~ now hold hy Local Authontic~ and <:ompantc.' rc~pcc· 
lively, the ore~ Lo .,..h1ch ~uch Order' rolnte, anrl the extent. ltJ 
which cmnpclition within tho•c area~ ha.' l>ecn nutbori-ctl. • 

In addiLwn to tho•o OrdeN, power• for the cCJmpul'<OrJ aC<Jui-.i· 
lion of land for )10\\0r ~tll tivn.• and other purpo•e~ have been 
obtained hy special Act..~ of Parliament in rw pect of variou~ p;t rL~ 
of the ('ounty of l,c,ndoo. The Table ·• <: " appcnlled to thr ~ 
RepCJrt gi,•cs n liNt of theqo ~peeial Acts. • 

'J'be•o T£ible~ ho.vo been fumi~hcd to the Committee IJy the 
Board of 'J'rndo. 

7. Up to tho present tirne the capita l expended by Local Autho· 
ritios ba.• boon in round ligure~ about .t:u,500,()()(J, nod uy ( 'om· 
panics about .Cl~,000,000, moking n total Cllpital expenditure CJf 
about £18,1)()(),000. <:a pi tal expenditure ill ;otated to be proceelling 
at tho rate of about £1,000,000 a yenr. 

8. At the time tbo Electric Lighting Act.s wore pa~~Socl the 
principal •1uestion wn11 ono of light, nnd it wns provided that in 
tho a rea of each LoClll Authvrity there 14houi'J be a dil'tinct und 
11eparato uncler tnking. 

9. No doubt th is Nystom wns adopted to maintain tbe power 
given to each Local Authori ty to purchase the undertaking in 
]{):J]. 'l'h~ elfect. htt.\1 been to cnuse a large number of separate 
stations to vc conRtructod. 

10. 'rho ('ommittce nro of opinion t bot the best means of pro· 
viding for the 11upply of oloctncal energy in bulk, anrl for power 
and motive J•urpo•u~, i~ by one large anrl mclusivc Fcbeme, eA tend· 
ing not only over the enttre County of London, but also to adjviu· 
iog boroughs and •listrict•. 

ll. t'or t he purpose of carrying out 11ucb nschemc 11ome Control 
Authority iM recJuircll with 111nple Statutory powers nod corrc· 
spondiog duties. In addition to the propo"tll of tho Londou 
<.:ounty Council voriou,. other propo•ols have t.cen placed l,oforo 
tho <'om10ittec. After c;iving full consideration to thi~ q,1e.~tivn 
the I 'ommittco uro of opinion that the London C<ronty <.'ouoc1l 
qhould be tho \uthont.y. 

1~. 'l'ho B1ll before tho Committee i~ solely permi"~ive. 1\o 
obluption iM imrY.>•crl on the ('ouncil to gi"e a supply to any of the 
Loca l Authorit1c~ or <'ompnnies; in fact, no obhgation is uopose<l 
on the ( 'ouncil to carry 1nto t:fl'cct. any of the powers sougbt by 
the Hill, and Lhcrc 18 no prc•cnbed li(De either for bcginmng or 
for Cllrrying nu t the work. T he Committee cort.,ider that t he 
<:ouncil ' hvuld l,o under ~uch oi.Jligatiout~, and that unller fuir and 
reaqonublo terms and conditiOns any uuthorised disLributor (whether 
a Local Authority or a <.'ompany) ~~ould ha•·e the right to require 
a bulk supply. 

la. 'J'IIc udoption of thcqo propo•alo would alter the whole 
~cope nnd intoutwn of the Ulll ; i.Jut it would, at the ~a111c tiroo, 
mnko tho men>~uro .noro prnct1cu1 tutd ~>lfectivo for all purp1.1.~cs. 

14. Autborrso!J diht•·ibutorR 11111rlu a mo"t MtrOIJUOU~ vp!Jv.!:nlion tc1 
I 'lause :j5 of tho lh ll. 'l'hiN iH n n•o~t 11nportant (;lnuso, empu•vcr· 
1ng the Counc1l tu mnko ruJ,rcsontativn to the Hoarrl 1>! 'J'r111lo 
that the prrcc~ churgcd hy nuy authori~erl distributor were cxcu>· 
llh•e, a nd ought to he rucluccd, or that 1 he tnethod• CJ( chu r~o 
ought to bo altorecl, ond nftcr on in'luiry •uch Order wns to I"' 
made a.~ in \he opinion of the Koard vf Trade would bo fair and 
rensonn blo, having rcgurd tu all the circumstances of the cw.c, 
including, nmong~t other thrng~, the terms upon which nnd tho 
time witnin which tho C'ourwll would he willing nnrl in n po•it10n 
to furni•h n supply. 

lfJ. Tbo t:omnnttco cloubt whether duo con.~idcrotion lrn, lx:c•• 
given to Lhe fact thnt both l.ocnl Authorities and Uomrmnic~ ,. , 
uuthorixod di~>lributors ba vo expended a 'great umount uf o·aJ•H:tl 111 
t he erection und OCJuipment of KCnerotinK Ktalwn.s, norl tbut th" 
ht\.q hoen done. and the monc) borrowed under Parlinrnu•t~~ry 
sanct1on. Any altcrouon of OXI<~ting conchtwns ought. to nphvltl 111 
a fair and rCliMlnablo monnor the intoresU! of tbe autbon ... d •h'· 
tri bu tors. 

l t wn.q contended that the word~ in the Clause " having rel{aul 
to nil the circum~toncell of thb case " were ~<utlicient to sofcgunr •I 
these intei'Ol!t..,; but the <:omm1ttce consider t hat in l)uch n Hill 
Lhero ~<hould l>e contained a clear and distinct provision, so that 
the existing financial position ond obligations of Loon! Authoritie~ 
a nd Companic-< os authorised distributors ~houhl be taken into 
account in noy revision of prices, and it may l>e d esirable t hot 
such price.s when so reviied should ue made maximum and not 
actual prices. 

16. With regard to tho l:lcheme generally the Committee a rc of 
opinion that further considerat ion should be given in regard to 
many matters pointed out during the course of t he Inquiry with n 
view to amendmg nnd improving the Scheme. . 

1 i. The dl~>trll)Utlvn s~ ,.Le m I" uposecl by t ii(J <.:ouncil is one which 
requires further con,idom tiou. T he su~gcstion of du~;~hcul•U 
routes is wull wor thy of attention. 'This was proposed 1u lltv 
::leheme of ~o Adn11ni~trative County of London and Distrrct 
ElecLric :Powur Company. 'l'he 'l'runk t ronsmission system l!hvuiJ 
be on tbo highest voltage cnnsiKtent with safety underground un\J 
the cost of insulation. 

18. In recommending thnt the County <:ouncil should be the 
Authority, the Gon11U1UCc dc~ire to refer tc tbe statement ma<Jv 
by .Mr . Llewullyn Sm1th, ou t..ohalf of the Board of Trade, WIJich 
tney regard os of grcaL vuluc. Thu Committee have in ,·iew llrv 
fact that the Uounty l'ounc1l, a.' th ~ Authorit), may exer..:1~c 1u 
poworR 111 more t han ono wn y. 

(t•J '!'he County ('ouncil may nndertnl:e the whole woll;, 
proviJing every authcn•cd dtHril-utor a na e,·ery private cor.· 
~tllner With elt.lctncity in hulk.nt a uJuxJwum :!cure of pncl:<!. 

(I•) The <:onnty <'ouncil muy retum for it~>" If one JJUrl of Lhe 
uu;lerUlking, wb1le permittrug o pnvatc enterprise to under · 
take another pnr l. 

(r) 'l'ho C'ounty <:ouncil :nay lca,e for a sub~tantial cCJn· 
~iaoration the whole onterpn~e to a private entorpri~c, w 
resume possession of iL when 11..,~ initial stages D.re over. 

Thu <:ommiltee are of opinion that the Heport of t he J<'ionn~·e 
Committee of tho <:ount.y (;ouncil rondeN dc~irohle o careful w•.· 
&irlerntion or n lten1o tivo se home~. 

The Comrmtlco de&iro to •ay that the scheme put forword l.y 
the Admini~trnti"e County Company appcnrerl to be concoi,cd •" 
scient11ic lines, a nd calculntcd to all ora u cheap supply of olec:tr I· 
cnl energy nt private ri•k , t hough 1t was not clu:tr to what exw11~ 
the neC()Jjl'ary paramount autborr ty of th~> <:our\t.y._<:ounci l, uud 
the ultimate po1!8o~•ion of tho onterpri~c l,y Lhe l'<>unci l, eoJ.I Id Lv 
~ecurcd und~>r thi~ scheme. • 

19. Evidence wa.~ given at length rcj;tard ing the generation uf 
olcctricnl energy nt tho coalfields and the t ransmission of it to 
London nt n very high voltage by overhead cables along the public 
roacll<. 'l'ho Committee wore not nble to regard this a.~ a su1tablo 
•eh em e. 

~0. Tbo ( 'o111mittoo 'j,itod the County <:ouncil's generot ing 
station at (:rconwich. The in•tallntion apart from the que-•t1vu 
of the mothn·l of gonorotion appeared to tbem to be in all re• peel~ 
aduumblc and to reflect credit upcm the <.'ouncil's ]';ngineer , ;\I r. 
.). U . Hid cr. 

tl. The C \uunuttco con~idcr thut the pro\'i•ion of cheo.p ulcctric 
power for l.o11don 1• '" import .nt nnd J•rc•sing lhnt the~ do nvl 
vie" with fnnmr the p<.-si1J1lity of the ()Ue9lion l>eing indotioitely 
hung up ; they theroturo u~e thnt the Council should be prcparu.J 
to mnko a dOl'I•Hm a.~ to thc1r nctwn early enough to allow other 
B1ll• tn he pru,entcd fur 110\ t ~c~•ion. 
~~. ll tl\1111{ gi,•cn full nnd careful con.-idcrotion to all •tuel>tiou• 

in re:~pect. to the Hill the t'ommittco ha,·o rleterminod to Hoport tu 
the Jl ou>~e th11t. the I rcumblo i11 not t•rovcd. 

i;l. A Moruorondum rolnting to Electric Power and Supply Bill~ 
of the prosont l-:ic'ISion, which wM pro cntcd t.o tho Uouso by tbu 
( 'omuu!l1!ionors of Works, was referred to tho <'ommitteo, who cou· 
sidorcd it and took evidence upon the JIOints rai~ed in tho ton•· 
miq_~ionors' observations. Wilh regard, however, to all U11l11 
introduced into Parliament during t.ho presen t l:le~ion iu re$pCCt 
--------------------------------------------------------------• 'J'bc•c tnhlc~ wu do uot t <'pr·oclucc.-Eu. Tut:: E. 
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to electric upply in London and tho udJviniog d istrict.>, the Com­
mittee are of opinion thnt , pending tho introduction of a satisfactory 
Bill next Ke•'<ion by the London l'ount) Council-or, in default of 
tho London l'ounty C'ouncil, thon by somo competent body of 
Promoters it i' not advi~nble lhnt nny furtbor progres.-< $hould he 
mnclo wi th 11uch Hills. 

NOTES FROM SOUTH AFRICA. 
( /··,.,,ut tnt,. o,r,, (}n,.,.,._.,P"''"'Jtl.) 

JouA,"Nt.sBLRC, 4th June, WOG. 
Tm. ne" tarrtT agreed upon between the Governments of 

the Cape, Natal, Omnge R i,·er Colon), the Transva al , and 
Southern. Rhode~ in, was publb h ed on t he 25th l\Iay, and has 
been the ~ubject o f com,iderable comment, not wholly fa,·our ­
ablc, in bu1.ine;;s circles in Johannesburg. 'l'he present time 
\\:IS, of cour-,c, most inopportune to introdu C'.l any alterations 
in Customs rates, but owing to the notice o f the Natal 
C1ovonunent that thifl Colom· would retire from the old 
l!onvcntiou t~t th e end of Jmie, and as it is very generally 
con~idcred mot-.t desirable that there should exist a General 
l!ustoms ·nion between all the Colonies and territories o f 

skilled s upcmsiou uecessar\· for their :.uccessful running, 
amounted to m ore th an tbe cost of tbc unskilled labour which 
thc~c mechanical device:. were desig~ed to tnko the J?lnee of. 
The mechnuicnl engineer was sometimes an cnthuswst, but 
t>ti ll ho would not knowingly propose to spend a. pound oo 
m achinery to do the work which coloured labour could do f~r 
half t b nt amount. Som e of them k now of cases wberemecbanr­
ca.l means of moYing material bud seemed to promise success, 
but which bad proved too co~Lly in operation , a~1d had be~n 
rcluctanlly abandoned. Still , there '~·n .... some lrttlc_ truth '!1 
the criticisms refer red to, and a ll cngmcers were domg tb~rr 
utmost on the plants with which t hey were conne~ted st1ll 
further to utilise machinery in the mines. 0\'ersea 1m·entors 
were likely to be o f but little service iu this matter , forth~ c~>n­
ditiom. on different mine:. 'aried so much . If the mmrng 
hou::.es however encouraged the men in their own employ, 
who a; a rule t~ok a keen nud whole-hearted interest in their 
work. and wo~ld give them t-.ome ~u itablo recognition of their 
work when successfu l , he believed that muc~ might yet b~ 
arcomplish ed in the matter of reducing workmg cost on t bo . 
mm eH. 

outh .\frica, a conference was held at ~[aritzburg in l\Iarch 
la t to d ecide on the full term::. of a now Convention , super­
-,eding that entered into in the year 1903 The Trnn,,·aaJ has 
not been able to secure "erv (a\'ourablc terms, the Coast Govern­
ment:. being determined Without exception to secure increased 
revenue from Customs duties, and being quite prepared to 
sacrifice the union to gain their desire-.. The new tariff means 
a further measure of protection for the coast manufacturers, 
and :~t t he samo time a ,et back for the minor industries of 
the Trall~\·aal. Additional duties ''ill rniso tbe cost o f li'ring 
throughout ~outh Africa , wi t h this exception, however , that 
the promi .... ed reduction in the Centrul outh African Rail way 
trnfllc rates i;, expected to minimi~>c or annul th is effect in 
the C;\..C o( up-country districts. A reduction of these rnilwn.y 
rate::. "ill, ho\'>'ever, mean diminished receipts to the 
Transvaal and Orange R iver Colon)· Governments, and post­
ponement o( necessary railway expan:.ion, unlc:-.S the revenue 
i..., provided by 1>0me other Corm o f taxation. 

Manufacturers and importc~ are aware that under the old 
Con vention nearly all engineering supplies were placed under 
Cln::.s liT., and liable to ·2~ per cent.- now 3 per cent.­
n.d ralorcm duty, which, however, was rebl\ted in the caso of 
produce or manufactures o f the Uni ted Kingdom and 
imported therefrom , or (rom t·cciprocn.ting Colonies. This 
class is now increased by the inclusion of the Following 
articles previously rated in oth er loss favoured c lasses:­
Power lor ries and trailers for powervchicles-trnotion engines 
were pre,-iously in this c la<.S- lifts and gates, ct\rbonic ncid 
ga-,, cement liquid for tube mills, disinfectants, slates for 
rooting, emery, felt and ruberoid, screw and h ydraulic jacks, 
ammonium, barytes and pumice, calcium, gypsum , 
w agnc;.ium sulphate. Cement \vill now pay l s. 3d. a cask, 
with a British rebate of Sd. Bla ting compounds will pay 
t~d . per pound, instead of l~d . as before, and the duty on the 
British article will be A!d. in~tend of l~d. Collodion cotton, 
used in the manufac ture of explosi,·cs, is now placed in Class 
lll. , its duty previousl y being ~d. per pound . Mining 
buckets, skips, &c., which wore formerl y in t he 2A per cent. 
ocl ralorem class, arc now in the (reo list. -

The meeting of the Intcr-Colorual Railway Conference was 
held simultaneously with that of the Customs Conference at 
:\Iaritzburg, and resolutions were pas::.ed which supplement 
those ju::.t alluded to. The special preference rate for South 
African produce is to be done away with, and raw materials 
carried over the railways are no longer to be charged rates in 
advance o( thoc:e levied on the m a nufactured article. South 
African railway statistics arc to be collected. classified, and 
publi ::.hed in n. reliable (onn, a nd nt the earliest possible 
m oment a railway clearing house is to be estabHshed. A 
revised list of through rates is also to be prepared, and the 
promi~>e hac; been made that these, ns well ns local traffic 
mtol!, nro to bo substantially reduced . 

Hcccntly publis hed trade statistic~ show that during the 
mouth of April Transvaal trade, a ... judged by the value of 
imports, hns fallen ofT somewh at. In F ebruary the total 
value of merchandise imported wa-. £1 ,887,549, in l\Iarch 
.tl , 10'.1,004, while in April the amount is s hown at £1,3.56,5-!2 . 
(),, ing to a decline in the nmount of goods imported from the 
British Empire other than G reat B r it a in , the proportion of 
foreign goods imported has gone beyond any mark reached of 
recent years: but it has to be pointed out thnt t h is d iminu­
tiou in the imports from O\'cr::.ea Colonies was probably the 
rc~:~ult of the rWJ.lour, since ju~tified, that in the new tariff a 
prefcl'euce wns to be shown towards the goods imported from 
other .British Colonies. 

Official r·eturus also show tht~t British sb ippiog to South 
Africa i:.. giving way somewhat to foreign competition. Thi~ 
i .. , hown in thr figures which have reference to the tonnages 
u f dirl'<'t. stctlm tr;\osport received during t he pa t five 
ve.t rs : 
• Dritlsb 14uMgo. Foroigu touuug~. 

1tt0t . . • . . . . . . . 4,2~,os... . . . . . . . . '! 3, ; -1 
HIO:.! • • . . •• . • . . :"1,321, 111 • • • . •• 3bi.OO!l 
1!1():1 .. .. .. .. .. 4,SS:.,W3 .. .. .. .. S~Ul61 
HIOI .. .. .. .. .. 1/•ll,PSS .. .. .. . . 4l>l,lltt:! 
1•-..r. . . . . . . . . . a.G7t, :!4 . . . . . . . . :.03,titjf• 

.lJuring the pt\st. year therefore the foreign tonnage to • outh 
African port s increased by 4 • 5 per cent., whilst the British 
tonnage actually d ecreased 18 ·8 pel' cent. This is ;\ matter 
that de crves the a ttention of the Shippini Ring. 

