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A Seven-Day Journal 
A New A tlantic Cable. 

THE P r<h.;ident of tho \\'e~->tcm 'r<' logmph <.'om ­
pany, M~·· Newco~b <'Mit on , ha~ arrived in thi~:~ 
c·ountry 111 connecti on ,.,.·i th a Hchom o to lay a. now 
c·able a: rosR th~ Atlanti c. Tho firkt l<'ngtil o f tho 
c·ablo wil l ho hud hot.W<'<'n Penzanc·o anti Newfound ­
lnud , at a cost of about three million d ollars, and noxt 
year ano ther len~th will he laid between Nowfound ­
lancl and O\\ ":' ork. at a. cost o f h' o m iII ion do llal'l'!. 
The sclwme ~'Ill involvo the enla rgement of tho 
P~nzancc s tatton. 1\Ir·. ( 'al'it on is roportod t o have 
Hatd ~hat. tlwro aro fift c•on rablo:-; bolween Nor·t h 
AmorlCa and C:reat Br·it nin . but most of them nro 
obsolete, though not UK(•)cs!-1. Tho tra ffic botweon 
<:reat Britain nncl N orth Ameri<'a iK increasin~. ancl 
tho reclu<'cd cost of wor·kin~. whic·h has resulted fr·om 
the adoption of tho now t) vo of londod cable, as usod 
hotween Amc>ri ca and tho Azores, ha.q led the com puny 
to clecido to Jay tho now cable to Newfound I unci 
"ith a <'opacity of Rix million wont::. n yeat·. ' 

The F rench Tariff Bill. 
'J~111~ now Turiff Bill , '~hiC'11 waR to havo been pw~he<l 

t'ap~dly throu~h tho } rt•nch Cham her of D eputies 
?urrn~ tho pre:-~cnt :o~e>;sion , i:-~ s till in abeyance, nn<l it 
1:-1 probable that the mcastii'O is being pmpo:-~ely with­
~wld in view of tho d11mges that havo ta ken place 
1n ~he econo~nic situa tion during tho paRt few mont.h~:~. 
J t ts becommg more and more oviclont that Ft·ench 
makers will havo to d op<'ltd upon foreign market~-; for 
llw disp o1-1ul of n larg<' stu-plus rwoclu<'lion. ll is al~o~o 
c·l<'ar that if Fl'a ncc J•ni:o~C's s till fw·ther the bnrrie t·:-~ 
~gainst. f? r·eign g~od:-~, :-;he will find great difTic-ully 
rn obtammg tho aJd nccoHKO ry to ndj u~o~t. her fin a n cos. 
'fho negotiation:-~ for n t r'Ntty of cormnorco wi th Ger­
many have HO fa r fuil <'cl, be<'auHO th<'y woro carl'ied 
out on th<' :o~upposition tha t the n<'w Tariff Bill would 
c·om<' into Op<'mtion at un early date. The new c lassi­
fic·ntion of ~ood:-~ under a. highot· minimum tariff 
would r0ndc.w tho importation of cortain product:-~ 
ulmoRt prohibiti,·e, whiiC' the gomwal tariff, whic·h it 
is l-iOU~ltt to impose upon Ucrmany, rendel'l'l tho 
Hit uation ' '<•ry much "or!ie. In rais ing the barriers 
ugain~.;t foreign goods, F rance has m oroly oncoura~od 
other· <~otmtric:-~ to follow hot <'xample, not as a m oans 
of protection, hut. mainly for the PU1110Se of ne~otio.­
tion , and Ow final reRult will bo that commercial 
trcatie!-! ' 'i ll have no effect in facilitating trade ox­
c·hanges un iC'!<s they a im at a rec iprocal reduction of 
dul ieR all round. This r·esult could not bo ac hiovod 
if the Bill . "dth itR minimum tariff, pH~~->od thr·ough 
Pa l'!iam<'n t. Tlwro iH som o reaRon for hoping Lhat. 
in 'ic" of tlro c>conomic• problcmH which aro now 
J li'CHntin~ so many clifliculties, an attempt will bo 
made to render the Tat·iff 13ill less rigid in application 
an<l more adapta ble to tho requirements of for·oign 
tra clc>. 

Another· Birmingham Reservoir. 
THE Bit mingham \\'a ter C'ommitteo ha~ ju'lt 

d N·id ed to l:l<'c·opt tho lc•ndor of E . Nuttall , , 'onH and 
<.:o. for tho c·onstruction of a. now reservoir· at Bart.loy, 
whic·h " ill ~really incr<.'O!-!O the s torage capacity of 
tho rocal hyHtC'm. It is now somo time since it was 
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pond it 1u·o boca us(l t Ito) could not HO<·ut·o a n ad oqua to 
rN \I I'll lwforo tho dat<' when t hoi t• tmdortakings may 
be purc·hn ... e<l fi'C)nt them . Without tlw wholc­
hc>ur_t<'~l. c:o-op<'rat ion of tlw kltpply authorit ios. t he 
po:-;sr htlrttes of a gNl<'t·al introcluc·t ion o f oloc lt·ici ty 
rnto lho <.:ounc- ii 'H dwe llings ar·o ~o~mall , and tho pro­
P<>Hals that. havo boe>n put for·ward would , it is con­
:-~idered, meet with n V<'ry var·y in~ clo~rco of s uc<·<'s!-1. 