On the 2nd inst. was held the s ixth annunl dinner of Lhe 
Tmn;,\·aallnstitutc of Mechauicn.l Engineer.... A::. u :,ual , it 
wa s largely attended, but it wa1. a matter of general regret 
that Lord clbornc. owing to absence at Btoemfontein, \\as 
unable to be present. T he ch ie f .... pcnkers were the Ma~·or o f 
J o hannesburg, Mr. Lionel Phi !lip .... nod Sir Pcrcy Fit~:patrick. 
The latter delivered one of th e fine1>t '(>cechc~ e'er li .... tened to 
in J ohannesburg, and one with wbrch his audience were 
a pparently entire!~· in sympath~·· 'fbe "pccch dealt mainly 
with the future political &ituatiou in the Transvaal , and was 
au e loquent appeal to t he Briton lo asbert. hi!> r ights and 
ruJo t he country. 'I' be Prcsiden t. or t he Insti tu to, ::\I r. I•;. 
Farrur', t.pokc mainly in s upport. of the mechanical cn$inoor 
as an integral part of scientific mining. nnd in jus tificatron or 
the large capital expended in securing the best mechanical 
plant. H o a lluded to the statements that had been m ade in 
.England to t he olTcct that t he mines did not make the (ulle,t 
use of mechanical appliances to save hwnan labour, i.t'., t he 
unskilled variety. With all due respect for these critics, he 
said the\' were talking absolutely without knowledge, not 
only of ' the extent to wh ich mechanical appliances w~rc 
alrcad\· being u ... od, but a lso of tho factor which limit t he use 
o f thc~e de,·ices. T here was a point-and some of them had 
1\lready found it-where the interest on capital outlay, the cost 
o f power for operating, and the cost o f the maintenance a nd 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our OlD7l. Ctm'uponcUnl.) 
Engineers Active. 

MECIIA~Il',\ L engineers ore IJU.,y, nnd have experienced n 
good dernanrl for lathes nod for tmtornatic machines for screw­
cutting, no excellent inquiry being fortbco.miog for the last 
do•criplion of machines, since the ~crow-makm.g trades are. vory 
bt~o~y. Motor vans and !!loom tractor~< nro selhng well. }{nllwny 
curriogo nnd wn.goo builders nrc prc~ed with wor~, and ore m_uch 
ioler&totl in tho report of large contomplntcd rmlway extens1ons 
in the South of Ru&~ia, for which the locomotives nod w:u~ons are, 
it is ..aid, to be mnioly divided . botwoon _English and Amer~cnn 
firms. A good contract f'?r nulway cnrrrnge' for n metr~pol!tnn 
compnny i under exe~utlon. Motor \~ngoos a re _comrng u~to 
iocron.qcd u o, nod "0 are other motor vohwleq of vnnous descnp· 
tiooQ, The cilv firemen arc, it is snirl, to t.a"o n motor vehicle, 
which ill n vory'seo~ible idea; ond lhe Wc~t Bromwich C'or pom· 
tion bo"e nlrcnrly plnccd nn order for a 21 ho~e-power motor fire· 
engine tender, to carry fire-extingui~<hing apparatus and _ten 1non. 
Spcciol machinery is on order for the War-oinco and Adm1ralty. 

Iron and Steel. 
Thoro i~ not much thnt i, now to roport with regard to 

iron nnd steel. Crude iron is tirmor thon recently, Lincoln forgo 
bein~ quot.od 50~., or ls. 6d. ndvnnce upon a fortnight ogo. 
'tollordqbiro ciorler is le~. to 503., ond other sort.~ ns IMt quoted. 

The quarterly meeting next Thursday i~ looked for ward to wit!l 
interest. new bt\..;ne."s for the n10st pnrt being po~tponed unt1l 
then. The foreign demnorl for mnnufnctured iron keeps good, 
ood galvanised corrugated sheets are quoted ..t:li 10s. to 
..t: 12 12s. 6d. Marked bars ore still £9. Steel is active in nil 
depnrtmcnl$, angle~ being quoted £1i 15~. to .1:7, and girder pl11te.~ 
£i 1 Os. to J; i u~. 

The Burt.on a nd Ashby Light Railw ay. 
A public ser vice has this week been commenced on the 

Burton nod Ashby Light Rnilway, upon which, inclusive of land , 
somo £150,000 has been wi8oly laid out. It i~ an electric line, on 
the overhead system, 11 ~ miles _in lon~th, tho p~wcr station ~being 
situated nt ~wadliocote . The hne bns been bu1lt by tbe M1dlnnd 
Hailwny Compnny to coo~ectAshby nnd_the roterveni~g to~·oshi(Y.' 
with Burton-oo·'frent, With the oxccptloo of Jt miles, sttuatcd 
within the borough of Burton, nnd built by Bur ton Corporation 
for the .Midland Railway Company's u~. 

Tramways. 
The Birmingham Corporation arc pur-,uing steadily their 

policy of acqui ring all the tmmways in tho city. This week 
another line has been token O\'cr from tbe Birming ham and Mid· 
lane! Company, nnd thirty new cnrs havo been put on, the town 
being now in possession of tbree routes. l o t he centre of t he city 
lines nro beir.g laid to form control junctions with a ll the radin· 
tioos, several streets being in the hanrls of the workmen for 
this purpose. Other outlying rou tes oro nearing completion, ond 
nro expected to be opened on the bt of Jnnuary next. 

Extension of Railway Buildings. 
An impor tant piece of rnilwny engineering work, namely, 

tbe recon~truetlon of 'now-hill 'tntion, BirmiogboUl. by the Orent 
We~tom Hoilwoy <.:ompaoy, is nbout to be undertaken, wherefore 
the Public Works Committee of the ('ity <'ouncil hl\8 been bu~y 
lowering an 11djnccnt carriol(ewuy preparatory to the building b~ 
tho railway cornpony of a new milwny bridgo, which i one of the 
item in thei r sch eme. 'rhe lowering of the rood way will be COOl· 
plotod in nbout a fortnight's time, wbcu the ('orporation will nb.o 
nltor nnother roadway, by rui~iog it, in ordor to enoble the (:root, 
Western t'ompony to d oni with another bridge, whicb requires rc­
buildiu~. A third rnilwny bridgo belonging to tbe London tmd 
North · Wo,lcrn Hail way <.:ompany i~< nlso to be reconstructed, so 
that al~othor· some of the bnsrest pnr ts or Birmingham will bo 
very much in the hanrls of tbo railway engineers ~hor tly. 

NOTES FROM LANCASHIRE. 
(From our OlD7l. Ctm"upon.dtnU.) 

MA NCHKSTlU\ 1 July Jth. 

Retrospective. 
TrHl pn:~t month in pift iron h n:~ IJeon romnrkublo for it.-1 

grent stondines:~. Warront.ll, mdeed, scum to have been avoided 
by tbo goneral public, both bull:~ nnd benr:1 being more or loss 
a! m id w oporate, while consumer~ have only purcbMed from bond 
to mouth, 11.:1 indicated in former ruport.-<. On the Manche~tor 
I roo '<.:hnogo on 'l'ue dny thoro wn.~ ~on•idorablo speculation 1\8 to 
tho futu ro course of tho rnnrkot. At prosont so:ne E~li"b 
urokers ore going on tho bl\llic pi'Q(lucts se> 1\8 to nccommodnte 
the foreign (lemaod, which opponrs to be good. nod will 
prob.1bly ll\llt ovor n lengtbenecl poriod under prc;,ent conditions. 
On Tuc•dny thoro wns very httlo in•tuiry bore, nod. if wo 
were to believe nU \\O hoard, thoro i• con .. irlcrablc competition 
for the few order"' being given uut. In fnct, it wn :~toted th11t lid. 
to 1•. Jos., thnn mt\kcrs' rate~ Wt\~ l1uiog •tuoted b~· holders in 
~ccond bond". &otch moko~ hl\\'o boon on the OM)' sirlo for n 
fortnight past, but no Cl>.Coptiorr con '<ltfoly bo modo t•J this in the 
cnsc of Gloognrnock. l\Jnkor~· roprosentotivcs 11toto they hovo 
pn\ctically no iron to ~oil. Linculn~hiro is well hold owing to 
conlinentnl demand, but hoth Lnncn.•hiro ond Der byshire i11 on tho 
eMy mdo, whilo t.'lffordsbire is hoing rnthor freely offered. } t i" 
~corcoly likely, however, in fnco of hen,·y '<hipmcnl'l and dimini•h· 
ing ~took'<, tbnt wo •hall -eo much doclino on prcsont rato.~. 

Fin ished Iron. 
l\Jorcbnnts continue to report a fnir Jemood nnd rotos 

romnin uocbnngc<l. 

Steel. 
The principal feature is the continued strong demand for 

constructioonlsteel. It is snirl that tho English nod Scotch I'' o· 
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d ucers bavo alrno,tnrrhrd nt till ugrccment for partitioning otf the 
market but tbere ~eems to be some difficulty as w I reland. W e 
arc nss~rod , however, thot it will ultimately bo got _over , a.. th_c 
presont oppor tunity, coupled wi~b on ~bse.ncc of foro1gn C';>mpetr ­
tion, is very fn vourablc. r n b1llets l'.nghsh makers contrnuc to 
bold out for full rale , nod pintos nro stontly. 

Manufactured Copper. 
'!'bore is a g reat 'JUiolurlo in tbi~ dopnrtment. .Motturd 

rc•nnin ns before. 

Quotations. 
Pig iron: Laocnsbiro Xo. 3 round~y, 6l3.: ~incol'?-... hiro, 

56s. to rJiis. 6d.; Stafford$hiro, 5!i~ ; Dorby ... hrro, llt ii. tid~: ,\hddiC?•· 
brough open brands, 59s. ld. to .i!l-. 11. 'cotch : Gar~hcrno, 
63 tj ,J. ; Ulengamock, 6ls. 3d.; Eglin ton.,UO<. 9d.: D~lmel~rog~on, 
t>O~. Gel. , delivered Mnocbe tor. W c.,t, torust homatHc, ti5~. ad., 
r.o. t. ; I'A\st Coast bemntitc, 65s. Ud., f.o. t. }lcotcb, deh_vered 
Hcyshnm: Gnrtsherrie, 61q, 6d.; <:leugnrnock, J9s. 3d. ; Eghot~n . 
!)!ls. 9d.; Dnlmelliogton, 59<~. 6d. Dolh•cred Preston : Gar~hemc, 
62s. Gd.; Olonjlarnock, 60s. 3d.; lt.:glioton, !';9~. 9d. ; palm'llhngtoo. 
59s. 6d. Finished iron : Bars, l.i s~.; hoop~. £7 1 (S. 6d.; .~ho~ts, 
£ is. 6d. to£ 12s. 6d. ."tool: Bar~~, £1 5~.; hoop:;: £t lus.; 
boiler pintos, official, £ 12s. lid.; pla~s r~r ta!lk, glr?~e~. an d 
bridge work, £ 7 i~. lid. to £ 7 12::!. 6d. Enghsh L1llet-< •. £u t~. 6d. 
to £5 15s.: sheets, £8 lis. 6d. Copper: Hhect.P, ;£.96 per ton ; 
~enml~~ copper tube~, 11-td . to 1 Hd.; brnz.ed di~to. lld. to 11 td.: 
brazed bras'! tubes. l<»d. t~ IO~a.: soamle;,s d1tto, 9i.(l. to 9~(1.. 
rolled hrns•, S!d. to 0~d.; bra.~~ wire, ~d. to l--~d . :o;heet lend, 
£19 10s. per ton. 

Lancashire Coal Trade. 
There is an increase in the :~hort time now being worked in 

the Mnnchcster and East Lancn~bire di>~tricts wbich ha:s intcrferetl 
with output. to a coosirlerablc extent. This does not seem, bow· 
ovor, to have hod ony effect on price~ so. fnr. 'rho de~o~1d _fur 
house coni is at a minimum, but sluck contmues steady. !';h1pprng 
dernono is dull. Late quototionq ore repeated. 

Manchester Engineers' Association. 
On Thursday in la..t week n party of ladies and gentlourcn 

journeyed from Mnnchester to inspect the Royal Show at Derby. 
'o far os the railway and general a rmogemcots w~re cooceroctl 

they were in every respect admirable, ood everytbmg bad bl;en 
done to ensure the comfort of nil preqeo,t. . Unfortunate!?', ow1~ 
to on accident at the Jrlnm Lock, on tho btp Cannl, Mr.\\. Hour) 
H untor the president was nb<>eot, nml tho t'cgret felt by all present 
wo~ voi~cd inn few npproprinte remarks by .Mr. R. ~lnttbcw , the 
ox-prosirlent. Tbe weather wos shocking throughout the tiny. but. 
notwithstanding this thoro oppcnred to bo n Mark 'l'nployan 
liavour arnong~t the pnrty which rendered tho ontiol! to rank t\..Q 

fnirly suc<;<cs,:ful thronghout. 

8.\ IHlOW·I~·f'l'R~E'h, July 5th. 

Hematites . 
T borc is n weaker tone in the hematite iron wnrkct thi~ 

week and this is sbo1vn not only in 11 loosened demand, but in lower 
pric~. Mnkors still quote 67s. for. mi~cd Ressemcr oum~rs net 
f.o.b., biit sales are not mode ot tb1~ pnce except for spec111l bOr~-· 
Wa rrant iron is neglected ot 64s. 3d. net ca..•h . elle!'l', b_uye~ lid. 
IC.'<S. '!'here is every iodicotion of n further rcrluctloo m pnco..~, 
nod it looks ns though thern wa going to be o slump. The 
chances are tbat makers will find it neces~ry to reduce the moko 
or t ho district by putting sorne of tho furnnces most in need of 
repair out of blast . . Thoro n!'o ~ furnac?s in blnst, and 3:j of 
theqe nro on bemat1te. l t IS JUSt po«Srble, bowevcr, tbat a 
reduction in prices mny help the dcmnnd, o..~ it i.s. e-eocrnlly 
thought tbnt the iron trarlo is in the most healthy coudttlon wb_en 
milo:ed Besscmer numbers nre at about 60 . per too, nod the pnce 
of raw materinl accordingly low. Mnkers are not so well off for 
orders as they were some time n.go, but they are in a strong posi· 
tion in having but small stock'> on hone!, o.s for some months po.st 
they h8\'0 bnd oil tbey could rlo to keep fnitb with deli\'ery engage· 
m cots. On the otber bond, warrant stocks bn,·e lately been falling. 
This is n sicz:o that boldors have been e:~.peoting n lower mngo of 
prices, and hove been clcnriog their holdings in \'iow of !bo 
depression which bns been cJ>poctcd for n few weeks po.st. Duno~ 
tbo week stocks h:l\' e been reduced by 1306 tons, and there is now 
on hnnd i2,839 too~. Thoro is not much life, howe"er, on tho 
wnrrnnt market, and it is not expected ~took~ will materially 
incronse unle&~ pro•pects or n better demand thno a re affnrrlcd at 
present present thernselvos. Iron oro i ~ in good demand,. nnd 
prices ore st co•l y nt nbout 15s. for g~d avorn . ..:o ~ort$ notnt mrno.•. 
' panisb ore.~ are ,·cry largely u~ed 1n the th,.trrct, and they a ro 

quoted nt 19~. 6d. net nt We t (.'on-,t port~. 

Steel. 
T horo is not rnuch that i, now to report oLout lho ... tee! 

tmde. 'l'ho rai' mill,. arc on full lime, but rt i" not prohut.lu 
they will romnio ,;o for long. a.s the derolnntl i~ very quiet, hut 
it i; gonornlly uoderstoo<l thnt orders a rc being withbchl hccuu-o 
of the prO>-poet of lower qu .. t..'lt ion:.. lloa''Y sections are rlv'' n 
i~. 6d. on tbo week, and are no'' •tuoted nt £6 5s. ncl nt. mine~. 
Hhi/•building descriptions of -,t ool ore in smnll dcmnnd, nntl tbo 
mil s arc only un half time. lndocrt, it is quostionablo whether 
they will l>c kopt on half lime for long unloo;s now orders come in. 
l'latol! or·o 2~. 6cl. per ton lower on the wook, nt £ 7 5s. ,\Jcrchant 
steel rtuiot. 

Shipbuilding and Engineering. 
There is oothin~t now to report in the..c Lmnd1c vf 

ln1do. No uew orders are reported. HhipbuilJef"' ar c in need of 
new work. 

Shipping and Coal. 
'l'here is a fair busmes• d,•in~ in lbe Cl>portation of 1rvrr 

nnd >tluel. IAlSt week the 11hipmonts amounted to 1 ,3:3:3 ton,, an 
incroo..•o of 155 tons on the corro~ponding week of ll\llt yenr. Thu 
total shipments this year have reochod 395,:371 ton~, o doQron•o of 
:l3, 6:36 ton~ on tho corre.~pouding poriod of lr\.~t yen r. t'oal nw I 
coke nrc stendy, and good prico~ are ruling. 

THE 'H EFFIELl> DI~TRICT. 
(F rom Q,,,. ,,,,,~ (;u,-.·,~JXIncl•~tt. ) 

House Coal. 
H A\ rNG regnrd to the ,C,L:'On of thu )Oar, and tbo ~ultry 

wct~thur·, huaincl>S in houscboltl fuel i• foirl y .. ntisfncl<lry. 'l'nkcn 
u~ n whole, the hou~c-C0!\1 pit.~ aru working from two to about 
three nnys 11 week, which i' the nurnml condition of a lfnirs in thu 
boginuiug of July. The tlimini~hocl output, of cour e, cnu•cs le'• 
smull fuel tu be a,·ailaLic for rownufacturing purpose~, and the 
shortugo makes the mnrkot tlrrn in the lt1tlor class of cool. , 'lock~ 
are reported to bo loss than in former yours, nud 'JUOtcd rate~ uru 
lhu~ maintnincd, except in the ct\.>o of lnrgo pnrch0:10s, which uro 
oll'cc.t:.;cl ol somewhat ensicr mte<.. ilk~tonc coni, in tbo lK' t 
• tunhtrc.~, fetches nbout. 11 .... per ton ; ~ocondnry :'Orts making from 
Us. 9d. to 10". per too. Barn,lo) thick sc:un house coal roali•o• 
nbout 9:'!. to 9 . 6d. per too; ~'Ondnry kind a ro obtuionhlo nt 
nbout. i~<. to "· per ton in ownof' ' \\ I~On 1\t U1e pit.->. 

Steam Coal. 

. The~ f~r team coal conlinu~s to ~o. very active, moro 
?-'P?C•~lly on sb1ppmg account. . Thoro IS no d1fficulty oxporionoed 
rn llndmg o. market for tho ont1rc onlpnt, n lnrgo proportion of 

• 
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which i!$ cowrumed in tho variou" contract.'!. !Acomotive coni con· 
t racts rule nt "· 6d. per ton, which i11 the ligttro upplicaLlo to u 
good many of tho ~hippiog contmcL~. Supplic'l of ~ccoodary stca111 
(•OOI have Loon delivered it: certain instance" at.ubout "· 3d. por 
t.on. 'rho Baltic porLs aro rccoh•ing a heavy tonnugo of Hout h 
Yorkllbiro hnrci H, lho bulk or which goe'l from ll ull, tho t rarle from 
<:rim~uy boiog compotod for by Dorbysbiro coal, while Ooolo iH 
chietly ><uppliod by tbo Wost Hiding coalownorH. ln ncldition to 
activity in shipment.,, tho rOtJUiromoots of tho Htoam ti'lhing tlootH 
nro oxcoptionully heavy. 'rho O'(port.'l frorn I l ull for tbo week 
ondiog J unc ~6th reached a total of 6 1,8. ~ toM, compared with 
:l!"o,651 ton.<~ for tbo corrc!<poorling wool.. or Inst. year ; fro1n Grimsby, 
including coa.~twiso dostioulion. for tbo week onrling J uno 21nh, 
:l:t,61l ton'!, t·ompnrcd with 29,!308 tons for tbo corresponding week 
vr 1 90:'>. 

Cokin g Slaolc and Smudge, &c. 
A good demand is rOtlOrtod for coking 11lack and smudge, 

in COII'!O<JUOnco of tbo incro'.lSlng requirements of t bo by·pr·oducl 
IJ\ODs, which continue to bo orcoted in vnrioutl diHtricts. Oooll 
r<u ruplo::~ realise about ls. 6d. por ton. f or ord inary slack and 
MUludgo t horo is n fa ir market. Lancashire cJtton mill 'I and York· 
l'hi1·o textile trado11 take frooly, prices ruling nt I•. to 4:.<. :Jd. por 
tun. b:~oo nuts soil well nt 6><. to Hs. tld. por ton. Coke i11 in 
improved request , chieHy for North LincoJnqhirc, Derbyshire, nnd 
LeJcoster, for tbo use of the blust furnnco~. (:ood ordinary 
lialoples of gmolting coke folch from 1 ls. to 11 ~. lid. at theovenM, in 
owners' wngon~; s;ood wnshucl ~nmplos muko from 9t:l. to lH. por 
ton moro. 

The Heavy Trades. 

'l'ho workg nt the .l<:u.'Jt ~nd omployccl io the heavy manu· 
f;~luros continue Ln'<y in most cloparlmeot.!, altbou~~;h a goocl clcnl 
more could bo done in the mattur of military mntomtl and benvy 
forgings. Nothing now in ro!lpoct of armour-plate" i:~ reported 
from th6 ( lovcrnmont. and foreign inq uiri e.~ t<O fa r have not resulted 
in the )'lacing of defi nite or<lord in shipbuilrlins. Jt is stated tbnt 
oxc .. pt irr suvornlliocslbe production of mntor1nl for shipbuilding, 
H\ICh Bll heavy forgings, is not O<tunl to wbnt it was a 6hort time ngo. 
1-'or railway motorial , however, somo good work is ('Oming forwnrd 
un South American nod Indian account. Thoro is n sntiilfocton · 
bu~~ioess doing in milwny tires, and one of t.bo Argentine railway 
eompnnio~ ha:< rccc·ntly placed further work of this description. 
' l 'bi~ is expected to be followed by orclers for rnilwny wagon'< from 
the t!l\rne quarter, which, wherever plocec.l , will, no doubt, result 
in tl considomblo portion of tho material, ~uob ns springs, r.xlc~, 
nod wheels, being done io the !)holfiold di trict. A considerable 
'luootily of work cm lodinn account i ~ being inquired nbo11t at 
pro<oo t in ti ros, tool steel , brass boiler tuho~, twi•t drills, ci rc1tlar 
!Ill"'~'• !<tool pins and cottatt~, boJt.q nod nuts, &c. 

Iron and Steel. 
'!'be iron and stool tl'lldcs are gooorally sa tisfaclor·y, 

allhvugh the holiday sen~n usually brings a little qtliotudc. 
Ordinary tmdo rcc,uiremonts nro equal to the output , as a g eneral 
rule, nod very little iron i'< goin~ into stock. lndced, " De or tbo 
roo:~t gratifying features in the 1roo mnrkot hn..-c beoo the recent 
11toody diminution of stocks. 'l'he situation i~ regarded as sound, 
hoth 111 iron tllld s tool, with every prospect of improvement in tbo 
nutumu. !:lomo of tho best makers are complaining that fresh 
urdon~ arc not coming out vory freely, especially in the homo 
trade, but e'pectatioos of betterment later on nro confidently 
ontcr t.aioed. Qnotatioos for raw ma terial dolivcrcd io Sheffield 
:tro ji:iveu this week as follow11: West CoMt bomntites, 71'1. 6d. 
to 7-•s. 6d. per ton ; East toast heronti toq, 71s. ISr!. to 72s. 6d. per 
t.on, both lollS 2~ per cont., nt Hboffiold nod Hothorhnm. Lincoln· 
11hi1·e Ko. 3 foundry, 54.~. po1· ton ; Lincolnshire No. •1 forgo, 51s. 
)'Or ton ; Lincoln'lbire No. 5, mottled, white, 1\0(1 bnsic, 65<~. per 
ton ; Derbyqbiro X o. 3 foundry, 5 1s. per too ; Derbyshire 'o. I 
forgo. 4!ls. 6d. per ton. From fro.lioghom the report is that thoro 
i11 n good demand for pig iron, ospccinlly for 11hipping orders, and 
that orders oro coming in briskly in the ~tool work•, which nro 
l>u•y on full time. 

John Brown a od Co., Limited. 
'!'be annual meeting of the sbaroholdor~ wo~ bold at 

Hheffiol,l oo tho 29th ult. In the nbsenc(', th rough illne;..•, of Mr. 
. 1. U. Elli•, tho chairman, 'i r ('bnrle.~ B. Mc L6ron, pre•ided. In 
)'NJposiog the uctoptioo of the repor t, he ~tatctl thnt last yoor tho 
dirootord indicated that they considered trade was improvin~, nod 
tho ro~ult.! hnd borne out thei r prognostications. l'rices 10 tbo 
manufact uring departments nt AtlM Works hnd certainly boon 
better, although the price~ of finished material hod not advnncod 
in propor tion t.o the prico of rnw material. Still, thoro hnd boon 
regular work, and as the price~ hnd not been unduly pu.sbod up, 
t rade had romninod fairly "tcs~dy. Ho wn• glad to think that 
thoro wn.'< no pro•peol of things going back. At tbo snmo time, 
thoro was no •· bo<>~o. " ao1l ho wn• glad to Eny they did not nntici· 
pato anything liko a liiJCculotive "boom " in stool or iron. Owing 
to tbo rise in tho pric9 of pig iron, they bad had n so~oofl bla11t 
furnace put in, which had nc•t boon the ca•o for some yenr• pn'lt . 
T heir ordor -bl10k wM io a very fllir conr!ition. 'fhoy bnd a good 
number of order• for ma rine nnrl other forgin~ot~. 'f bo chairman 
wool on to refer to the coni traclo, abtJttt whirb be could not ropMt 
so favourubly. AI! io the twu previous year•, prices sank dul'ing 
l ho lu ... t linoncia l year . But for thu largoly-iocren•od focilitio• for 
crutput. price~< ought to hnvo gone up. but they horl to fnco tho fnct 
that now collitJrie• bad hccu dovolt>ping, while, owing to 
the coal lux. their foreUtn coni trnclc bad T,ccn 1-estrieted. Thi~ 
had, no doubt, roucted ton large oxtont upon the South Yor~hiro 
nod Nor th Derbyshire conltiold•. During tho la.•t few moothq, 
however, prices bad risen nil over the country. nnd most colliery 
proprietor/! felt tbnt thoro Wl\8 tl better cbnnco of making money 
to·dny than they bad htld dur·ing the IMt fow yonrs. 11 o wnq 
~lad tbnt tbo coal tax bad boon taken uff, nod that thoy woulri 
prol..rably get bnck some of the foreign markets lhnt the tax hnd 
lo<~t tho•o. 'rho chairman nftorward~ referred to the shipbuild· 
in~t depart111ont of tho company, nod tbo ox tensions at Coventry 
and (;lydohnnk. The report wu.s uoanimou~<ly adopted . Mr. 
0 . !!:. Ellis, {.'olonol Davis, nod Mr. Bemord A. 1-'irtb woro re· 
elected diroctoril . A voto of coodolenco with Mr . . J. D. ~:llil! in 
hi11 illnos~ wns unanimow!ly carriocl. 

The Master Cutler. 
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n 'JUiot time. Mokers holiovo that shipmout~ will , howovor, lJo 
oxceec.liogly good tbrou~hout tho month, nnd next month t he 
domnnd for autumn delivery will 1101. in. 'l'horo ill not much likeli· 
hood of nny mntoriol reduction io priCOI!, but on the chnnco of 
getting cbuapor iron COilSUmortJ holtl back. A report has boon in 
circulation in lho London il'on mnrkot and oiMowbere this wook 
that there waH likely l<• bn trouble with the blo~t furnacomon of 
this district1 a rumour for which thoro is m> foundation. 'l'ho 
wages of tno blnst furnncomon in thi'l di~trict bnvo boon for 
'llnny yenN rogulated automatically by ~<lidiog I'Cillo. The Clovo­
laod iron"tono miner"• howovor, ha ve decided to go in for a sub­
wtantial advance of wnges, but thnt is not likely to givo riso to nny 
trouble, a nd will bo settled nlllicnbly. Thoro h11.11 been no regular 
strike in tbo ironstone mining of this di~Jtriet. for over thirty r,onrs, 
nod this application, which will bo coosiderod next week , w1ll not 
induce ono. Tho price of No. :3 Cle\·clnncl (:.M.B. pig iron bas 
boon @tcndy thi~ wcok nt about 50s. 3d. por ton for early f.o.b. 
delivery, lhou~h I!O•oo of tho lending firms nro nakiog Jooro. 
No. 4 foundr) ' 'at 49R. 6rl., nod No. 4 forge nt 48s. lld. per ton. 

Hematlte Pig Iron. 
J\lakor11 report tbul the order~ at prosen t for J::Mt UoMt 

homntile pig iron nro few, but all thnt is producer! is goio~ direct 
into cowmroptioo, and thoro i11 no stock in tboi r bawls, nor 1s thoro 
nny in Cooool's. But mokcr~ uro st ill well ofl' for contract!!, and 
tbu~< there is not much co1npoti tioo, nod prices ore '<tendy, mhod 
oumbett~ being ut 65s. 9d. per ton for early doli very, an(l No. 4 at 
63s. 6d. lt·onmMters havo good contracts running for Hubio oro, 
and as tboy ore not prepared to pny the prices now nskod by the 
l;pnoisb mine owners, thoy a re g iving out HCnrcely nny orders. 
The P.rosont quc.tation for 50 por cent. Hubio is 19s. Gel. per ton 
c. i.f. l'cos. 

Cleveland Pig Iron Stock. 
· Owing to the ~oarcity of Clovelund )1ig iron in r.onkor11' 

bnods, and to the cheaper fir.turos IJUOted for wa rrnnt.M, thoro wore 
d uring .) uno considerable withdrawals from the s tock in Connol'~ 
public stores, whore a docroo~<o of ~.521l loOM bad to bo reported. 
n.~ compnrod with 30,000 tonl! in May, nod since the early part of 
March tbo 11tock wi th Cononl's has been ' loplotcd to tho extent of 
10 ,73-J tomr. 'l'ho total hold at the end of .Juoo wn.<~64 1,3i 1 tons, 
wbicb consisted of 61:.!, 11\4 ton11 of No. 3- decroaso, U,067 tons for 
montb- 28,6 i loos of othor iron clolivornblo n.s standard 
decrea.qo 2-J!ill tons unci 500 tons of otbor iron not dolivorable 
a' staodoro. lt i" expected tbnt the decrease in stock 
will go oo for tbo rest of tbo yenr, for t be good demand is likely 
to bo kept up, while the production cannot woll be iocronsod, 
owing to tbo difficul ty of getting increased quantities of iron•tone 
from tbo Clo\•clnod minOI!. The 500 tons referred to nbovo under 
the bend of "other iron not d olh•omblo n~ sta.ndard " was t.nkon 
out on Tno~day, nod Connal'11 Lnve no iron undnr thnt bond now. 

June Pig Iron Exports. 
'l'boso were mO!It satisfactory ; they wore excccdocl hy 

tho e of only ono month- May, 1900 when 143,5il tons woro 
exported , tbo .J uno figure being 143,063 ton~.<. But, as n matter of 
fnct, the .J uno deliveries by sea were actually bri~ker than thoso of 
May, nod wore thus the most active on record. It must bo borne: 
io mind tbnt June was n shorter month than .May-it included only 
twenty-five working days, whereas there woro twenty-seven io Mny. 
That being so, the nverap:o ~thipmoot per day in J uno was 5722 
tons, wbilo in May it was 5:317 tons, or i~ per cent. lc"Q· If J une 
hnd been M long a month as Mny nn export of 15 1,0:>0 tonq would 
have boon rccorde(l. 'fbo .June nvernge over the last ton years hns 
been 101,377 tons, 110 that lost month's return was 41,6 6 tons, or 
41 per cont. better than the average, while it wns 50 per cent. 
better than the e xport for .) uno last ycnr, nod 85 per cent. bet tor 
than in .)uno, 190 1. 'l'ho oxtmordioary shipments were d uo to tho 
onormou~ tonnage rertuir .:.d on overscn account, pnrticulnrly to 
C:ermnny, Franco, Relgium, and Italy. 'rho total over.len, 100,006 
tons, wn.s the largest on record, and of thi11 C:ormnoy nlono took 
over 54,000 ton~~ moro than bnlf tbo abipmoots foreign, nod moro 
than n tbird of the total exports. Jo .June ln•t year only 14 , 78~ 
tow wore taken hy C:eru1nny. Belgium received 683<1 ton~. ngoins t 
2615 tons in .)uno, 1905, amlltnly 14.162 ton~. ogoinst lil1 toll!!. 
'fhnl thoro is n rlenrth of native pig iron on tbo Continent is shown 
unmistnkoahly by theso figures, nod the C:lovclnnd ironmn~tors are 
profiting hy it. 'fbe quantity or Cleveland pig iron soot to Soot· 
land has fallen ufT, and w1111 ~maller in .J uno tbnn in any month since 
Jo'obrunry, amounting only to 33,:.!'28 tons, thns lonv10g Germany 
once moro tbo bo~t customer· for Clovoluncl i)'()n. 

Half-year's Statistics of Exports. 
'l'ho 6gums showing the shipment.; of pig iron from tbo 

Clc\·olnnd district for the lMt balf.yenr aro particularly worth 
notice, n..• they nre, by 11 'tood deal, the lorgo.~t on recorrl for nny 
previous six roootbs. Tboy rcnebed 6116,~5 tons, wherCl\11 the 
previoul! host waH in 1 119, wi t h 677,76 1 tons, which wa' 18,621 
ton.q. or nearly 3 per cent . , le~"· As comporud with t he fh·dt half 
of last year, t horo is on incrctoao of 2:36,:!18 too~, or 51 per c::uot., 
ln..'>t year's total being only 15fl.96i to~~1_or nearly _a 'JUUrler· of .a 
million tons le e, Germany ba.~ had ~.o I:J toM Ill tbo last SIX 
months from t'levelnod, against i5,000 tons in 1905, norl Jtaly 
52,9'..!7 too•. ngainst :.!5, i 9!1 ton@. To Scotlnnd the •tnonlity soot 
hn..~ boon iO , 151 ton~<. 

Dispute at Ormesby Foundry. 
The .. tr·iko which lln.• IJC'lO io )JtOI(ros.• for mo1·e thnn n 

month at l\l c•sr ... Cocbmoo nud l'o.',. OrmOI!hy Foundry, Middle..~· 
brougb. nod which involved the stoppage of uver 1200 men, has 
been settled this week, nod 1~ l'oocilintioo Board is to bo formed , 
\<rhicb will io futuro adju11t nil w~es ditlicultios between tho 6rm 
and its rnen. 'fbo men origmally ccasod work because the 
fi rm, htwing introduced lnhour-snviog mncbinory t~t its costing 
pit. .. , desired to leSHoo t ho number of bnnds employed ut them. 
'l'ho terms of the o..rrnngemcnt come to by tbo !inn nod the moo 
have not yot transpired ; indeed, th ey nro not yet fully ngrood 
upon. Work, howovor, has boon ro-,tartocl. 

New Zinc Works on Teesside. 

• 

-
The stool platomakors uro sti ll well olf, but buyott~ aro back· 
ward. 1\ ovortheless, llcllor.c do not tako IoS!! than £ 7, le~< :.!! pot• 
cont. , for stool 11hip pintos, ond £ , 10911 !ij per cent., for l!t.col 
boiler plates. S teel ship nngles are at .t:6 1~. 6d., 101!8 :l~ per 
cent., a nrt s tool joi.'lts nt .£:6 i s. 6d., luss ~ per cent. A good 
basines;s is done 10 gah•anieod ~hoetH at £12 15ij., les.'i ~ por cent . 