:-; toc· kH. lt iH uncl ot·stoorl, however, t hal thfl four 
Br·i t ish !-!hips of t he• · • Impt·ovNI H ood " c· la"!-1 wm·o tho 
lurgc•!! t ac·tuall.\ under· c·ons tt·uc· t ion wlll<'ll woro 
sc·t'nppNI in ac·c·ord unc<' with the Treaty. Thei r kClOI!-! 
hnd ht'<'n laid , I hough builclin S( o pera.tionH woro in u. 
oal'l Y s tago of 1 >r·ogt·ess. J n 0110 of !.Ito Ht.atomen LH 
tn~d~ lo ~ ho Confc>rcncc tho cl iKplacomcmt of tho!-!C' 
BttliRh s_hrps WU!-1 referred to as bein~ about 47,0()() 
tonli, whteh would have m ade them heavier by 5 00 
tons than tho If oocl. A State Shipping Failure. 

A_ccottJHNC: to 11ows fr<> m Melbolu'ne, tho Aus­
tn\lran ( 'ommonweo.lth Line i'l to be offorPd for Aalo. 
Tho mnnagoment and contro l of tho affair·s of the 
l~n ~lor~nkin~ wcro la~t. year vcRtcd in an inde pendent 
• htppmg Board. Th<' T3oard now Matcl; that whi le 
the_ shipH r·om ain on l ho AuH(ntlian regil'! tor nnd arc 
subj~CI to Austra l inn industri a l awat'ds, t.ho lino cnnnot 
C?ntmue to he I' Ull "i t hout sor·ious l os~o~. The l osse:-~ 
Rm<'o 192 1, togothet· with th<' :-~um written off tho 
capita l, amount, it. iH stated, to no les>~ than 
£1 1,0!)1 ,03 1. During the yoar 1921 22 tho JosH was 
£1 , 171,569, whi le t.lt<' fo llowing yoar· it wa.~.J £ 1 (;26 150 
and in .) uno, 1923, tho valuo o f tho fleet o~vno;l t>y 
the lino wa~ writtM d own fr·om £12,7(56,588 to 
£4,7 1 ,:300. a r·ecluclion of £ ,04 ,0 . It iH undet·· 
stood that the Au:o~ tralian Hovernmcnt will imme­
dia tely inv ite tondors for the purchase of tho line. 
Condit.ions to be ohsor·ved by t.ho pur·chasor· inc lude 
t.ho maintenance o f a regular Hor·vice betwC'on Am;. 
tralia, (:rcat Br·itain and Bur·opo, no increaKo of fares 
or fre i~ht >~ charged, and no arTan~ement to be made 
with a ny shipping <'Ombi ne. Tho fleet consi:-~ ts of over· 
thir·ty ships. which vary in s izo from 3300 to over 
13, 00 gross tonH. Among tho l(u·ger Hh i p:o~ a r·o five 
of ~he " l~sporanco Bay" and " Mo reton B ay" ty po, 
wlu c·h wore built <"<>mpatativcly recently by William 
Bent·dmoro nnd ('o., Limited , and hy Vickers Limited. 
Should a Hntisfactory offer no 1'(\COived , it is p robable 
that tho Aus tr·al ian. <: ovemmon t. would recommend 
P arlinmont to accept it. 

The Late Sir Robert Turnbull. 
Tuo lr<: H he was not profoRsionally an engineer, 

Sir R obort T umbull , M.V.O. , who died on :-;tmday 
last., d oRor·vos mention in LheAo pages bocaw;o fow m en 
havo clono more t o make railway lravol safo , expedi­
tio us and comfortable. For neat·ly twenty yearR he 
wac; tho supet·intenclent of the l ine of the London and 
North -\\'oKtern Railway and reHpons ible, thorofore, 
for tho o peration of t.hat vast sys tom . It wn'l hi'l 
businoRH to initiate a ll schemes fo r wi<lenings, onlnr~o­
m ents and a I torat ions ; to app1·ovo al l the plans for 
such wor-k'! and for tho Hignallin~, b lock working. &c., 
which they involved . The working of all passenger 
train.'i, of all gooch; train~->. oubo~ide the goods ya 1·cls 
and of all on~inos wn!-1 in hi~:~ charge, and a ll t.ho pa.'~· 
sen~er :-~ taf£ was 111tdor· hiK ~upervision . Tho rO!-!J)OnRi· 
bili LieK of :o~ u<'h a po:-~ ition woro vor·y great nnd par­
t icularly on HO big a HyHtom as tho London and N orth ­
\\'estern . , ' ir R obot·t was ono o f the thr·ee mombors 
o f tho H.ailway Employment ~afety Appliances C:om ­
mittoo, having boon appointed t.hore to as tho com­
panieH' r·opresentat ivo when that body waq consti ­
tuted in Apri l, 190G. llo was knighted when tho King 
and QuC'on visited C'rewo in 1913 , and wa~ the first 
eailway s uperintendent lo be so hono ut·cd . Sit' Frank 
Reo, the then gener·al manager, died in Apri l, J 914, 
and M r.- aftenvarciH Sir· - Guy Cal t.horp was a p pointed 
his RucccsHor. Unti l ho could a.n·ive in this country 