Ang le Makers ' Combination. 
When last year lho plotemakert~ of the ~ orth of l•:ng lantl 

and Hcotlnod formed ~ combinat ion wbicb hnr! for its object the 
prevention of competition between tbo mnnufacturor!l io their 
own di11tricts no endeavour was modo to establish a 11imilur· 
combination between tbo a nglo 1oakcr<1, but without succeSH, 'VI 

one of the loading North of England firmM, which b n.~ bithert•' 
always sot itH fnce againHt sucb coml,inutior.s, refused ~ btl\'C 
anything to d o with tbo mlttler. 'l'bis year tbe ~ucces;s whiCh b<L~ 
attended the e~tnblisbmont. of the plntomnkor11' combination ~as 
lo:i to negotiations being re~umod among tbo nnglo makers, ~1th 
tbo ro.~ult tha t within tbo Inst. few days nn angle makers' comLma· 
tioo hns nlso boeo formed, with t he fi rm who last year ob~ected 
nmoog it.-c members. 'rho !:lcotcb plate nod nngle makorll w1ll not 
compoto for North of England order~, nnd the North or ~nglond 
fir ms undertake not to seck orders 10 Scotland. A 'JUOStiOD WM 
asked in the Howre of Commons on WednCllrlny with a view r>f 
getting tho Oovom meot to interfere with the esta\,lishtnont uf 
such orguniqationll, but, of coul'l'c, the intervention of Parliament 
could not bo promised. 

Shipbuilding. 
Vory little now Lu8incNS is reported, Lul thoro i11 enough 

on tbo books of build~ra ~.? keep tbo ynrd.'l fully .!{oi~ O\'Or ~he 
current hnlf-yonr. An mqlllry has been reootvcd on 1 eeR'!tde, wh1ch 
it is believed will roeult in an ordor from no ltnHan hOW!O for 
Rovoral steamer<!, and it is reporter! that Cl portion of tbo largo 
Bra~ilino ordor al ready referred to in those pages will be plooorl 
on 'fyiJCside, probably witb .M ossrs. Swan, H untcr nod Wig bnm 
Hi c::ha rdson, l,imitecl. 'l'bi'l firm estimate that its output. for the 
current year will reach 110,000 tons, which will include tbo largo 
Cunnrdor lllnuritania. 'fbe Nortbumborlnnd !:lhipbuilding <.:om· 
pnny hill! socurorl no order for n steamer of 4169 tons for Bremcn 
owners. Pnlrnor 's. ' IJipbuilding nod Iron Compnoy is building a 
bunch ')f a new type, which is intended tc. domoo~trnto the proc· 
tical vo!uo of the now typo of hu.ll which it has patontod, antl 
also tbo npplicnbility of tbo uil engine for mnrine propul11ion. 'fbo 
Griffin oil engine i~ to bo used. Oo the Woar during the year PO 

fa r forty-four vessel• havo been lauochecl, or 137,009 tons, the 
largest output oo record, ond forty-one st~amers oro on the 
stocks. 

New Bridge. 
'J.'ho Clove! nod Bridge and Ensincoring ('~mpauy, Dnr· 

Hogton, which is completing the new 111gb Love! Bndge over the 
'fyne. which is to bo opened hy the King noxt week, has secured 
an ordor for a roUiug lift bridge to carry tho Soudnn~!O ( :overo· 
moot. Railway over tho harbour at Port !:>oudao. I t will, Wlth ono 
exception, bo tbo longest rc?lling lilt bridge ove.r bu.ilt, and. will 
need 1300 tons of steel nnd tronwork. On tho bndge thoro w11l he 
two sol'! of railwn,r. trnok, ond foot nod wheel traffic will alt<O ~ 
accommodated. l'be machinery will bo worked by two eloctnc 
motors of 50 horse-power each, and it ill intended that the Lridgo 
shall ho opened nod cloRod in li fty second~. 

The Coa l and Coke Tra des. 
Tbo coni trado, especially that iu JJurbam, i11 very t!l\ti~>· 

factory, and large forward sales bavo lnt.oly beoo mndo. Husioos.~ 
is considerably better thon wo usually find it Ill this season of the 
year, nod prices nro stiff, M coals a re realising 9s. 9rl. f.o.b. f?r 
next vonr 's delivery, nod sellers are holding out generally for tbll!. 
'fbe abolition of the coal tax on November 1st next fncititotos tho 
transaction of busioe:SS for next yenr, nod coo~mer!l nbron(l whu, 
for this year, bad bought more cheaply abroad, a rc coming back 
for supplies of Durbn111 coni. Best gas coals for early doli~or~· n1~: 
realising up to 10s. 6d. por too f. o. &. Bunker coals a rc 10 moro 
request, u!llcrooned Durham i!Orls being sold at 9s. 3d . f.o.b. 'l'yne 
Dock. Best coking coal is 11toady at 10s. 3d. per too ; and coko, 
likowi•o, i~ stronger in prico, 18s. 6d. f. o.b. being quoted for best 
foundry ; nod 1 i s. fur medium coke d olivorod nt the furnace'< f.l ll 

Tees.•ido . 

NOTES FROM SCOTLAND. 
(From our 01Q11. Corrupondent.) 

The General Condition of Trade. 
Tu v.u v. iH little or no change in tbo t rade • iluntion ' iucc 

l~t~l ropor·t. 'l'bo mnrkots have boon steady, with n moderate 
amount of busineSl!. J L iil noticeable thnt speculntivo tmnsactionx 
io pig iron nre reduced in nmount, but lhis u<~uolly occur>< al10ut 
the pro,ont season. Whotber valuOH are likely to tlcoroa•o or 
odvnncu i• hold to he douiJtful , but certainly the cxporicoco of the 
lnst. few tlnys hu~ heoo tbnt the tendency i!l l..ecomiog O<L•ior. 
Ropor t.o from abroad ore colourle •, and little or no rohnnco i• 
plnood for tho moment on those. In mol:!t of our mnnufn.cturing 
broncbes nt. homo n fair meMure of employment is n~<Surc<l. 

The Pig Iron Warrant Market. 
'!'be (;ln.:ogow warrant mnrkot bM been 'tuiotduriug the la.-t 

few dnys, bllt the tone is s teady oo the whole. Whilo Mlcs of 
wnrront.s tended to depress prices, a smart. recovery took place, 
and recent trao!lnctioo~< hnvo boon nbllltt the best tiguro~. l t i11 
nllegod thnt !<Ome ruercbnntH hnvo boon gradually nco,uiring 
J>OSl!Oil,ion of warrunts, nnd aucb a thing i~< not unlikely consider · 
tog tbo recent oxteDllivo domnnd for (;lovelnnrl iron for ~hipment 
abroad. BasiooSl! has boon dono in <.:lcvolnnd warrant.s nt :iO•. lrl. 
cnsb, and 50•. 2d. for delivery in ten days. Scotch warrant• aru 
quoted 56•. 3d., and '!taodnrd foundry pig iron 50•. per t<,n. 

The Hematlte Trade. 

'l'bu l''orfuit J:'east. fr()(tuenlly called the " Little Cutler's 
Foa><t," wllS givon on tbo :.!IIth inl't. by the Mn..•ter Cutler 11nd 
1\lh•trc.;.~ Uutlur ~1 r. nod l\J r'<f, Sydney .) O'ISOJl KolJio.son. 'J'bo 
.Forfeit Foa><t i11 the ln. .. t public function of tho llll\lltcr l'utlor'll year 
of ufli c::e. Amougst tbo ,I(U081.'! wore Sir Williarn Whi to and l.ndy 
While, tbo Mnstor and Mi~tro•s Cutler of lho l .ondon Compuny CJ f 
Uutlor•; tho Prime Wa rden of t bo I>ror~~' (;ompnny; nnd .M I'll. 
Flux: the Bi•hop of !:lhefliold ; Mr. W. 1- . Osborno1 !:leni••r Warden; 
W. IJ. Jl . Bedford, Junior Warden, nod other!!. Ht r Williarn Whi to, 
in proposing " 'f' ho Lord Moyor and ( 'orporution," "aid that well 
ncrJunm ted as ho was with toohnical oducntion, not merely in th is 
hut in other countries, ho had never soorr anything tbnt seemed 
mor·c admirably ndnpted In itH purpo•o tbnn tho t.ecbnicnl ~chool 
\\hich now formed a part of tho llntvor,ity of Shofliolri. 

'I' be 'l'oe~ < 'on~<ervancy ()ornmil!.'!ionors have sold to tho 
<Jontral :!;inc ('ompaoy, Limitc1l, of London, ii2 acres of rocluimod 
!noel nt !:loatun Hnook, oenr tho mouth of tho '!'cos, oo wbieb to 
erect zinc nod spolter workP, tho li.rst of tho kind in th is lii..•trict, 
whicb, however, i'l n largo consumer of speltor for gah·noisiog pur · 
posel!. Tbo price reportctl ItS being ngrocc.l upon for tbo lnnd i• 
£100 por nor~ for tbnt roquiro~ for t bo works, .nod £~00 fo~ thnt 
rec1 uirerl ns sttos for workmen ~ cottage~ . lt '" the mtentton or 
the co111pany to import it• oro into Hurtlcpuol, RO that Jlliddloll· 
brough will not benofiL so Jlluch M wu~ p;on ernlly oxpoctod. 'J'ho 
company "ill begin forthwith ~itb. tho construction of it~ workq, 
nnd will erect n lnrgo wharf on tL" nver front.ngo. 

New Graving Dock on the Tees. 
l'imith'• .Dock Uompan>, of Houtl• Shield~:~, i ~ eormnoncing 

the con~~Lruction of 1~ new graving dock on tho 'feel4 neor Houl.h· 
bAnkM, which will ho uxtoo~ive enough to nccomm.xlalo thu largest 
ve•~ol~ that t m(le with the rlistrict. 

'!'he output of !:lcCJtcb bemn.tit.o has uot mol'oly IJ~:en 
maintained, but thero hl\ll been an iocronso in it to tbo o~tont of 
about 300 tons per wook. Cumberlnnd hemntite haa not boon in 
much rO<JUOl!t in our mnrkot, nod tbe current fJUOt.n.tiona i'< 6-Js. Id. 
per ton nt Cuwborlnnd por ts. Scotch homatito is Is. J•Or tou 
lowor, merchants ctuotin~ 6 s. !Sd . for d elivery at the We~l. of 
!:lcotlnnd stool works. It 18 reported tha t mn kors hn vo Loon rat.hcr 
pro!!!!ed for dolivory to the stool workt~, whore it is dol!i rnblo that 
thoro ~<hould bo ample suppliOH in view of tbo approaching hulitiny 
time. 

Output and Stocks of Pig Iron. 
An additiooul Cumnce hlll:l boon lightod at Wishnw Jroo· 

work~ to produce bomntito pig iron, and thoro nre now 16 making 
bomatito, 37 ordinury ond 6 l..ra.~ic iron, t.bo total of 9 furnnco• 
tbUH blowing in Hcotlnnd comparing with 85 at this timo la11t yoar. 
Mc!<!!r~<. Vonnal and Uo. i~suod a statement at the end oC J uoo. 
which 11howed that the stock in the Gln.sgow !ltorcs amounted to 
1 ,566 tons , being 41:i tons le•• thnn at tho beginning of the month. 
'l'boro are warrants in ci rculation for ]1 ,!300 tons Scotch iron nod 
6000 tonR foundry pig iron 616 too11 of ordinary N:otch nnd 65<1 
ton11 foundry iron boing unrepresootod by warrants. A smnll 
quantity of tron hM boon withdrawn from storo finco the beginning 
of tho month. 

NORTH OF ENGLAND. 
(Fr1)71~ our own Correqmtilcnt. ) 

Cleveland Pig Iron. 
J)}; t.t \ ~. rttt.i a rc unprccudootcrlly good , but the cli11· 

tribution of fresh oNlers i!f decidedly Mlow, but the laltor feat.uro 
f,. w be c~poctcd at this peric,d of the year, July being gonorally 

Manufactured Iron a nd Steel. 
'fhcro ia no imp1•ovoment in the domond for finiehorl iron 

ond Mtcol, but that does not. weaken tbo prices, £or producers ore 
still woll supplied. with contrnots, nod nro n~t under tbo n.ecoliSity 
of keenly eumpotmg nm_ong t.homselvo~ or w1~b producers m. other 
di~tricl.~. It 111 a long tuuo stnco any alteratiOn Wllll rundo 10 the 
quot.n.lion~ for manufact urocl iron and st()ol, nod producers boliovo 
that bofot·o they get short of ordcr.:r a revival of demand will have 
to bo roportod. 'l'bo rnil mnouincturers a rc fairly well sitUAted, 
and quote £6 5s. to £6 7s . 6d. net, f.o.b., for heavy stool raih<. 

Prices of Scotch Makers ' Iron. 
'Qto makcn~' prices have been in n number or casos reo 

ducod , tbo roouction varying from 6d. to 28. por too, being lnrgoqt. 
in the CMo of the t~pocinl brands. O.M.B. , No. 11 is quoted· "t 
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Gh\-'<gow 57. Gel.; No. 3, G:>.i. 6d.; Monklnnd, Xo. 1, 5-1.: Xo. 3, 
fm~.; Cambroo, No. I, 61K.; No. 3, 5 ~.; Clyde, No. 1. 61~. 6d.; 
No. 3, !i!l~. 6d.; ('older, No. 1, 65•. 6d. ; No. :3, 60s. 6d. ; Gart.· 
~horrio, No. 1, u:, •. ; No. 3, tiO • ; Summorleo, No. 1, 66s. ; No. 3, 
61 'i.; L-\nglonn, No. I , 6\li.; No. 3, 638.: c., I tness, N' o. 1, 7ts.; 
No. 3, 61s.; Glon~arnock at. Ardro<-~an, No. I, 6.:i:~.; No. 3, 60:!.; 
~~linton a t. Arrlro'ISan or Troon, No. 1, 60s.; No. 3, 5/s. 6d.; 
I> ,tmollin~ton at Ayr, No. 1, 61s 6cl.; No. 3, 56•. 6d.; Shotts nt 
L1ith, No. 11. 6&.; No. 3, 61s.; Carr.>n at Grangemouth, No. 1, 
67s.; No. 3, u2s. por ton. 

Pl.r Ir on Ex ports and I mports. 
The shi)'menl.'i of pig iron nt Scolli.,h ports in the po-.t. 

wcok were 1512 ton11 foroi~u , nnrl 2 7 CO<"l..,Lwiso, total 1429 tons, 
being !"o!ll ton'i more thnn 111 the 'inmo wook of lo.Qt. year. During 
the p!l~t. six m?nth~ the <1hi1•monts h!lve aggregated 146,377 ton~, 
hoing 303:1 tons more thnn in the Mamo half of 190!i. The week's 
nrrivo1ls of Clcvolaucl iron nt Orangemoutb reached 9:336 ton~, 
lo:lin~ :lOtltl tont< loss than in t he corrc~ponding week. The aggre­
~tato impor ts of thi~ cla'l.i of iron for t.ho )JII~t half-year have vecn 
:l'd,tiOI tons, showing an increa~o of 13,181 tons, compared witb 
t h > lll'rivals in the tirst hnlf of 190!i. 

Finished Iron a nd Steel. 
Some of the Kteol mokorri ore reported to be much pros.•od 

fur rloJi,·orio~ by the ~hipbuildors, but the fresh order3 coming to 
han I at. the m(lmont. a rc admittedly limited. Representatives of 
tbo I<:n,;tli sh anti !:icoteb stool rnnkers met at Carlisle at the end of 
la~t we6k, n'ld arrive I at. a dotinito armni'oment for the re2ulntion 
of price'! an• I other c.mrlition~ of Mic of nngiC.'! anrl other kinrls of 
matoritll. It i• now expected thnL cutting of price•, from which 
Lhe trntle rocontly ,utf..,rod NO much, will bo ohvio.ted. Makers of 
m'\lleable iroQ have f.Lir employment, but the current. inquiry ill 
n 1t ~> acti re o.~ could be do.·;~red. 

Th o Sh ipbuilding Trade . 
The lnuncho, of new ve~•cl,. in l:icotland during June 

reached the unprc~e lontod tolal of 128,07·1 ton-. compare J with 
I ,2~ ') ton~ in t ho -camo month lo.~t year, and 3~ :30 tons in June, 
1901. The ('Jydc t<>l.ltl wn<~ 121,514 ton~. and of this no le~s than 
75,51 I ton~ accrued from the lnuncbo~ during the month of the 
warship Agnmomnon nnd the new ('unnrdcr Lu•ironia. Durin.:t 
the ~six month~ the n:~:JZrCI{nto lnunche~ in Sootlond amount to 
3ti l,4 9 t ?a•, a;Jain~t 2ill, !SO in the first half of la~t year, and 
2ll,ti n ton~ in th:l corr~sponding period of 190 I. 

Th 1 Co'll Tr a de . 
Toe shippin~ do;nrtm J'lt of t!le .' :otti~b eo~ I trade ha, 

shuwn a great doni of a·: tivity, du > in 'IOmo rn9nsure, it i.'! believed , 
1.<> the bolirlnyd on the Tyne. The a~grognte Rbipment.~ of c:>al at 
tho b:otti-1h Jnrt~ wJ re :JU,71~ t.Jn•, bain~ 55,372 t:ln> more t han 
in t he pr.lcoding week, and 8:1,808 tons greater than in the corre­
sp:>n•Jing WJOk or 190j, In tho inht'ld dopll rtnvmts of the trade 
thoro ha, a l-lo b~cn a gu' I btnino t-~, an·l prices of all kinds of coal 
nro givon without matorinl !dtorotion. 

WALES AND ADJOINING COUNTIES. 
(J'rom our own. Corruporu.lent. ) 

RRilway Amal.rama llon . 
~;, Y.IC 1 •oiL•on of late yet• r- bring• f•JrK·ard a rumuuro•l 

aruul~amation, onrl f11r a long tin•o the change• have l,ccn r ung, 
iuclurlin:.c tho Hhymnoy, Hrocon, 'l'uff \ 'alu, and Cardiff Iincs. 
'fhi~ time tbo lines suggested as bain~r under cli-<cu'!Siun are the 
l->wan~oa and Nbonrlda U~) and the Uro~t Western, and though 
uo official_ st.oto::nenL hos yut. been !fiven, the probability is 
r.JgarJod 10 good quarters as hkoly. 'I he 8"•anseo Bay, after a 
long uphill, itrugglo, hM attained a safe position, the quowtion, 
tnid-weok Cordilf, being !l~ to 9~ per cent. ordinary. Autbo­
ritie'l ~late that. the advantage.• of acquirement to the Great 
Wester n ore obvious, on acccs'l to the Hbondda \' alloy being 
the prominent. one. For 110010 time the Great Western 
has u~od the Hbondtla and Swansea &y bridge ucro~s 
t he Noath Hivor for it.• co!ll traffic from the Ely, Garw, 
Ogmore, and Llyn,•i \ 'alloy, to Swon.~ea, and there is tho expansion 
of tbo Port 'l'alllot traffic to ho reckoned with. Of course, parlia­
mentary 1!6nction ho.'l to be obt.oined, anrl ~trong opposition to be 
considered. !)till it is not nt all unlikely but that one of the con­
test.~ of the early futu re will be t heir nmolgamntion. 

The Card iff Ra ilway Bill . 
'!'his hllS been the intoro.o~ting feature or the week, and the 

evidence of Sir Douglas Fox and Mr. Hum1an bos been given, and 
the inqui ry adjourned at. an odvancocl stage. 

The Steam Coal Trad e . 
:)team coal i ~ now tbe prerlominant and almost tbe sole 

quality, for bou~o coal has rleclinod into its summer slacknos.•. On 
~nturdny lo.st tho week ended with a good rlclll of animation · 
thirty-seven ~teamcn. lef t Cardiff, many of them of large tonnage' 
and excluding ballo.st and coke, there wns a toto! of coal conve1ed 
verging upon 78,000 to1111. All the Welsh ports shared the bnsk­
neas of trade last week. Newport total was 95,457 tons and 
Swansea 75,600 tons. This week thoro hru! been a falling off: On 
Tuo.<dny only thi rt.oon vessels were cleared from Cardiff with coal 
totalling only about 36,000 tonH; Newport. desp:Ltehed three with 
11,000 tons; and Swan~oa eight with about 000 tons. The latest. 
Exchange report records a continuance of 'luietne<~.~. anrl though 
best steam coats remain firm inferior and dry coal~ are weaker. 

Closin g Cardiff Prices of Coal. 
Bost 11t.cam commond11 Hj'l, 9d. to 16s. : best ~>econcl P 

1 Is. 9cl. to His. 3d.; seconds, lls. 3d. to 14s. Gd. ; drys, lis. !Id. u; 
13s. ; best washed null!, 12.'1. to 12i . 6d.; seconds, lls. tsd. to 12s. ; 
hest wo.shod pea.•, lls. to lls. 3cl.: seconrl s, 10s. ;~d. to 10s. 9d. 
Very best smolls, 911. ~d. ;. best ordioarics, 9s. 3<.1. to 9s. 6cl. ; 
seconds, 8s. ISd . to 9s.; mfcn ol'l' f rom 8~. to s. 3d. i\lonmoutb­
shiro semi-bi tuminouH coal :- Hcqt large, H s. 9rl. to 15!!. · best 
ordinaries, 13s. 61'1. to 14s.; second~, 11•. 9d. to 128. 3d. House 
coal : Bo~t household", 15s. ;}cl. to 15s. 6d ; best ordinaric11, J.Js. 
to U!!. IScl.; secondR and other 110r t.q, 11&. to 13s.: No. :l Hhondda, 
15;~. ; bru~h, );J,,: small~, lls. toll s. 3d.; No. 2 l:tbondda, 10s. 9rl. 
to lls. ; through, 9~. 6d. to 9~. Hd ; smalL~, ll. !ld. to , '1. 9d. 
Patent fuel, HiN. to 1611. ild. ('okc, 1 i s. to 2511. l>itwoorl, 2111. :Jd 
to ~h. tsd. ~)1'- icr tone chnroctoriRo.~ l.Astorn \ 'alley coals. 

Anthracite Coal. 
On 'ChnnJ(o, Hwan•oa, thi,. wook b~t. •tualitics were 

lirmly •1uot.od, but. thoro \\IL~ no i111pro,omont in the red vein. At 
Llano!ly much more nnimation hn.~ l>Ccn Hh(lwn of Into in tho 
nntbrncito traclo, nnd pro,poct~ a ro distinctly good. At. tho 
I 'wmcupcl t'olliory a long and co•tly labour in connection witb tho 
now airway i" completed, and promising results nro cer tain. 
~wansea pric0t1 this week are 11.'1 follow« :- Best hand-picked 
molting, 19~. to :tO•.: soconcl•, 17•. 6d. to 18~.; red vein, 91!. ad. 
w 9s. tld. ; Swan~c.'l \'alley big vein, 12.~. 6d. to ]:S'!. ; cobble.•, 17s. 
to 18•. 6d.; nuts, 18~. to HI•.; I•O<L•, 9d. Gd. to lis. 6d.; rubbly 
culm, ijq,; duff, 1~. to .J~. Gd. 'loam coal, 15~. 6d. to 15s. 9d.; 
No. 3 Rhondda, 1 114. 9d. to l Gs. :kl. Patent fuel, 1:3s. 6d. to 148. 
Patent. fuol : Trade is better; ovor 1G, OOO tons d espatched last 
wcok. 

Port Ta lbot. Tr ade . 
Another record week is reported. wt week shipment.J 

"ere 13,081 tontl, or 5~00 tons in excoss of any previous recorrl. 
O'n t'riday lrvot. thoro wo<~ :\ ~<hipmont of 10,000 tonA, a nd on 

• 
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Monday 10,2'.20. A bu~y week i>~ assured. Two \'Oiuablo ~cams of 
coal havo been Rtruck nt (ilyncorwg of the Xo. 2 Hhondda, ono 
ncarlv 7ft. , tho othor :3ft. !liu. 

Advan ce In the Ir on a nd S teel Trad e. 
Jt i• a goorl proof of tho impmvemont which has •et in of 

Into in this trade that. tho advance of 7 ~ por cent. to iron nod steel 
workers wo.~ Sl.lnctioned by the BoMrl, the :<a me to ta ko pltlce on 
and from the ht .July. 'l'hc outlook of tho trade i~> conlli1lcrcd to 
bo promis-ing, nntwitb<Jtanding the 11lnckr•e'-~ in tin-plate. He:wy 
rail<~ aro being worked off for the Indian St.oto Hail ways, and tho 
13ueno~ Ayres and Pacific Hailwnys, and this week two large 
cargoes or railwny motorial wero rlospatched. There i~ no 
abatement in the demand for light rails, and fl~h - plute~ 
and miscollancou~ J{OO'l ~ c·ontinue in evidence. Constant 
dcspo.tcbo~ of stool billets arc lioing marle to Lydnoy, and of shoot.s 
to Bris t(jl. This week 1500 ton11 of old steel rails c:amc to Newport 
from illorlrns consigned to (iuc~t, Keen, Nottlefolds ond Co. A 
small shipment of >~tool billet.~ from Antwerp oamo to band last 
week. In tho Swonson \' ollcy the >~tool trade is uuoyant. I t wa~ 
stated on 'Change ot t.hc beg1nning of the week that the ncti,·ity 
in the tr11do \\'M very mnrkod, that the output <of furnace~ wo.~ 
largo. and furnnccs were produciug to their fulles t capncity. ( 'hief 
rolling mills nro very hUl!y, and authorities srote that bt:sinc'l.~ is 
more bri~k than it has been for the po.~t twelve month~. Nickel, 
copper, nnd Rpeltet· fui rly busy; foundries active. 

The Tin- plate Trad e, 
Rogret.'l are heard on every band that from !';wan.~on to 

Llonolly cloprogsion continue~, and, compared with the s teel trnde, 
the contrast i~ discouraging. l .a."!L week the ~>hipments did not 
wucb 50,000 boxo.•, while close upon 65,000 bo:.e~ came from works. 
Stock.q nro uow :1'.12,0.i l boxes, and no import..'\nt. loadings a rc 
roking ploco. , 'oven mills arc now idle. 

State of Tr a de at Llanelly. 
Complaint.'! arc n1any, hoard on all oside.•, that. tin-plate 

order<~ arc mo~L t.hfticult to obtain at anything like remunemtivo 
price!<. Every w~ok of Into the opiniun has been cxpros.•erl by 
competent cr1tics of tho situntion that, unles.'l a spee•ly change 
t.akOl> place, ~omc makers will clo~e their work~. 

Latest Prices In Iron a n :t St eel a nd Tln-ola te. 
. 'won11ea Met.ol l~xchongo report this week gives Be.,.,emer 

pig iron, mixed numbers, 6411.; M tddlesbrough, HI~. lOll. ; Scotch, 
56~.; Welsh homatito, 70.-. Htocl bar11, l:iiemens nod Bessemer, 
\JOIItinuc at £5. In tin-plnt.o makers' prices remain: Ordinary 
si~-es, ('. 20 by 1 I, DoS:!omor cokes, 12~. lO~d. to 13s. ; l;icmens, 
13s. qd.; ('. A. roollng sheets, .£:9 ; big sheet.Q for galvanising, 
£!1 7s. 6d.; 1\nisho•l blnck plates, £9 lOa. Block tin is at £17!1 5s. 
Lead, £17. C'opper, :'l0:3-16d. per oz. Spoltor, £27. Iron ore at 
Onrditr or Newport, 18>4. ~Jd. tu IIJI!. 

Non-Unlools t Trou bles a t Collieries. 
8o,·orul large nnd important collieries have been idle tbi~ 

wcok in the Plymouth, Morthyr, and Dowloi~ district... Midweek 
it wns dccidocl at Dowlais to return w work, and probably in oil a 
resumption of work will tokc place Thur~day or Friday. The sole 
disagrocmcnL ii!, th'\t a certain nu:n\.oor of non-unioni•L~ are io the 
pits. Fn•m n statoruont made by" collier, much of the rlitficulty 
consists in tho collior<t bc1ng unable to pay up the dolicieucy. 
The merits or clemorit.s of the que~tion arc, 1 behove, secondary m 
many co.~e~. If o collier falli into arrear with hi~ l•aymont.~, the 
difficulty of puying up become• great. 

The Gllfach Coch l nund a t !on . 
. 'fno inqutHL hui taken place, and, nftcr a fow formal_itic•, 

wn~ adJOUrned. Jn tho moantuoo, t he full extent of the occ1d ont 
will oo known. 'l'wo men bavo been found alive after six day~· 
captiviLy. Four men, it is now OliCOrt.oincd, were killed. Full 
inquiry is prollli>ed, and one of the points tt> b<J c:lcared up is how 
noar wuro the unfortunate mon working to the old working•, 
wbcnco came the inr ush of wator into the tl rift. 

Statue t o a Collier y Owner . 

With bolitting coromony, a >4tatue tu the lute Mr. Arcbibnld 
Hood , of Llwynypitl, htl, been unveiled in the Rhouddt• , and u 
justly-deserved tributo to his memory paid by Morien, M1·. W. 
Jcnkins, J . P., and others J,eforo a gNnt gntherin~. A:l a pioneer 
of tho Rhondrin , Mr. Ilood ha.~ o lnsting place in 1ts hi~tory. 

NOTES FROM GE RMANY. 
(Frcnn our cnon Oon·aporuknt. ) 

Favourable Condition of t he Rhenlsh- W estpha llan Iron 
Market. 

AN increa.sinl{ demand i3 reported to come in for rnw 
material nod for the heavier 110rts of tinisbed iron, nod the blast 
fnrno ce works, o.~ well aQ the ~t.eel works, have hardly ever before 
been RO vigorously engaged a.s they nro at. present, for besides an 
extensive consumption on ho••te account, there has ;lso been an 
exceptionally goo<t demand coming in from abroad. All the iron 
and 8tool -produ~ing estahlishm~nt.s of the district are, occordiugly, 
ongngcd to . the1r full~t cnpacl~y, and complain of an increasing 
wont of tmmcd workmen. Pnces a re, J!'Onemlly, rcmunomtivo, 
altboullh wages hnvo boon arlvanced. The mised output. of the 
bl~t furnac~ work'l 111oots_ with ~eady consumption. Present quo­
tations oro hkuly to contmue llll the tiro~t 'lunrtcr of next year. 
Fol'l(!l pi~t i~ 'l_uoted_ M. 6!1 p.t ; iron for ~teel making, 
M. ~'0 p. t. ; Hplcgole•son, J\1. 93 . p. t , froo Siegen ; bo.~ic, 
~~ - tO p.l. to M. 70 ·50 p. t.; hou1at1 te, M. 82 p. t. : nod foundry 
p•g, M. 70 p.t. , free a t work!'. The fifth blo.st furnace that is in 
oour~o of erection at the lJocM:h Work11 iq to commence opemtions in 
autumn ; olthoug~ the production of. the four existing bla~t 
furnoces at the Mid works has been rn1sed considcrnhly of late 
HUppJieS in pig iron proved to bo insufficient for the CSWUiishment' 
nod 110 a largo qunntity of pig iron hod to be purchased in J<; ngland ' 
1•'rom . tho /,om1-li nis~od stool market most sntisfactory accoun~ 
come 1n. 1 he followmg tigureq Khow the good trade that h11s been 
rlonc 1n somi-flnished st~cl recently :-fu May of present year 
15!!,941 t. bnvo boon ?ohvcrod,_ aga1!'st 153, 91 t. in April of 
{Jresc~t year, anrl oga•':lst 169!.?-19 t. 111 May last year; railway 
mnt.er1al 179,1 90 t. , O!{O•nst l<lt,OOO t. in April, and Hi215!l t . in 
May, 1905: IICCtiont\1 1ron..!A 1 1,43 1 t., again~t 163.668 t . 'in April 
and 171 ,955 t. in Jltay, 1w!i. From .January to May of present 
year ship:ncnt~ of the !;tool ('onvontion were o.~ follows:-

· '""'~"'' ru1 •n uu·~· • 
\l nrd1 
AJ'rll 
\ Jny 

.Jauu 1ry 
Fuhrwll') 
\lnrcb 
,\ p rll .. 

• 

.. 

.. .. 

.. 

~lny • • • • 

Junuary 
February .. 
'Ill arch .. 
Aprll .. .. 
Mtty .. 

.. 

.. 

• 

.. 

.. 

.. .. .. 

.. 

::;, mi:ti 11 i <ft'tl , tn l, 
1 itQ~ •. 1!14~;. .. 12i,U~I I l .... , ., t .. .. ~.~,. tt:.. • 

I~I ,IJI);, I ,,,.,,.,, .. .. •J ••• , ... • 

I 7~t,3~tt, L .. 1 i8,05:! t • .. t:,7,;·,~ t. 1 ·,a '1!11 I • 
t· ~•."a~' t. .. 1 -~'/"' l. 

I u(l:,, tf'OU. 
13· o··· t I 29,012 t. f 1 ' · • .. .. .. 

!)() 1 :_! 1)4 ( , .. .. ~ ~~.3. n t . 
117,6~ 11 . .. li' i, IOi t • 
1 ',() f.•N 1 163,6<1 I • .. . ' ,__ . .. .. 
17l,H[t2 t . .. 1 S-1,434 t. 

R Cii[,rwt ) Jatn·i(l/, 
HIOv. I !lOO. .. ) 12,1>04 t. .. .. t v4,Sli:• t. .. 118,i01 t. .. l'J5,071 t. 

H7,8•14 I. .. 172,6{18 l. .. .. 120,803 t. .. .. .. 147,000 t. .. 162,160 t. .. liO,lOO t . 
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'I'hough capnblo of turning out. ' 'ory heavy 1?1.~, th~ steel works 
arc hardly in n po•ilion to l'ati8fy th~ pre~ent mcrorunng demand. 
Howoor~o nro 'JUI>tccl M. 7-!iOp.t.;_lullct.~,M. 100p.t._;an~ plntc..,, 
.t\1. 10'.! -GO Jd. In the lini•hcd tnm department mr)lury and 
demand continue briAk nnrl c.xtonsi\'o M before ; good mcrchaut. 
bars ronli~o l\1. l:$0 p.t. and moro; fur tho third quarter of t•rcsont. 
year ;11 , 1 17 p. t. will be •1uotecl for merchant bar.~, nnd J\1. 150 p.t. 
for horso.'lhoo ban.. lloops nro in \'Cr y good c.'lll, and tho rnill ' 
vigorously engaged, prices remaining ot ?11. 1 10 to ~-1. 14~·50 Jd. 
Firmnc'l.ll charo.ctcri'o~ the pinto market.; an oxccpt10nully ~tr~n~ 
d emand i>~ rc/10rtoo for hcnvy plate,, IJut lately sheets hn':_c hkc­
wiRo been in i,·oly r()(tuest. H eavy plnte.~ t.l.'\nd at. ~1. 13t -51 to 
~1. HO J•.t., boiler pintos ;\I. l !iO p.t., a_nd ~oheet.• .\1. 14:.:!-_W_ tu 
M. 150 p.t. 'fhc 1)()~1tion of the locomot1ve and wngon-bu1lllwg 
department ii! in ovory way roost M tisfactory. 

The Slegerla nd Iron Tra d e . 
'J'ho various IJranchos of the iron and steel ind Wltry in the 

Siegorlnnd nro reported in good employment. 'l'bo work_.~ ore 
doing their vory bo~t, nncl try to execute the contract.~ previOusly 
booked a.~ •Juickly Ill! po~~ible, sons to !,e nble to take in plenty of 
froHh work nt the prc~ont more favoumble price>!. 