• 
from tho Argentino Sit· R obort acted as goneeal 

Empire E xhibition Finances. 
I N an offic ial s tatement regarding tho financial 

po:-; ition of tho British Empire Exhibition on the 
c·loHing date, N ovember ls t. , the Exhibition authori ­
ties have revea led the fac t that on last. yoo.r·'K working 
thor·o wa.<; a d efici t of £ 1,800,000. Tho c•api tal outlay 
on the Hite. tho con'ltruction of tho buildings and so 
forth , involvNI an expenditure of £2,950.000, while 
upl<cop , salari<>s, publici ty and other item'> fall ing 
und er tho mnintonanc-o account, totalled £950,000. 
On the t'oven11o Hid e tho rocoipts fr·om aclmissionR, 
t•ent Of Spaco a ncl tho letting Of COnCel'IHiOnS, brought 
in £2,100,000. T o tho de fic it th us rcvoalec l mus t be 
added a liability of £150.000 for entertainment tax 
duty on admiKRion~ to the l~xhibit.ion. Tho gtlll.rantee 
fund i ~o~ not s ufTlcient to moot the deficit , fot it amounts 
on ly to £1,207,1HH . In it thot·o ~ includerl a sum of 
£I 00,000, which was g uaranto3d by the Brit ish Govern­
ment. A resolution that subjc>ct to sufficient support 
being Re<'urccl for the Exhibition this yeat' and to the 
othot· ~uat·antorH continuin~ their guarantees, the 
Govemment Rhould incron>~o its guarantee to a total 
fig ure of £ I , I 00,000 wa'l agt·ood to by tho H ouso 
on Wocln('sday las t. It is intended to open the 
Exhibition in the first wcClk of )lay fmcl to keep 
it open unti l t ho ond of Octohot·. 

The Maiden Voyage of the Aorangi. 
h is repot·tocl by memhcrl'l of the pady which 

accompan ied tho F airfield -built quaclmple- crew 
motOI' I iner Aorangi on hot· maiden voyage a.q far aQ 
l'>an Fr·ancisco, who have now returned, that the vessel 
mnd o a remarkably succoR~ful voyage. On hot· 
o ut.watcl trip tho Aorangi on ly used 55 toM of oil per 
day for all purpoRef! , in<' l ucl ing the main propelling 
rnac·hinery, auxiliary machinOI'y, kitchen galleys and 
heal in~ boilorR. Throu~hout 1 ho run. tho F'airfield­
Hulzor onginoH worked without tho slightc~t interrup· 
tion, and with a. :-~moo t.hnoHH and fr·eodom fr·om vibra­
tion , which, it is Htatecl, wa.'! without parallol in tho 
ex pc.wience of thot~o on board . At a ll the ports of call 
the orang i wa" t'ecoived with t.ho gr·eatcl'll (lnlhus iasm, 
tho r·eception a t Los Ange les and San FranciHco being 
particulady no table. Tho vot:~HC l anivod at Han 
F ranc isco well tLh(lnd of her· twhed u led timo, ttn<l Rho 
will bo shortly dtw a t Auckland . her terminus for tho 
voyu~e. The Aor-an~i. it will be remembered , wa.'l 
full y clcscribod ancl illw>trated in the fir;;t four i ssue~ 
of THE ENClNEElt for this yoar. The Union :-;team ­
ship C'ompany of Now Zealand has at. prosent s ix 
othor Khips in cour·se of construction on t.he Nort.h ­
East Coast. They include a twin-Rcrew tanker·. 
which will also bo propelled by :->ulzer type onginos, 
and fivo steam!-!hip>~ for the cargo and paqsengor 
sor·vicos of tho company. 

The Late Sir Edward Thorpe . 
decided that tlw presc>nt Fr·ankley reHer·voir, at tho 
Birmingham end of tho Elan Aqueduct., was inad e­
quate. but it only remains for tho nccO!'lsary toga.! 
fonnaliticR to bo complotecl for tho wod< to bo put in 
hand . The Frunkloy r<'~OJ·voir ha.'l a cavacity of 
200 million gaJion.'l, and i'l u'led to auwnent the supply 
"hen th<' d emand iK beyond tho c-apacity of tho 
nqueduct , the deficiency be ing mad<' up a~ain in 
times of leHsor· d omand. The now tcservoir· will 
have a capnc·ity of GOO million gallons, and will be 
formed by conHtructing n dam about OOft. high act'O'IH 
a valley do\\ n ,., hich nms a Rm a ll s tream. The lake 
thus form(1( ) \\ill b abo ut two- thirds of a. milo lon,a 
I>} one-thircl of a milt> "ide a t th<' widest part . 

mana~<'!', and was holdin~ that ofTice when war broke 
out. Thus he bocamo a member of the Railway 
Executive Committee, and so valuable woro his ser ­
viceR on that bod y that he was co-opted a rnombot' on 
his re tirement from tho position of general mnnagor in 
Septe mber. 1914. I n tho followin~ December ho was 
maclo a director of tho London ancl North -Woslern , 
a.ncl when Mr .. ]. F . S. <:ooday diNl in February, J 915, 
and a varllnc·y occl!l'rocl on thC' boar·cl of tho London, 
Brighton and • 'outh ('oa:-;t R a ilway, it was f'1lt. that 
• 'ir· R obCII't 'H election a~ n director would be of immPnse 
advantnl!<', and it wa" tlwrefor'c> effected. 