Extensions a t. the Iron a n d Steel W orks In Lorrain e. 
Al'LiviLy in the pig iron trade continues most l<atisfoctory, 

nncl production Ul to be raiMccl a t nearly all tbo blast furnace work~. 
At the branch o~tablil!hmcntof the llombacber Hiitte, nt Maizillrcs, 
near Mctz, two nclditional blast furnaces ore to be blown in 1100n ; 
tho !1.'\mo i11 tho ctt.~c at K ncutingen, and on the Karl•hiitto, near 
l>iedenhofcn, and the flrm do Wondol intend:s building two now 
blnst furnaces.) In l.uxomburg, the Diffcrrlingcn Work• hove, some 
week~ ago, blown in Lho sixth blo.st. furnace, the ~e,·enth i" in coul"bo 
of erection, nnd thoro is talk of another being nddod later on. At 
Hodingen tho building of a now steel wo1 k~ is contemplated. 

Pr oduction of Pig Ir on. 
Jn May of present year the out1•ut. of l'ig iron in Gcrmauy, 

nnd Lu~emlour(t, is ~tated by the Union of ({enonn Iron and Steel 
Mo~ters to htwo been 1,018, lfJO t. , ugainbt 1,010,7 9 t. in April, 
and 951,4:.n t. in ~lny la t. year. 

The Coa l Trade. 
The l!carci ty in cool on tbe Hbcnisb· Westpbalian market 

has led to ad,·anccs in quotation~. lu :-{ilcsia the coal trade i ~ 
being inllucnccd liy the wont. of wagon11, which prevents doliverios 
in cool from advancing in proportion to the incren .. ing demand for 
indu.~trial purpose<;. Auhtrin buys freely in Silesia, and if the 
number of coal wagonR could be roi~cd, the busine~ts in fuel would 
be c~coptionnlly good. 

For el.rn Ra il Order s Comin g to Austria. 
A l!li~htly ri~<ing tentleucy can bo repol't.od from tho 

Au11tro-H ungnrian iron market, 'I uotat.iomr for girdel'!l and for 
:<hoots having met with an advance of 1 crown p.L. Demand for 
nearly all article~ of raw nod finished iron remains brisk. }';von 
tho rail workt<, that hod beon rather less acti,•ely engaged thnn 
other branchel< of the finisher! iron industry, bave fair prospect.~ 
for a lively occupation during tho next few weeks, an order for 
24.,000 CJ; mill" fur Bulgorin, and another for 2000 t. rails f11r 
ltoumu01o having boon placed recently. 1'he s trike in the Witt ­
kowit:t di,trict has con~•dorably impeded the export. trade, wbicl• 
migbtotherwiRO hovo boon very active ; contracts of weight bavu 
boon placed in Au~t ria lately. 'l'bo position of the Au.stro­
Hungorian cool morkot. is favourable, both as regard>! price.~ anrl 
demond . 

Dytn.r Out of the Paris St rike . 
Though .. till to some extent impeding businos.~ traJNIC· 

lion.:! on tho French iron market, tbo Paris strike has been 
decreru>ing, oud the condition of tho iron industry is satisfuctory 
on the whole, employment at the mit ts and foundries remaining 
regular, and prices tending in a n upward direction. Coal is 
unalt.orod and in fair request. 

The Bel.rlan Ir on Tr ade. 
A steadily riJ>ing movement can ve reported from the 

Belgian iron market, the different departments being extremely 
well occupied, both on home and on foreign account. Htool bar~ 
vary between 150f. and l!irif. p.t., while iron bars are s till sold ot 
142f. to 115f. p. t.. 'l'he conclillon of Lhe Belgian coal market con­
tiuHe'! o~cecdi ngly tit·m ; <ttock<; aro low, and steadily docreMin~, 
a ncl •1uvtationH n~tlurnlly very firm. '!' bore is talk of n rise 111 
pricc1 for bost ~()rtl< of dry coal lutor on. 

AMERICAN NOTES. 
(Frcnn our own. Oorruponden.t.) 

New YORK, June 2ith, 1906. 
LAllvE purcht,.~o~ of bn.~ic Be~emer iron continue to be marlc · 

tbc largest order ploced during the ]>ll$t week amounted to 10 ooO 
tons of brusic for an I+.:O>~tern Pcnn<~ylvonia mill at 1i. 75 doJq. 
delivered. Qui to a number of ordoN have been placed for found ry 
forge, and pipe irons in both eastern and western mnrketl! th~ 
bulk of ~be mnter:ial ordered by machine shops, engineering piant., 
and agr~ cultuml m1plomont plants. Some rumours pro,·a il of a 
broa_k in pig iron, bul t_hc mnrket. con?itioM do not warrant. nny 
dochne, and the he.w1er producmg mtere.~ts refuse to rcoogni~o 
the drop of 50 cents an ounce at certain ..outhem points. '!'hero is 
1101nc talk of anCJthcr s teel comlJination, but the development has 
not. dovclopc~ far enough to give an opinion concerning it. All of 
the larger ratlrond companies onrl systems are still in the market 
for steel rail~>. For the T,Mt week only a small amount of businos.~ 
ha~ been done. lwilroad lmilding that is to be done during the 
llNt hnlf of next year hi.IA IJCon only partially provided for. Thoro 
i~ a great don i o ' Cllll~truoticm which has been resolved upon an• I 
the monng~r11 !Jf those new rnilfoad enterprises have not yet en'tered 
11 pun n\l!(Otla LIOW. 

In the s truclurt.l steel doparttuent. g reat activity prevails becaul'u 
of tho numerous nnd vory urgen t r(l{tllirements for material for 
bridges ltnd for onginooring requirements in the way of building~ 
for commcrcinl pur~.sc:~. 'J'ho s tructuml capacity is being o:stead1ly 
sold nhcud. . <::on~•dcrablo new capacity is now boing hurried 
nlon~ and w1thm a fow months there will be .'!ufficiont capacity 
to U\ e ~aro o,r olm~~t. ~ny cl~• nand tho~ m_ay be ma~o for yean~ to 
come. rho UarOCI-{10 Steel ( ompany Will lfl!!tal durmg autumn aL 
S~uth Hh~ron, Pn. , th~ la~est hlooming planL ever built. Plato 
m1ll cnpac1ty 111 ai'!O bomg mcrea.sod, and tbo rec1uiremonts of tbc 
coun~ry fo~ nc:. t yoar will bo a mply provided for. The makers of 
cHst. 1ron p1po aro hnvinl{ nil the l,u~iness tho>' can take oaro of anrl 
the rnuk~r-1 of merchant {l ip? M well all of l101lcr tubes arc simi'torly 
buQy. 1'hc copper r.nc l.tn market.~ pro~ont "ome interestin~ 
feature•. :l'ho drop in relined copper in ~:uropc was followe•l by a 
cone~pon1hng t1 rop hero. 'l'h_o ont.•idc pric~ to-day is 1 ~ cent.•. 
Export of copper for \\Oek euchng ,J uno 2bt h !i7-IO ton 'I and for 
the month o~ .June to d!lto_l5,0!l7 tons. Thoro is a large' amount 
of 

1
mctal _uvn•lahlo on th.- ~•do for c~port. J+:lectrolitic i'i ,1uoted ut 

1 ., , ca.~tmg l"i. 
']'in ~o.s one? 11101'0 ril'cn in price, and a fu rther upward move­

ment 111 prcd1ct.cd. Hale~ of :.pot tin are being modo at 391t conh 
?t t!lO doe~ ; 2!i ton~ orri"c,d at Philadelphia on F riday, muking 
:&62t tons s•nco ,J uno 1st. '1 he amount. nllont is 2886 tons. 

Tut: new. pumping s tation for supplying tho city of 
Schen~cl.a~f •s operated by oloctric motors, and is capable of ffO:l;:ng 2 ,000,000 go.llonll vf wt~tor por day ngain!lt a bead of 

• 
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LA UN OR ES AND TRlAL TRIPS. 

C'vc:.oPs,. t'~in·~crew steamet·; built by David and W. Henderson 
n~d t:~ .• Ln~tted ; ~ the o~er of . Oco~~n .Htenm~~ip <Jompany ; 
chmen.~10nq, .100ft., o8ft. by 42ft. 6m. · ongmos tr1ple·expan~ion 
Zli.n., :3 ~in., 65in. by 48in. , preMu~o HIO lu:; constr~1ctod by 
butlders; everything worked smoothly. 

I RW~L':• steamer; built by Swun, Hnnlor and Wig ham Richnr,l· 
~n, L•m:~d.i to ~be o~d_e; 11f Lan~a.-.hiro nnd Yorkshire Railway 
( ompiiD) , .d1mens10ns:, 2o:>ft. by 3oft.; to cnrry pti.SSenger::, cargo, 
a~d cattle , a mean speed of o\•er 15~ knots was attained : trial 
tnp, .J uno 12th. 

, L~·ot~ ll~OnN. steel ~ere'~ ~argo !>teamer ; l>uilt by Lueva:1~es 
Jo;ngmoerang und htpb111ldang Company ; dimensions, 221ft., 
32ft. by 15ft.; to carry 1350 ton, rlend·woi~7;ht: engines triple· 
expnn,ioo, 16i~., 25;m., 4:Jin. by :lOin., pros.qure 175 lb.; con· 
st~uoto~l by bmlders; a moan spood of 10)' knots was attnined ; 
tnnl tnp, .June 12th. 

llAl,,\ ('lu\\'•\1 steel scre\V slon:'lleJ•; built by Northumberlanri 
~hipbuilding t 'ompany : to the ordet· of lllo~<rs. Lloyd and r,0 
l.ondon; dime11.qions, 372ft., 4 ft. , :30ft. lOin.· engines trip!~~ 
expnnqion, ~iiin., -llin. , 69in. by IXio., press~1re 180 lb. ; cnn· 
11tructeri by Richardson~, We~tgarth nnd ('o. · n speed of 11 ~ knot..c; 
was attainoct ; trial trip, ·.1 une 1 :Jth. ' ~ 

STRATB-li'RY, ~tcnm!>hip ; built hy the Grangemouth nor! Greenock 
l>ockynrd Company : to the orrier of Mo"~r•. Rurrell and Hon of 
(;)~~ow: cli~ensioM_: 3i0ft. by !i:lft. .hY 2 ft. 6in.; to carry rl~nd· 
wo1ght enpnctty of .' 1~ t~ns; ongmos, triple·oxpansion; con· 
~trnctod hy .John G. Kmcl\ld nnd l'o., Greenock; launch 19th 
ln.qt, • 

HCH~:t.JH:, steam tug; built by Wilton 'l:l Eng ine Works and , 'lip· 
wny ; to the order of Internntionnl Tug ( 'ompany · dimensionR 
144ft., 25ft. by 14ft. 6in.; launch, Juno 21st. ' ' 

BlllTLEY: s~oel screw steamer ; built by Messr:< . Wood, Skinner 
nnd Co., Lumted: to the order of Bnrnott , 'tea:nship Company 
Limited ; engines, triple·expnnsion, 19in .. 3lin., 51in. by atiin.: 
pro.'IS:~re 1 '0 I h.; constructed Ly Nor th· E \Ste rn Marine Engineer· 
1n~ Company ; a mean speed of 11 knots wns easily maintained · 
tnal trip, J uno 21st. ' 

. F~JTZOE, cargo steamer ; built by , 'i r Rnylton Dixon a nd C'f'., 
L!mtte~ ; to the order of Me,.,rs. Fearnloy anrl ~er, of ('hristiania · 
d1merunons, 360ft., 51ft. ~in. by 2 ft. lOin. : to carry iOOO ton; 
deadwei~ht ; engines, t riple·expooqion, 2oin., 42in., iOin. by -1 in., 
pressure 1 0 lb. : co~~.q tructed by North· KL~ t.Alrn l\lo.rinc En" ineer· 
ing <Jompany ; launch, .J uno 21st. ., 

.AM f:t ,tA, qte~l s.crew steamer; hui!L by Swan, Hunter and Wig ham 
R!c~nrds~n, .L1m1~eri ; ~!he orclor of. Donald ~tcamsbi_p Comp~ny , 
L1m1ted , dtmenstons, 2:3tft., 31ft. 10. by 16ft.: engmes tnplc· 
expansion, 21in., 34in, 56in. by 36in., pressure 180 lb. ; con;tructerl 
hy North·Enstern Marine Engineering Company; launch June 
~2nd. ' 

SNowoox R.'I'."WE, steel screw steamer; built by Irvine's , ' hip· 
huilding and Dry Docks Comp:my, Limited: to the order or 
• eptune Hteam Navigation Company, Limited: dimensions 336ft. 
117ft. by 2 1ft. lOin.: engines, triple·expansion, 2tin., 3Si~, &!in: 
hy 42in., pre~sure 160 lb.; constructed by Richardsons, Wostgartb 
and Co., Limited; launch, June 22nd. 

StrP.M' ~'IP.LI>, .-teolscrew steamer ; built by ijlyth hipbuilding 
( ;->mpnny, I:ir~ited; ~ the. the o;der ~f Sh~af 'tea~ Hhipping 
<Jompn!"Y• L1m1ted; rl1menstonR1 2o~ft .. Gm., 3tft. ; engiDe~. triple· 
expansiOn, constructed by .J. Dlckmqon and Sons, Limiterl 
~underland ; launch, June 23rd. ' 

HrRsTON, steel screw stelmer ; built by lrvine's ~hipbuilding 
nnd Dry Docks, Company ; to the order of Messr.;~. R. Sorgcont 
and Sons; dimensions, 336ft., 47ft., 2Ht. lOin.; engines t riple· 
expansion, 24in. , 3Sin., 6 1in. hy 42in., pressure 160 lb . .' a mean 
Rpeod of 11 knot..~ wns attainerl ; trial trip, ,June 2.'3rd. ' 
, A~TAR, qt~el. screw stea-ner ; built by Tyne Iron Shipbuilding 

( ompony, L1m1ted ; to the order of E.;ypt a nd Levant 'te.'\msbip 
Company; dimensions, 360ft., 50ft. by ~5ft. , in.; engines, triple· 
expansion, :.Hin., :39in., 66in. by 45in., pressure IeO lb.: con. 
structed by North-Eastern Marine Engineering Company ; launch, 
.June 2:Jrd. 

Hsr.r.e IH' I llHAXD, steel screw steamer; Luilt by N ortbum bor· 
land Shipbuilding Compo.ny, Limited; to the order or l\Ie~sr~. 
( 'row Rudoff nnd C'o. ; rlim~nsion~. :372ft., 4 ft. by 30ft. JOin. : to 
cnrry iJOO tons dead weight ; engines, triple·expansion, 24:\-in. , 
lOin., 6 in. by 48in., pre !'luro 1 0 lL. ; constructed by North­
Enstern Ma rine Engineering Company ; n. qpeed of 12 knots was 
nttnined ; trial trip, June 23rd. 

IRISYEIIE, turret vessel ; built by W1o. Doxford and Sons, 
Limited; to the order of Irismere . 'tenm..,hip Company, Limited , 
Newcastle; dimensions, 340ft. , 50ft, by Z.'>ft. :3in.; engine.~, 
triple·expansion, 26in., 42in. , a nd ti~in. by ·12in.; constn1cted by 
Doxforri's; launch, June 26th. 

THlSTLEliOR, steel screw steamer; built Ly Crnig, Taylorand Co., 
Limited ; to tho order of the Albyn Line, Limited : dimensions, 
360ft. , 51ft. by 28ft.; engines, triplo·exponsion, 24!in. , 41 in., 
6iin. by 45in., pressure 180 lb. ; cons tructed by J nhn Dickinson 
nnd Sons, Limited; a speed of 12 knots over a course of li~ knots 
wns maintained; trial trip. June 28th. 

.PRINCf!SS ROYAL, passenger steamer ; built by John I. T horny· 
croft and Co .. Limited, Southampton ; to the order of South of 
En~land Royal Mail Steam Packet Company ; dimensions, 204ft., 
25ft. by 9ft. ; engines, cornpound·surfoce condensing, 36ft. and 
57ft. by 60in., pressure 120 IL. ; a speed of over 14;\1 knots was 
attained on an average of six r uns; trinl trip, May 28th. 

BATTERSBA POL\'TEC'H:SIC.- The governing body of the Battersen 
Polytechnic have appointed to the po~ition of bend of the depart­
ment of electrical engineering Mr. A. W. Ash ton, M.Sc., of the 
University of Leeds. Mr. Ashton is a. Whitwortb Exhibitioner, 
nn 18iil Exhibition Scholar, and ho obtained his B. ::le. in Electrical 
Engineering with Honours at tho Durham College of 'cience in 
1898, afterwards graduating li!.Sc. During the college vacations 
he worked in different depart:nents of lllessrs. Siemens and Co., 
of ('harlton, and prior to his appointment at Leeds was for five 
years assistant to the manager of the Helsby Cable Company at 
Runcorn, where he also conducted evening clos.Qos in electrical and 
other engineering subjects. 

'l'HE I.ATE Mn. F. W. W £88.- lllr. Webb left estate of the 
gross value of £211,5-1:3, of which tbo net personalty has been 
sworn at £196,158. He bequeathed £110,000 to charitable pur· 
pose!', !!Ome of the bequests being as follows :- £10,000 to fo~md a 
IIUr~ing institution for the benefit of the poorer classes ~~ the 
borou~h of Crewe ; £5000 to the benevolent .fund ?f t~e Jnstttute 
of Civtl Rngineers ; £2000 to endow n. bed ID Umverstty College 
llollpital, to be called "Tbe Francis Webb Bod ," and to be pre· 
ferably for the relief of London and North ·We~tern .Railway em­
ployi1s ; £2000 to Owen~ Colle~~;e, Manchester, to e~tablisb a ~ebb 
Scholarship for the benefit of London and North· Western Ra1lway 
employGs and their sons; £2000 to the llniv.ersity Co~l~ge of .Liv<'r­
pool, for a !>imilar purpose ; £1000 to the Institute ofp1vil Engmeers, 
for providing annually a Webb medal. and a premmm of books to 
he awarded for the best paper on railway machinery. Su?ject ~ 
the payment of those legacies, and estate duty, &c., wh1ch wtll 
amount to over £30,000 for the Exchequer, the testator left the 
r esidue of his estate, about £io,OOO, to erect and endow an 
orphnnage for orphan children of deceased employtis of the London 
nnd Nor th-Western Railway, to be known os " The Weuh 
Orphnnn.stc. " 

THE ENG I NEER 

CATALOGUES. 

H. I!· LoNt:JJOTH ,~lt .\NO Co.J.. Limited, Wakefield.- Pamphlot 
of part10ulars of exhthil~ at the uolliery l<:xhibition. 

s,. F .. l ·:~u~;, New Burli!'gto!l·Streot, London. - Photograph of the 
spru~g ~umt.s of a Nnp1or SIX·Cylinder car, showing methods of 
lubr~tntton. 

EDISO~ AND HwAN UNITf:D F.tE("'' Jltt' LWH'J' Cmu•ANY, Limited, 
Quecn.street, London, E.C. Catalogue, ac tion \'Ill Part I 
" Electric ~·an~." ., ., 

. ( ' ll?M I'TOX A :SO l'o., Limited, <'belm• ford.- Two new pamphlets 
JUSt 1 s ued nro l evotecl to switch gear and alternating·curront 
gcnern tors onrl motors. 

E. P. AI LAM A XI> Cn., 11 , Red Lion.stroot Clerkenwell· road 
F'" C I · ' ' •· v. nta ogus of eleclrtc motor starters, controllers, switches, 
out·ouLq, and circuit breakers. 
. l\IATm:n J\Nil Pt.AT'l', Limited, 1\lancbostor. " PolyphnEe loduc· 

tt.on Motor " pnmvhlet, thirll edition. The particulars g-h·en pro· 
vtdo a 11 necessary d:~ tn of mal.:hinoq ranging from 5 to 500 horse· 
power. 

HIP.IIP., <:nnMAN, Mill Cn., t,imited 1 i Westminster B1·id~o· 
road, Lon?on, S.J<~. fllustmted cutnl~ue dr breathing appliances 
for onnbhng pe~ons to work c:nfoly in noxion~ and puisonoth" 
tltmo.~phero•. 

PERSONAL AND BUSI NESS ANNOUNCEMENTS. 

Mn .. J.\~IE" llAr.cnow ~rives u~ notice that he has removed to 
No. l , Coleman-street, K C. 

Mn. E. A nxo t.ll PotHIN, mochinO·CIIt gcnring specialist, hns 
removed to Tmfferd Park , .Mancheste1·. 

.Mn. (h:OIWK I. Rnt'KWOOr> hnq heen appointed to the Profes•or· 
ship of Htoam l~ngineering in tho Wo1·cester, Mass., Polytechnic 
ln!<titute. 

l\h::..sns. H l'XTI:!R AND .'W,\ N, of I, .James-street. Bute Dock!< 
Cardiff, have been aRpointed repre.qentatives of the Brush 
Electrical Engineering Company, in South Wale~. 

l\ln. H .. EI:I.ISON WALKEn, South Wales ~ent of Cro •ley 
Brothers, L1m1ted, Manchester, bn, removed to new office.• and 
s tores at 259, Bnte-street, <'ardifl'. Mr. Walker is also ngent for 
Mess!'l<. B. and , . l\lassey, of l\loncheqter. 

THf: ~eeds En~ineerin~ and llyrlraulic Company, Limiterl , late 
of Prt)vtdonce \\ orks, , tamford ·streot, Leeds, notifie.~ uq that it 
has moved to Oaklnnds· ronrl, Rodley, ncnr Leerl!<, where it will 
hove increased faci lities for denling with its business. 

Wt: are asked to Rny t hat the Abner Doble Company has 
resumoc! lm~ines..• at its new office~<, which are ~ituated on the 
~ite of those wbicb were burnt down in the recent great fire. 
The nddre s is Fremont and Hownrd·street..o, San Francisco. 

THE Chloride Electricnl Storage Company, Limiteri , of Clifton 
Junction, near Manchester, informs uq that in future il-, Northern 
dist rict office will be situaterl at , tnndard·Luilrling<>, City.squaro 
Leed~, which office will be in charge of Mr. L. Broekman, a.~ 
branch manager. 

Dn. St'm'YAC'ITEil, Osnabrilck, Germany, the patentee of a 
new process for making iron ore anri other briquettes, has 
nppointed C. E. Muller and Co., Limited, Middlesbrough, 
ns solo British agents fet· this process for the manufacture of 
iron oro hri'luette~. 

w. u. Bnow:s AND eo. (BANKHAl.L), Limited, wish us to say that 
greatly exaggerat<Jd reports have appeared as to the extent of a 
recent fire at the Globe Works, Hnnkball, Liverpool, the damage 
191\S confined to a very small area, and that the company is prt· 
pared to accept anrl carry out all ot·ders, of whatever magnitude. 

l\1~::\sH.S. A. A:SD W. DroGF.ON, of Lendenhall·street, E.C'., 
announce that arrangements have been made by which the busi· 
ne~s of Mr. Harry Gray, M. I. N. A., consulting engineer nod 
marine sur\'eyor, or 110, Fencburcb·street, has been amalgamated 
therewith, and will be cnrriecl on jointly nt the above address under 
the title of Dudgeon and Gray. 
W~: are informed that Kramos, Limited, of Lo~ksbrook Engi· 

neoring Works, Bath, have just opened a head sales office anrl 
showrooms in London at 169 Olld 1 iO. Shorediteb High·street, 
~.C., ns well M branches in all the principal industrial <'entros 
m thi~ country, and, in futul'e , all inquiriel', orclers, and ~a les 
corr espondence will be ctealt with from London. 

WE nre nsk9d to stnte that 1\1 r. Alfred J ngram, who wM for 
~omo titno carriage and wagon superintendent for the Metro· 
politan Raib·ay Company, has now severed his connection with the 
company, and opened offices for the qupply of all materials for 
rnilway and electric traction purposeq, under the style of Alfred 
lngram and Co., Queen Anne's·chambers, Westminster, S. W. 

i\In. H. W. Tnua:a has nssocioted himself with Mr. H. M. 
Hobart, consulting engineer, of Oswaldostre House, Norfolk· 
~treet, Strand, and will be en~aged in advisin~ with regard to 
manufacturing methods, macbmory and shop organisation, not 
only os regards winding anrl insulation, but nlso as regards other 
departments of works manufacturing dynamo eloctric machinery. 
This arrangement will, we unrlerstl~nd, not interfere with Mr. 
Hobart'~ regular consulting practice . 

Co~TIIAl'T::I. - J. H. H all and C'o., l.imiterl, of Newark-on·Trent, 
hl\ve ju.-,t deli,•ered to some large collieries in the North of England 
four of their 5ft. doubJe.ended di~integrator3, ond also a 6ft. dis. 
integrator.- C. anrl A . .Mnsker, Limited, of Liverpool, have secured 
tho order for the electric overhead trnvelling crane for the 
Eccleston·plnce sub·station of the Wcstmin ter Electric Supply 
Corporation ; also for hydraulic cnp><tans for the South-Eastern 
anrl 'bathnm Railway, hydraulic cranes for Nichol~n·s Wharves, 
Limited, anri electric wbnrf crane for Owen's European Bottle 
MachiM Company, Limited. - Salford Corporation hove decided to 
instal a lOOO·kilowatt Willaus·Parsons turbine coupled to direct· 
current d ynnmo of. Brown·Boveri manufactu~e. The complete 
order for the turbme, ldynamo, and condensm~ plant bns been 
placed in the ha nds of Willans and &binson, Ltmited , Rugby.­
We arc informed that Henricb, Winby nod Co. have received an 
order to constntct a shaft and carry out boiler·settiug work for 
MO-'\irs. Umney and Peckett, London, E.C.- Tbe Continuous Rail 
Joint ('ompany of Great Britnin, Limited , of 20, King William. 
street, E. C .. bns just received orders from the Inrlin·office for !350 
ton., of patent continuous rail joints for the I ndian Htate Railways. 
'l'ho company bns al~ in band the manufncture of continuous rail 
joint.> for the London County (Jouncil, Birming ham Corporation. 
(~osport, and orders from tbo contractors, l\le\'Sr!>. J. G. Wbito and 
Co., Limited, for use on the railway and tramway work at Para, 
Bombny. Lacro7.e, and Monte Victeo.-'I"he New Arrol. Johnston ('or 
Compnny, Limited, of Under wood, Paisley, inform us that among 
recant orders received are several from l{an~oon, Ceylon, and 
Now Zenlancl. T he chief demand i! for 12·15 horse-power car~ and 
cho r~·i'l·bonc, although the other types of pleasure an;i industrial 
\'ehicles a rc also selling well. - Tbe South Metropoli~n Gns Com­
pany has placed a contract for a complete nmmonium sulphnte 
handling plant with the Chain Belt Engineering Company, of Derby. 
This firm is also erecting a coal·hnndling plant for Grays Gas Corn· 
pony, nod two refuse conveyors for the , 'outbwark Borough 
Council.- Tije Brush Company hns sent 11~ a lbt of ordeN recently 
received by it. Among these wo notice nn orrler for t1vo 1000· 
kilowntt turbo·alternators, and ono 500·kilowatt steam alternator 
for tho Buenos Ayres and Great Southern Railway, and an order 
for n 500·kilowatt turbo·~enerator for tho County of Durham 
J!;lcctricnl Power DistributiOn Company. 

2J 

BRITISH PATENT SPECIFICATIONS. 

Selected and Abridged by JAMES D. ROOTS, M.I . Mtch . E . 

IVM?\ an in1>tnticm i1 rommunica!(d from abroad 1/u naml and addrtll oj 
a~ Communicator il printed in itatiCI. 

IV!tm 11~ a.bri<lgmmt i1not ill111trat(d th~ Sptc(llcation i11titlwut dra1ting1. 
Copiu of Sptcif!cation• may be ootaintd at ll~ PaUnt·Offl« Sau Brand! 25 

&ntthamptcm·buildino•. Ch.o.nctry·lant, L&ndon, JP. C., at Sd. each. ' ' 
T /u.ft•·lt clatt gi1>t1t i1 IM daU ofappltcali4n; tM MCO'IId cWlt at t~ tnd ot' 

u~ IJ;bridgment il t/u clau of IM advtrti«mt11t oft/~ acctpU!n« of IM com'llut( 
fP(ci./fcatum. 

A ny ptr1(111 may on any of t/u ground• mtntunud in 1/u Actl, 'leithin tuo 
mcmtlu of Uu clau gi1>tn rtl t/u end of the abridgment, givt mti« at IM 
PaUnt·06f« of opporitio1l to t/u grant of a PaU11t. 

STEAM ENGIN E S AND BOILERS. 

26,918. Dclce:nber 2:Jrd , 190.i. IMPROn:~IF.NTS nf:I .• \Til,c: 'I'll 
:::lt ' l'~: llnBATF.R:<, f, ,, Soc·i€t f> AIIOI•,IJm• d~ p,.,·t'«tionllfmtl.l~< 
M h·twi'JII•.•, 43, Ru~ Tnitho11l1 /'m·ix, F1·a1u-'. 

'1'11 J~ invention has for it..~ object a c!l.'!cnde or compound nrranl(e· 
moot. of Puperheaterll, applicable to wnter·tube boiler!l, wh1ch 
pemu~~ of th~ simple co.nversion of boilers producing saturated 
steam mto ho1lers proriucmg superheated steam, without introduc. 
ing any alteration in the constitution or grouping of the heating 
surf!l~es. For the first sti~f:e of the superheating or tbu steam an 
add1ttonal tuhula r surface IS added, which, if necessary, may a~L 
M a fe~d.wnter beater, and which is arranged so as $ystematically 
to. utihse the products of comhastion which escape from thu 
b01IC"r furnace. The second stage of the quperheoting is obtnined 
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in one o~ more tubular elements arrange.d in proximity to tho 
furno.ce m order that they may be part1ally submitted to the 
radiation from the grate and partially to the impact of the hot 
p:oses, which are at a high temperature. There are eight figure.•. 
Fig. 2 is a diagrammatic elevation, showing the application of the 
invention to a boiler of what is termed the sruall ·tube type; 2 anrl 
3 are collecto.r ', and 4 the water tubes; the first por tion of the 
superheater IS formed Ly two groups of U·tubes 5 inserteri in 
p&~titi?nal collectors 6 61, pl~corl on each side of the barrel of the 
botler 10 the upta~e ~nducting the gnses to tbe chimney. 'l"he 
steam from the boiler IS conducted through the tube 7 into one of 
the superheaters 6; after having traversed this superheater, it 
proceeds tbrou~h the connection 8 to the superheater 6• situated 
o~ the oppo'ite side of th.e steam barrel, and thence throu~th the 
ptpe 9 to the ~econd port1on of the supe1·beater, which is formed 
by a third row of superhenter tubes urranged in the wall of tho 
furnace. - Jm1e 6th, 1 !l06. 

INTERNAL COMBUSTION ENGINES. 

11 ,6i6. June 3rd, 1905.- A NEW on IMt' rtOYBD CAR8T'R8TI'R II 
~·on INTERNAl. CmJ8li:ITIO~ E NotNES, Messrs. Warie and 
J onos, Limited, and 1-'rancis H. Wade, both of 95, Colmore­
row, Bir mingham. 

This invention relates to an improved carburetter for vapori~iog 
~ca".>: hydro·cnrbons, such as ordinary paraffin and ofthe known type 
111 wb1ch the beat from the exhaust gases or proriuctsof combu.qtion 
Pll..S;Se.q thro~g~ a jacket surroundin~ the cnrbu.retting chamber, in 
wh1ch the n1r tnlet vnlve opens agnmst the action of a 1<pring ancl 
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Fig. I. 

i? which the oil jot or nozzle is situated in an openin~ or carburet· 
tmg chamber . 'I"here are three figures. Fig. 1 IS a sectionnl 
elevl\tio!'. 'l'he ~ing iR provided wi~h inlets ,. for t he exhnu~<t 
gnsos, e1ther ?.f wbJCb may be used whtle t he other is closed by 11 

plug; the obJect of havtng t wo ill to render it po:<aible to 11~0 
whichever may be most convenient fnr the inlet from the exhou~t 
pipe. 'fhe casin~ is provirlod with a valve port t, !eating r. nnd a 
valve !J mounted ID a dome or hood /,, hn\'iog an opening i to the 
outer air . T he d~me is ~rewecl.or bolted to the carburetter body 
a. The \'alve g ~~ prov1ded With a stem l: guided in a guide I 
mounterl on two bn dge part._, m 1lt extendi~ across the inside of 
the dome, and a spring n capable of adjustment-by means of n 
screw o, a fty nut p, anrl a lock nut q-i>~ attached to the stem of 
tho valve !J· On the other side of tbo valve there may be n cushion 
~pring ,.. The cushion ~pring is loosely mounted on a t~tem ~form · 
IDg part of a plug t, wh1ch olo.~es the upper par t of t he carburetting 
chnmbor 11, so .ns to prevent tho air entering t he carburetting 
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damLor diroclly. The •1ir hdug dr.I\\U lh!'uugh the _~:o'\rLurctlor 
l•v w e lion rr..un thu 1nutor t•i~tuu or .1 pump 10 cunnc, ttoo "1lh tho 
•UCtiou t•ipo , uf tho car\)uroll~r p<~:.•c• tllruujth ;I JllCKOl ,,. ~ur· 
rounding the oxhau~t JUCkot IJ, 1" thorcL) hoatod, ~10d JllVo"O~ 1nlo 
the carhuroltill{C chauiher ": In this _chamb?r •• ~~ 10ountod the 
noa.lo or JOt .. , through wh1ch the o1l u. adnnttod from a tnnk !I 

1,ro,;ded with the lloot :, weighted pivoted lovers 1 ~ , and n n~oc!le 
, ah•e;! for mruot.nining a COil~tnnt love I. Hurroumhng tho Oil JOl 
, nro ~ovornl apcrtui'Oll 3 in t ho wall o r n jacket I in~iclo tbo ox hnusl 
jnckol 1o0 M to boot the gt\liOOu~ mixluN which iH drn" n 1•nt hl 
tho •u~tion of tho motor pistun or pumv through tho po.s'l:lgu ? 
l'~'~""ing out of the sido of tho clUing, tho latter J>ll-'~o 5 commum-
1.-ating with the jacket 4 by tho pas-ago 0. Tho J~Cket ~ for tho 
oxhnuat jtii.IICS ill connected hy a hole or holo~ 7 pas.<;1ng through the 
plug 1 to another pnrl of tho jnckot marked • , oncl tho latter con­
nect.~ b)· a port or pn•·-~o with tho jnckot port !l. ./,,,,, 61/r, 1!1041. 

ur the movinf! l"'rt.~ and ulhorcau•o• "ill va~) lho lateral prr~7urc:s 
in tho pump nflrr u•o. '') tlml end thru~~ n-•1_1 ho o:a~;L•CCL I ho•o 
;~re four tiguro•. Fig. I i111 n contrallong•tudlllnl.>~cehon .or n con· 
t•;fugill or turlJino pu111p of IL woll-kno11n typo h~v1ng two nnJXlllOri!. 
A i~ tho pump cn~iug ll tho Hnction, C • tho doln•o•·y, nod I> 1>1 tho 
impollor" corriod by' tho ~<haft F:. 'l'ho impollor-; nro of n well · 
known type of enclo.•od imrollor hn' ing tho sido woll>• 10 _nncl m no.~ 
11 extondin~ botwoon tho :;iclo wnll'f .. :-tncl chnmhor~~ ~ut.~~rl? of tho 
impollor wh1ch nro clo~ed to the suolwn hy lho runmng J~•nt.~ .1 on 
oppo.'fi to sifioq, whirh will ho provido•J wi~h t~e u~u!ll packml( rmg~<. 
Out.'fido of tho illlJ'Olleri! nro ~hown tho chlfus•ng ~mg~_ 13, !1nd !ho 
i•npollor J) dolivon~ to tho impollor f)l through 1l.~ chffu•JOJ{ nng 
I!J nnd dolivor;• pn. 'lllf{O Hi to tho delivery ( '. 'J'ho impolloril nro 
shown 011 prov1tl?d with the usual bnl~no10g chn~hors 16 on. the 
roar sicle of the •mpoller!l connecto:l w1th tbo ~uct1on uy opomngs 
2, ., 11' to 1 .. '\Jnnco the •uction J•re•~uru un tho front Hdo c.f the 

uf the,; huL m(l) Lo held tirml) t.ugother !Jy mo~lll! o~ tho lock uul8 
(.' hicb arc ~c rowed uu O\ur tbo -.cro"ed porllon /, of ~ho hub B. 
').·h'' I k • < Ill~" Lo o·ro,•idcd \\ ith tho pin , . ('.lm Od by tho 

o oc nu .. • · J • J) L ' L' G 11 f ·h· b ~ arms t, f1l of tho huh B• are r1ng~o ,., ,. , n o. ~~ IC .• ru 

11
hown cuncontril: with tho propollor ~hort .\. Hachntmg fru111 

RAILWAYS AND TRAMWAYS. 