THE death of ~ir· Edwcl.rd 1'horpe, F .R. . ' . , on Monday 
removeR one who was not only an eminont chemis t , 
but a sc ien tist of wide attainments. In the oadior 
Rtagos of his scient.ific caroot·, he took a eon'liclorablo 
intet·est. in a.<;tronomy, and wa~.J engall;ecl in fout· solar 
C<'lipHo expeditions, of one of which, in 1803, he waq 
tho loader. H o aiHo pa id groat attention for o. t ime 
to magnetic sur·vey work. [n conjunct ion with :Sit· 
A . R ucker, he mado two m agnetic Rur·voyli of tho 
B•·it.ish l AloR, tho results of tho second of which, when 
publi~he<l in tho " Philosophical Tt·anRnclioM" of 
the R oyal Socie ty. occupied nine complete volume'l. 
H e engaged, in addition , in m1~ootic survey wot·k in 
variouq other parl'l of the world. Tho{o a,.tivitieo~ 
wor·o s upplementary to hiA work aq a chomist. H i-1 
scientific car·eer was begun at Owens ('ollego, M'\.n· 
chc~tcr·, near which c ity he was born. Hubsequently, 
ho s tudied chemi<; try in Germany, and on his rctum 
acted ns a d omonstralot· undet· • 'ir H omy R o. coo at 
Owens College. I n 1870 he wao~ appointed P rofe sor· 
of Chom is try at t.ho Anderson. ian l n 'lti tu !.ion, Glas­
gow, and in 1874 ho moved t.o the Chair of Chemistry 
at the newly eRtablished York.'lhire Colle~o at Leeds. 
In 1 5 the R oyal College of ,'cience drow him to 
London in a s imi lar capacity, and in 1 94 he was 
made P rincipal of the Governmont Laboratories. 
For Kixteen year!! ho continued in that po::.t, and then 
returned to South K ensington n~ Professor of (~eneral 
Cherni!itry at tho I mperial College of • cionce and 
Techn ology. H o wa<~ Presiclont of tho Society of 
Chemical Indus try in 1895, of the Chomicn.l • 'ocioty 
in 1809- 1901, and of the B rit. ish As ociation in 192 1. 
His investigation!! covered a. vory wide fiold, r anging 
from tho chemical nature of liquids to the delormina ­
tion of the atomic wei~ht of radium. Of tho many 
bookH for which ho "' as rcspon!-!iblo, he will a lways 
be chiefly remembered fot hi~; '' Dictionary of Appli od 
Chemi~:~ try, " a monumental ancl invaluable work which 

E lectricity in the H ome. 
l N a report preRentccl at a recent m eeting of tho 

London County ('ounc· tl. tho Genera l P urposes Com­
mil tee djscuHl-ied the pos!-!ibility of tho g<'nNaii'Op lac·o· 
m ont. of gaH by elec tri<·ity for lig ht.ing, heating unci 
<:ooking, tho conclusion oxpec~sccl being that, mainly 
on the ~round!-! of cost, th chango at pre. ent i~ im­
Jlii\Ct icabl<'. Success in tit" e xtend eel uso of <'I"<·· 
tdeity for hcnling and cooking is considered lo bP 
dependent in a large m oaRure upon tho attitude of 
tho local electricity author·itios, and unloRs thoy a.r·o 
anxious to d ovc•lop thei t· domestic l oad~. a ~enoral 
c·hange-ovc>r from ~a~ to <.'l<'c tricity is not likely to 
bo brought about. Ano ther factor, the report ~o~ tatecl , 
h; the neco .-.ity for educating tho public in tho lll'lO of 
l'lcctric appliancet:~ . I n t he past, the ga.q companio~ 
Ju:wo educated tho public in the !l·'~O of ga'l appliances, 
and it i~:~ argued that tho oloctdcity authorities mu t 
Iender similar Hervi.ce in the ut:~o of electrical apparatu~. 
Thu Houl'ltn~ CommHteo iK also of opinion that until 
furtl wr dovolopmentH ta.k<; p lace in lho conditions 
governjog elect r ici ty Httpply in Oreatot· London, tho 
,.,upply compani<'R will bo loath t o incur capital ex-