11 ,193. May 4!\}th, )!IQ;,, 1\li'HII\"P.II R!'IT" IN HAIIIItl•'" THAI"' 
'" o R,\ll.'l ll'tl/uc ,, fiCJidi• 1 100, T""''"' ·(I•'• 11 ,, 1 11' ill·i" •'•"r!J 1 

.lll,g/,,,., c,,,tf•l, l 'llliii!Jlmllia, c.s .. t. . 
The ol1joct'or thi' in\'ontion i~ to pro,ide n trock of "Uflic•ont 

11tiffno.ss to carry tbo loads to which :;uch trnckK nro nt pro~ont 
Rubjected through the inc~oo-ccl woi~eht uf l~moti_vos, nnd tho 
cars e.nd lo:uh carried thoro10. It also ho.s for 1t.~ ObJect n sy tom 
of rnilrood trnck in which the hooriog or the trnek upon tho tics i~ 
e~tonded out for a considornbly greater wiclth thnn with tbo usu!ll 
roil, thoroby giving o groator dist~ibutiun _of th~ load,, ~nd ·~ 
wbicb a greater angle of lntornl re!l!stnnco !S obtnmo_d. 1 ho rn•l 
proper, eompri•ing bend, bo1<0, n_!'ld 1o~orvomn~ woL, •~_ll_lndo or. n 
rotatively bigb Cllrbo~ •tool_ hnv10g h_ll(h weanng •_1uaht•o~, wh1lo 
tho oontmuou:~ly-runmog, ra•l -~\lpportmg !Jl&.•O bnr •~ of tough low 
cnrhon 11tool, and bM in its uppor fnco n sont corresponding to and 
ndapted to receh•o nnd onvolop lho lower faco nnd the ~<ido~ or 
edge portions of tbo rnil bn.•o. Thoro nro two til(uro•. Fig. 1 is n 
Cl'O."" ~oction of 11 cootinuou~ under-running, rnil ·:jiJpporting bo.se 
bar nnd of n double-headed r.tilrood rail. Tho base bar con bo 
rolled to shape, and i11 formed with tbo hollow rni~orl ribs ·l. which 
provide severol vorticnl web portions !i to ndd to the stiffno."'~ of 
the trnck !ltructuro, and nl•o roduco the wei~ht of the rib~ 4 onrl 
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J)r<IYiclo for bolting of tbo fast..;niog devices, while beyond the 
M me aro tho outwarrlly-oxtencling trenrl flangO!I 6, through which 
it is spikl'd or 11ncurod to tho ties. Tho base ~r hns in tbo con~rnl 
l'o rtion tberoor the hollow sent 7 between the r1hs I, corrospond•ng 
!" sbn(l_O to tho ro.il tre!)(), the upwnrdly-exton~ing rib.~ 4 mnking 
1l pos1nble to prov1de n ~eat for the troud suffic1ontly deep to t.nko 
tbo enti re tread, and also providing monn.-1 for securing to such ribs 
tbo clip;! 8 or other fastening do,-ico projecting ovor tho upper 
fnces of the rnil trend, and holding it within tbo scat 7. AB shown 
in tho drowing, tbo bolt bonds 11 of tho bolts 10 tit in tho hollow 
portioM 9 or the ribs 4, tho bolts pt'IS.'Iing through the rib~! ood 
holding tbo clips 8 in plneo. The roil h~ tbo web portion 1~ nod 
tho heads 13 and 11, tbo seat 7 in tho continuously unrlor-nmning 
base hnr conforming in sbapo to tbo lower bond 14 or the rail and 
the cJipq 8 extending ovor tho upper faces 15 or the rail tread 14. 
'_l'~e roil~ themsol!e;t may bo coonoct.od hy any 'IUitnble fo':n of 
JOint, ~uch as tho JOIOI. pintos secured togetbor by bolts, 118 •llu-l­
troto<l. T be clips can be secured in place in tho 11paces between 
tho tics, though, ns they fit within tbo hollow scat.~ 9 in the ribs I 
or tbo hMe bc:ir.t, they Clln, if nece.'<SIIry, be placed abovo tho crOSi! 
tie.•. J t may bo dosirnble or requisite to employ in connection 
with tbo bnso bnr and rnil n slight cushioning moans within the 
MJnt 7, in which ease a shoot or layer of felt, wood, or liko cu~hion· 
ing moans may bo found aclvnntagcous.- b•tlt 6t!t, 1906. 

lri,:H". :July 26th, 1905.- hti'ROVEliR!'I'N 1:0. R.\11.\\' AY CIIAIR.'I TO 
l'llEY£ST TilE K£y., Hlll' l'ISc:, Horbcrt Bo•loy, 1 6, t 'iochloy­
rood, Hamp~tood, London, N.W. 

'l'hi~ inventi11n relates to roilway chai r~, in which the fnt o of one 
(J( the chair jaws is formed with n ~ories of eroovos, or with a 
rocc-~.~ into wh•ch the wooden key swull~ on bo10g driven hume ; 
it ha.« for it.~ object to provide a choir that sholl tnko a f\rmor hold 
of tbo koy than those hitherto propoqod, and oon'lists in forming 
in the jnw a single verticnl groove thot oxtontl~ to tho top of the 
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jnw, and trnnsvol"'ely OCNtS.~ tho whole rloptb of the sido fnce of 
the key, so that the kor cnn swell into the recess aod f\11 the 
groove. Thu' the gripp10ft action Cl\llSOd by tbo indentntion of 
tho woo<lon key hy tbo motnl of tho chai r iH limited to two lino.« 
uxtcnding rigM ncro'IS tho key. Thoro nre two fi.gure.~. ~'ig. 2 i'l 
o J'lnn of the roil way choi r. 'lbe inner face of tho jow a is formed 
w11 h o verticnl groove /, open nt the upper On• I d, o tbnt the 
whulo tleptb or the key f coo expand into the groove, tho open 
top d of tho jtroHVo facilitating the Ol>JlllnPion and locking of tbo 
key in the groovc.- J,,,, 6/1. , 1906. 

CENTRIFUGAL PUMPS. 
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impollor. 'l'bo shaft I~ i11 mounted lu permit some lateral m?'"O· 
mont, and tho running joints 1 are. made of such lon~th ns rol]mred 
for ~uch latorol 1novement. Tho S1do edge~ of the 1mpolle_r wnll• 
of the peripbory of the impeller or lbo walls on oppo.-•to , 1des of 
tbo pnll;oago through which the impellor delivers nre made nnrrow, 
so that n smalllnterol movement of tho shaft will shift lbo impoller 
to open it to ono or tbo otho_r of tho sido spaces 12 on C?pposit~ 
sides of the impolh:r, and thus 10creaso the prO!;Suro thoro10 un.tJI 
such pre;;suro lJccome-• sufficient t.> force tbe sboft bnck. to ·~ 
normol po ition. Or if the excOSl' of preS~>ure on the nght IS 

const.ant onrlsuflicieot the impeller will remain opon to tho chamber 
at tho left and thus compensate for the excess of pres~uro on the 
right. Tbo odgos 3 of the rings s~rroundi~g the i•npol!ol"! and 
enclo~ing the pM!lOge through wh1ch tbe 1mpolleN uehver nre 
tapered or matie coniC~~l, 110 as to provide a narrow edgo on oocb 
11ido of the po~ngo.-J,,I, 6th, 190tl. 

WARSHIPS. 

14 ,019. July ith 190!i. - hll'llO\ E~IENTs IN ·rur. Co:o~~-oTRI ' C'TlON 
OF Still'!! u..- "VAn, Sir Edwnrd J. Reed, K.G.R., M.l'., Brond · 
way-chomltcn~, W cstminsler. . . 

This invention con•ist... of further •mprovomonU! m tbo sy11tem of 
constructing •hips o~ wor , ho~ed llfK•.n .t~o woll: known l_nw th~l 
cxpnnsive or explosJVo f~rc~s are JJm1mshod 1n map;mtudo.•n 
inver110 proportio~ of tho.r dH1tanco fr~m the contro. of oxponSJon 
or oxplo<;ioo. but 10 a muth greater rat1o tbnn the d11•tance. The 
object of the first pnrt of this invention is to oo nrronge tho iotoronl 
nrmour that ovJry part of it shall lie ot a d• ~t.-mee of ~overol feet 
from overv point of the outor bottom plnting nt which it is postsiblo 
for tho tOrpedo to striku it, io ordor to rctl uco tbo forl'o of n 
torpedo proportionally to the distance of tho inner fro o the outer 
bottom. Thi~ may be nOCGmplillbod in vo rious way•, one of whieb 
i, il\uxtrnt.od in tho drowing, 10 which A is the side or bolt ormuur, 
B tho thinnoroutcr bottom plating,(' the inner nrmour for torpedo 
dofoncc, and J) n strong clock np to which tho inner ormonr i ~ 
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cnrricJ. Any other c.wivnlonl arrongement may Le sub.~tituted , 
pro,ided that tbe inner a rmour is SC! far romovccl from the outer 
bottom plating os to provont either the direct effect of the explo­
sion1 or tbo fragmen ts of the torpedo, or oi the outer bottom 
plnt10g and frome angiOil, &c., which mny bo driven in by tho force 
of the expl0$ion, from breaking through tbo intemal armour. f or 
exomple, tbo upper portion of tho internal armour may be ~lope•! 
or curved in liou of being ver ticnl, a~ in thu clrnwing. Tho ObJect 
in nil case~ iq to provide, with a given tbickne'IS of internal armour, 
thot the spnco between that armour and tho outer lx>ltom plating 
•boil be 8Ufficiont to ollow the oxplullivo go.sos of lho torpedo 
cbnrge to ho so expanded tbnt thoy cannot pcnotrnte tho Mmour 
or themsolvos, nor forco tho fragment• or tho hull Lottom to pone· 
troto it. ( 'are is tnken to avoid ns mnch M possible nil such form~ 
nod combinations of parts us would ~ve n ll!aU to the forces uf 
oxplo<:ioo, or nllow them to ha,·e a •• ripping " oiTeot upon rh·ctcd 
work, employing for thia purpose turved comor platuq with Quit.­
nblo overlaps IUI far ns prncticablo, as shown at r' 1•', and intro­
ducing ~pocial s trengthonings wboro such corner plote• ennnot 
conveniently bo workod. - J .,,, tit/,, 1!1()6. 

SHIPS' PROPELLERS. 

11 ,6:\9. June 3rcJ, 190;). bii'IIOH:~IIt~TS IS ~1111,.· I'II III'V.I.l .t:lt~, 
Jamcs A. Fleming, 2 , Stnoley-strcot , (Ha'~tow. 

This invention rotates to imr,rovolllentb in ~hip'' propollef'l. 

11:.!. .lununry Utb, 1906. l MI'HO\'E\HlNT" 1:-1 C•:srnn-roAI. ASII 
T r ltBI :-IP. P!' \11'~ MiD THE LikE, ('u.tl 11. Ja•fJ••·, 20, 1\lw:/'"· 
.,,,.,., 1-'ip:•:Q-I'h•!J••it., r:n.,w•"l· /Jal• ru•d•r l nl••·""'''"'"' 
('mto'fNiio,,, 61/t Ja•llfflrt(, HlO.i. 

Tho propeller is divided into various ;,oric1 of blode1. and each 
~orio~ of blndos moy be fixed at n different ungl >, tbo object being 
to couse tho hlndes of each serio.~ to hove tbo most offectivu 
purcba.-e io tho wator. nod the greate.t propolling power. 'J'be 
employment of the hlado.'l in sorio.•, bc•iclo:i enabling the bladc'l of 
encb liCries to be placed 11 t tbo mo-1t convenient nnglo, enables as 
mnny blades to bo put into oncb 11erios as will givo the ho~t propel­
ling results in that oric'l. 'J'boro arc nino tiguro~. 1-'ig. 1 is n 
scctioMI elevation. t'ig. 2 is no olovntioo. On the propeller 
•haft A i~ mounted a portion of the hub or lx>~~ B, from which 
rodiate the arm<~ lt, tbo'!O nrlll!l l10ing proforahly formed with o 
twi~t or angle. The nrm~ 'Tioy bo pro,·ided with rOCO"•O•. Tbu 
hub B may bo reduced in d.nmotor at li! nnd formed with a 
threaded portion //1. On the portion /;! of the hub mny ho fixorl 
thu other I'Ortion of lho hub R• . with radintinJ( arm• b1 Lu corro­
~ponrl with tho nrm~ /, of the uther portion of the hub B. The 
runp /,1 In~>' ho nlso provided with reco.••e•. 'fho portion~ B R• 

In tho mnnufacturo of contrifujtnl or tu rlnoe pumps it i>~ very 
tlilflcult to !l(lcu ro in manufncturo uni form conclitioM on tho oppo­
•ile 11itlO.'I of oncJoqocl impcllol"', so M to bnlDnco tho impollcr~ witb­
I>Ut •pocinJ balancing rJoviC0!01 and it l~ foond in prnctic·e that, 
ultbongh the lntoroll're.-..~nreA ore 01]11111 or properly compon~ted 
for I'>' 1)1\lancinll' deVICe• when I he rumJ• i· now, the irrC'gular wonr 
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each of tho concentric rir gs J) 1'.: J.~ c: nro tho J?rupoller hludu~ 
H ,J K J. . Tbeso hlndc'l mny bo g•vcn tLo reqUired nngle. nn.rl 
ore profernbly nUacbcd to tho nn~tlecl portion of thoqo conco~tnc• 
ring~ Fig. 1 show~ th ) otta(;hOJ )nt of the hlnrle~ to the nngs. 
Tho ~rm' ~ tr of tbo hub B B• nr J pr~femhly held rigidly l~eth<>r 
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by moons or bolts 11uch as !,', ~•noli pieces of tubo boin~ insorlc1l 
between the nr1 os (, (,• so M to prevent their huckhng when 
tightenerl up. The s tays hl for tuking tho thrust may ho securocl 
to tho thrust block M I and to the rorlinting arm11 of tho propell.:r. 
The ~tecond sot of ~tnys ~ mny be •ocurerl t" the sleovo portion li~ 
of the huh W. - ./•nv 6th, 1906. 

MISCELLANEOUS. 

J:l,1:lti. .June 26th, 190ii. hll 'IU> \ l.l!R:O.T'i I ~ MW U>NNE('TI.I) 
WITH ltoAD-MAKIS• : AIW Hr.I'Ailll~•· MAt'~IINhS, .J ohn M. 
, 'andorson, 106, Oorwent-viow, Ronwoll, Nc\\·cn.~tto-on -Tyno, 
nnrl Thomn~ C'ommon, 2, HtltlcloNOn-road, .J o~mund, Newcn.qtJc­
on-1'yno. 

'rbi ~ invention is illustrntou by four figu res, o r which Pig. 1 is n 
dingrammntic olovalion. It consist.~ of a hopper A, wherein tho 
:<tones, l!llnrl, and othor road -making motorial are carried which 
are distributed on the road by moans of n working tnhlo B, con­
nected nnd geared oitbor to tho back axle(', or driven direct from 
tho crank shaft of the engine by bovel wboeiR, cbainM. cnms, or any 
other gearing which by its nrrnngoment ollows tho working t.o ffio 
B to be worked to nnrl fm, so M to ojoct nnd dis tribute the stono~, 
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~and, nod other roarl-mlking mnterial III'Cr tbo •urfnco of tho 
rood. Tho bottom I) of the hopper is built nt a r. anglo, Qo thnt 
the road-making motorinls ;.l iclo on t J tho "orking t \blc R and nrc 
ejected nutomotically ond ovonly. Tho hopnor A con ho rni•od 
and lowtlrotl by mcanM of •crow,. or rack 11 , -o 11.~ tu llivc tho 
l10ttom D mtJre nnglo, and is uporatcd by moon'! of n hone\ wheel I 
conneciP.d to the qcro"s or rack by bevel I(Onring. Tho thickne'~ 
of the lnyor of roan-making mntorinl i:- rPgulntod hy meaM of 11 

vertical ~tiding door ~;, placed nt the rear of tho boppor A, which i ~ 
rni•ed or lowcrorl by n •crew .J connected hy hovel gearing to a 
band "' heel K. which i• marked 1o0 tbot the rlrivcr o:an n.ocort.'lin 
tho thickllO'-~ CJf the layer of ru.'\d-•n:~kin~t mntcrinl "ithout getting 
from hi ~ 11oat. Tho width of tho layer of rond-mrtkirnt mnlorinl i• 
rogulnlod l1y mtlan'! of o l!ho.>t I·' wi th movnhlo slide~, which nro 
worked uut nnd io IJy mono ' of ri fo(ht·hancl nnrl loft hnnd ~C'row" 
anti swivel nuL'! enp:oging ~toll! opera ted Ly mcnn• of n hand wheel. 
Tho 11hoot r i'l placed nt the re:~r of th~ hopper \ , ,,, thnt ll11• 
workin~~; tnhlo B ejects nntl distributes the 'lloue•. o<~mcl , nnrl «I• hot• 
ro11d-mnking mntorial . .ft•n• 6th , 1!106, 
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