Seventy C apital Ships Scrapped. 
\\'JT H the s inking of the .Japano~o~o battleship To~:~a, 

which took place rocontly, the la!-!t of the vesRels con ­
d emned undor the Wa hin~ton T reaty has disappcarocl, 
( !reat Britain ami tho Cnitcd. ' tates having pr viou:-~ly 
diHpOHOd of all the ir r·edundant craft. , 'eventy capital 
ship:-~ in all wero lis tod for set·apping, ot 78 if oight 
.Japano:-~o voRsols projected but not. laid d own nr·e 
included in the total. Of thoHe Hhips, 30 wot·c 
American, 24 Britiqh, and the remainder .Japnne e. 
This country di!ichatged itH obli~ation when tho 
:Vlonarch wa:-~ s unk by ~unfit'O o f£ the , ci llies n few 
weeks ap:o . The las t American Hhip, Washington, 
wa · al ·o oxpenclecl t\'1 a target cluJ·in~ D ecember, while 
the ToKa completeR tho JapaneAo li~t of vic·tim'l. 
Thio.; lattct vessel, it may be m ontionccl, \\M tho 
lar~est nncl most poworful of tho Khips alr·eady nfloat 
which t.ho Treaty required to bo sarl'i£icccl. L aunchod 
late in U.J2 1, the T osa was d es ignocl as a battleship of 
40,000 ton'!, with a s peed of 23 knot~. and would have 
mounted tho formidable armament of ten 16in. guns. 
A s is ter :-;hip, the K aga. ha!-! been t·otained for conver ­
Hion into o.n aiteraft. enrl'ior, a.'! a Hubstitut.o for tho 
format· bat.t.le-cruiser Amagi, which was inopa t·ably 
,,lamaged in the great ear·thquako a~ she lay on the was Onst publiHhod in 1800. . 
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British Steam Railway Loco-
motive from 1825 to 1924. 

By E. L. AHRONS, M.I. Mech. E. 

No. IX. • 

two engines with four wheols coupled, and the g oods hour. The explanation can be s upplied from \\'hil'-­
trains, when heavy, were worked by two passengN' haw's own notes. On the 1\iadeley Bank there were 
engines. It was also the usual practice on the di tance po. t s every 100 yards, and he attempted 
L o'ndon and Birmingham Railway to employ two or to record the times passing each po t. Experience o{ 
more of Bury's four-wheeled 0-4-0 eng ines • on the 

1 
reliable t r ain timing shows how difficu lt it i ~:~ even to 

goods trains. . . obtain accurat~ !-mil~-pos~ readings, a~d ?n en or of 
The comparattve costs of operatiOn of tl11'ee of the 1 half a second m Whtshaw s 100-yard tammgs would 

best known standard gauge passenger locom otives of reduce h!s 68.2 t o 58! miles per hour_. ::\~oreo,:er, the 
the 1844-5 period - ee Table III.- are taken from 68. 18 mtles pet· hour of the four trams 11:1 eqUivalent 
)lr. B. Cubitt's evidence, and relate to engines run- to the 100-yard interval in three seconds exactly, 
rung on the Brighton and D over Railways. The a uspiciously round number. On no other railway 
engine were new at the fir ·t dates g iven . d oes Whishaw record any speed exceeding 50 miles per 

J.O<;O~IO'l'l \ ' £ PERFORM.\NCE TO END OF 1845. 

lT is convenient here to give a few particulars of 
the work d one by early locomotive down to the 
end of 1 45, when the Gauge Commission was sitting. 
L ocomotive performance formed a large portion 
of the ev idence laid before the Commissioners, and 
ultimately led to the celebrated trials between the 
broad and the narrow-gauge engines. 

The Stockton and D arlington was a s low-speed 
coal -carrying railway. Pambour stated that the 
fuel consumed by the mineral engines was about 
54 lb. per mile, or . 86 lb. per t on gro s per mile . 1 
He a lso gave a table showing that during five m onth , 
at tho end of 1833, 23 mineral engines of all types 
performed work equivalent to 5,802,562 gross t on­
mile· on a level at a co t of . 058 penny per ton -mile 
for· re pai rs. 

One of the , ' tepheru;on ty pe long boiler 0-6-0 hour, and even this wa exceptional. The probability 
en~ine with imido cylinders 15in. b y 24in. and is that 55 to 58 miles per how· wa the maximum, 
4ft. 9in. wheels, built b y Kitson and Co ., wa very rat·ely attained even down the Madeley Bank. 
speciall y tes ted dming four d ouble trips on the The writer has dealt with th is point in the intere ts of 

'l'AUt.E II. 

--
Pa.;,cngcr. G 0(\d"<. 

Railway. A vera go Coke per ..\verago Coko per 
ton-mile, 

Tn>e of onginl'. 
" eight or ton-mile,· weight of 

t rains. pounda;. trai ns. pound!!. 

Of the passenger engine Whishaw, in 1839, timed 
two, the " unbeam." 2- 2- 0 t y pe, by Hawthorn , 
tllld H ackworth's short stroke 2-2-2 engine" Al'l'ow," 
tiro latter having the lever between p iston and con­
uecting-t·ods-see pa~o 96). A maximum speed of 
.t2. miles per hour was attained by the " Arrow " 
on the down journey from hildon to tockton, 
tho average speed being 25. 3 miles per hour. Tho 
weight of train was only about ! tons. The" nn ­
bcam," with 20! tons from Stockton to Darlington, 
a ttainod a maximum of 30 mi les p er hour, and an. 
n.verago of 16! mile per hour with a strong ide 
wind b lowing. 

The early 2- 2-2 passenger engines of the Hull and 
Hclby Railway consumed 33. 6 lb. of coke per mile, ot· 
. 84 lb . per t on-mile, but Gray's engines tar and 
\ 'esta, with the " horseleg " expansion gear, wero 
sa id t o have bumt 14 . 9 lb. per mile, or . 37 lb. per 
t on -mile. 

The m ost detailed information comes from the 
•·ecords of tho Liverpool and Manchester Railway . 
Pambom 's d a ta of 1834 a re analysed at some lenath 
i•1 C'olbum·s · ' L0comotive Engineering," pages 34-
37, hut only fou1· examples need b~ g iven here as a 
ho:o~i s for comparison with later engines :-

(J reat \\' e!!torn (brood gaugo) .. 

ll lonehostor and Liverpool 

C mnd J unet ion 

London ond Birm in~ham • • 

• • 

. . 

• • 

67• 

. . :10 

. . 4 :) . 5 

.J:? • I 

l\Iidland Railway bet\\ een D erby and Rugby in J 84.3. 
\\'ith a load of 315t ton · behind the tender the coke 
conswnption was 46 . lb. per mile, or . 16 lb. per 
ton-mile. On another occasion with 348! tons from 
Rugb y t o Leicester- 20 miles-on which thero i ' 
one ri ing g radient of 1 in 330, the avet·age speed wa 
22 miles per hour. Ft·om L eicest er t o D erby-
29 miles-with 290 tons t he average speed wns 25~ 
miles per how·, the gradients being ea y . Tho coke 
consum ption over tho wholo j ow ·ney was 4R lb. per 
mile, or . 153 lb. per t on-mile. 

Much evid ence wa ·given before the Gaugo Commis­
sion in r·e~ard to eva porative p owet· of boilers, pr·in­
cipally the long bo iler·:s of , 'te phenson·s eng ine and 
the ordinary type o f Gooch 's Great W est ern eng ine . 
Tho fig ure , which differed considerably, were of 
little or no value, being m ostly obtained b y tho cru<.le 

TADU : I. 

Din motor 
of 

1 

Weight 
Eng111l'. Typo. driving Cylinders. of 

whec l t~. engine. 

Tom;. 
\ ' Ct!lll • • • • ·>- ·>-2 - - MI. I I i in. ><. 16i n. 8. i I 

Lee d .. • • ... • • .. ll in . x 16in . 7 .0i 

Fury • • • • . . .. .. .. 8.2 

. \. t ins • • • • 0- ~ .. 1 \1' (j' - Ill . ;.; 1 m . II. I 

The coke consumption aro net, when running only . 
I t was es timated that much ~team was los t at 

the safoty valvf)S. Colbw·n cnlculated that the be t 
L. and M. engines in 1834 consumed at least l 0 lb. 
o f bes t coke per indicated horse-power hour, and that 
probably 11 lb. to 12 lb. was near~r the actual con­
s umption . But it must n ot be forgotten that there 
was then no lap on the valves, and the s teAm was 
admitted througho ut the trokc. Cost of repairs per 
train mi lo r o ·e steadily from 9 . 3d. in 1832 to 13. l d. 
in 1834. 

\\'eight .\ 'oro go Water 
or Avera~e t~pcod Coko C\'aporatcd 

tondcr pressure. t~ roughout por mile. per 
and train. JOUrney. 1 lb. coke. 

Ton~. lb. l!q. in. m.p.h. lb. I h. 
33. 15 5 1 •) i ., 3 26.0 .j . 34 . Po-<<~ - . -
88. :H 54 I . tl :) :10 . ... 6. 6 .. 
48 . 8 57 18.63 ., 7 'I - .. 7 . :l .. 

195. 5 "3 -,) • I !) • 7 z ii4 . I 5 . I 8 Good11 

method of m eastu·ing the depth of the water in the 
tender with a t ick. The initia l tf'mperat mes appear 
to have been cal'efully a voided , and Gooch com ­
plained with rea on that the narrow ga uge pat·ty, 
repro entecl b y 1\lr. G. P . Bickler, heated the water 
fro?l outside sotu·ces before !:ltar t_ing . " Priming ," to 
whtch many standard gauge eng mes of that day were 
somewhat prone, m ust have bulked largely in some of 
the ro ults, and may account for· Bidder ' fig m es of 
7. 8 lb. of water on the b r·oad gauge, a -. <>ompar·ed 
with 9 . 6 lb. on the nan·ow gauge p er pound o f coke 
burnt. The ··standard " uppear::; to have been 

" -• t).) 265 

. 56 100 

.:3:1 152 

. 87 162 

->7 . -
. 2 I 

.33 

. 4 3 

-
Pa•"engor, 2- 2 2, 7ft. 
Goods, 2- 4-0 and 0- t!- tJ 
Pn:~t>enger, 2- 2- 2, 5ft . 
Goods, 0-4-2, 5£t. 
Passenger o.nd goods, \\llrkt" l 

by 2-2-~, Sft. 6in. and 5ft. 
1 Passenger, 2- 2- 0 Bury 

Ooo<L'l, 0-4-0 Burv 
• 

a cc w·acy, s ince even C..:olbur·n 2 accep ted " ' hisha\\ ·, 
6 . 2 mile per hour withou t due consideration. 

Whishaw's other records. taken at half-mile and 
m ile po t , are more reliable. H e records a maximum 
o f 50 mile pet· hotu· on t he Liverpool and Manchester 
Railway wit h a 2-2-2 engine, on a run of 14~ miles with 
one s top. The running a verage, excluding tho stop. 
wa 30! miles per hour, with a load of 22! tons . Th(;lr·e 
is al o one record o f 50 miles per hour on the London 
a nd ~outh-,Ve tern with 46 tons d own 1 in 3 8 ncar 
Woking . 

The m o t interest in~ records aro those of the 
London and B irmin!!ham Railway, ·m co they :>how 
performance ' of Bury's four-wheeled lo<:omotiw .... 
The four -coupled goods engine· gave highet· :-;peed>~ on 
the pa. senger trains than the "single" engine:-, 
t ho ug h this i · not appa rent from Whishaw's figtu·e~. 
since he gave no partic ulars of the engines beyond 
r·ecording their numbers . From a Jar·ge nurobet· of 
timings the fo llowing have been select ed :-

I 

Distam·e I 
Engi ne. travl'lledl Loadl ) lax. .\ voragl' 

miles. tons. speed. speed. 
' ,-

37.5 I Pa..:renger. 
6ft. 6in., 12in. I 

. 
15f :Ji! 23. Ill, 

Ditto I I 2t 27t 42 . 23.7 
Ditto 60 62 46 . I 26. 4 1\H) . 

Goods. 
ongmo~ 

5ft., 13in. X I Sin . :II; 27 40 .5 •>7 - . 
Ditto 4 ~ 37~ .30.0 26.8 

The average speed is tha t of the t rain when in motion. 
and owing t o s to p is lower tha n would have been the 
ca ·e with through runs. 

On the G.\ V .R. broad gauge the timings we1·e mado 
between Paddingt on and l\Ia idenhead only. The 
be ·t result was g iven by S tephenson 's .. N ortu Star,'' 
which , with 30 t ons, a veraged 31 .8 miles per holll'. 
the maximum speed being 46. 8 miles per houl'. 
1\Iaximum speeds of 50 miles per h o ur were attained 
by the 8ft. eng ines ·• Vulcan ., a nd .. Bacchus," but 
wit h load of 14 to 17.} ton o nly. 

From 1839 until the end of 1 45 very little i ' kilO\\ II 

on thi subj ect. The run f1·om Y ork to Darlingtou Ed. \\'oods1 s tated that during 1838- 9 t he a verage 
coko consumption attained its maximum of about 
49 lb. per mile including lighting up and tanding-
fa t· passenger trains averaging seven coaches, and TA DL .I:: 11 L 

54 lb. with goods trains averaging 16 wagon ::;. Dul'ing 
I 39 J ohn Gray·s expansion gear was fitted to the 
·• C..:yclops," a passenger engine, with the re ult that its 
g t-o.-s coru;wnptioo dr·opped from 40.llb. to 32.4lb. 
per mile, though in another part of the same paper 

Drivi1tg 
1 whoel11. 

J leut 111g surface Hoptllr~. 
pen co 

per 100 
m i lc~. 

llh\kor. T y po of engine. Cylinders. 
---.---- Continued 
Tubo~< }'iro-box working. 
a;q. f t. ~q. f t. 

(.;oko por i 
mile. 

Cos~ ol . repau·,... 

28.5lb. is g iven. B y altE'ring the valves and giv ing ., ·' ·' 
J • 1 harp Brothers _ ~-~ 

t 1em lm. ap, and also by seeing that the firing was in:,1de cylindor
11 

51t . lliu. 15io. x 18in. 
I 

n u I 
much m ore carefull y d one, the consumptions in outside frame 
1840- 1 for passenger engines averaged 22 lb. to Bury . . 2-2-0 
26 lb. per mile wit h seven coaches. inside cylinder., 

inside bar framo, 
B etween 1840 and 1845 practically the whole of the Stephenson 

Li verpool and Manchester locomotives were com-
p letely renewed , and the tandard passenger engines , 
with 5ft . wheels a nd 12in. by 18in. cylinders burnt 
14& lb. t o 18 lb. of coke per· milo with seven coach-

•) ~ ') ..,-_ - ... 
long boiler 

1 outside cylindora; 

Jh. 6in. 14in. x I in. 59;; 

5ft. 6in. l5in. X 2:?in. 93 

,.;ay, 50-ton- load ·. Tho new 0-4-2 goods engines " from and at a n y tom pora tur·c ob ta inab le Hl the 
with 5ft. wheel · and 13in. b y 20in. cylinders, con- t art. " 
. tuned 21lb. to 24f lb. per mile with average loads of , 'peeds.-Omit.ting Pambour'. Lh·erpool a nd ~Ian-
J 10 t ons behind the tender·. h c ester experiment , the ea rlie ·t peed record we re 

Tho t on -miJe consumptions of coke- Table JI.- ar·e those made b y Whis haw in 1 39, the ana lysis of 
taken from the Gauge R eport and refer t o the l which conta ins some item of intere t. The h ighe t 
m or. t hs' period ending D ecember, 1 44. The entrie. speed m entioned are 6 . 2 m ile per hour down tho 
rrt the Ia. t C'Olumu a re the w rittw's. M d 1 B . . . , a c ~y a?k of 1 in 177 into Cre" c on t he Ct·and 

On the Grnn:l Junction Rnilwa.' ' thete " ete onl~ I Jtmct JOn Ratlway. Ana lysis of t he e pa r ticula r speed 

• No. VIII nppeor"d Fobr•1arv ::Dtll- show::; that they cannot be accep ted. T here were 
1 " Obl!crvut ions on the Con!'!umpt ion of .1!\wl ond the .I:;vopo- four differen t tra ins witl~ which 6 · l miles pet·' hour· 

r·tHion of Water in Locomotive ond oth()J· Stetllo Engines," were recot·d ed , bu t no trnlll on the saJne section. howed 
l 'uW~hl'd in 'l'rrdf(old''! " ~l<'nm En~inl'." a max imum . peed between t hi.., and 56 ~ mi le. per· 

I 
t!O 

:i9 

Feb. , ISH 40, 13S 
to 

A pl., 1845 
Aug. , 1 H 

to 
.\pl., 1845 
Oct., 1844, 

to 
Apt. , 184;; 

14,1}26 

I , 14 i 

31. 54 

35 .0i 

·>9 --- ·"'" 

£ 
137 

109 

s. d. 
8 

i Ill 

lli 14 l 

., I -· 
l i9.5 

88 . 01i 

I 

in 184.3 at a n averago $peed of 51 mile::. per lrolll' bv 
Hawthorn's t>ft. Gin. s ing lo eng ine has ah·ead) bc~u 
mentioned. The fa ·te t ·peeds on the tnnrlanl gau{Lo 
are : tated to h ave been attained on the North :\l idland 
and the E astern Counties railways (B ishop':. • ' tort · 
ford line), but n o exact part iculars are obtainable. 
B oth r a ilway em p loyed expre ~ engines with 6ft. 
driving wheeL. 

B ut there i no d ou bt. that the Ureal \\'C'sll'nr 
carried off t he spcod honour~. During the tl'ials tht· 
" hi on ," wit h 7ft . \\ heel~:~ a nd 15fi-n. by l in. cylindm-s. 
ran from L ondon t o Didcot a t an average . peed o! 

: ·• Locomotive Engineering." poge 5:; . 
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4 7. G Hlilo::~ pel' hour, with 8lb tuns, uud aL 52. 4. mil<.'l-1 
pOl ' l.10m "it h. 6 1 I o~s. On tho rot um journeys, 1 ho 
~rarl10nt>~ h o1ng ::s ltg hLiy downhill, tho nmntng 
1Werago~ ''two 50 mile~ p o1· hotu· with 8 1 & torus, and 
54 . 6 mtleJ:S p or hour wtth 71 tons. Maximum ~:~poedi'i 
of 60 Lo 62 milos p Ol' h ou1· woro l1tLainod. 

Tho standard ~tlllgo tl'io.lH b otwoon York ond 
Dtlrlington woro carriNl out with on of t:-;tophonson 'l:! 
ton~ boilct· engines wiLh roar driv ing whools 6ft,. Gin. 
diamotot· nnd outl:! iuo cylindorH 15in. by 24in. Tho 
t\\'l' rt\go speeds woro about 47 miloH p or hom with 
:>0 t·ous und 4:3,1 milo~; p or h om with 80 tons. Tho 
h ighost HpoodH wore 58 unci GOi miles pot holll' rC'sp oc. 
tively. Tho sam o onl!ino, about. throe woei<H Jnt.o1· 
1\llttinod 60 mill:'s por hour wilh a 40-ton t•·o.in on th~ 
snmo Jim'. 

'l'hl' hi~lw~t, b ooked t ime-to blo sp eod ':l in 1845 Wl•l'll: 
G. W.H., Swindon to Buth . . . . 

.. Pl\ddington to Didc:ot .. 

.. 'fl\unton to U•·iHtol. . . . 
J.;.c.H. , London to llr·o,ho\rrnc . . 
r •. und B .R ., W olv(lrlOI\ to Covon· 

2!l~ miloHo~ 48 .2 m.p.h. 
53 .. "7 . 5 .. 
4•l .t .. <1 7 . 1 .. 
l l) .. <J:l . 8 

I ' 

try ( int'ludin~ ono 1110p).. .. I I & .. 13. 7 •• 

THE ENGINEER 
--

N os. 1 uncl a; (2) Lho hydraulic HOrvicos fOI' Prin<:(I'S c ubic foot , uncl wlwn full with n o VOHSOI in il holds 
D ock and for Ul'av ing D ocks No!:!. 1, 2 and 3 ; and 1 ' I · 
(3) tho pneum atic a nd olectrio sorvicos for Prince's HOmo ,u, mt lion gallom; of wator. T ho original de-

D ock a~d Lhe Lhroe C raving Dock s. F or permission ~:~tto;;~~at~~~~~psc~:~t~~~~it·~~t, ~~u~·w;~.':l~~J~~!\i11i1~\~(.' 
to ~nbhsh theso. a r t icles wo aro inde~tod . to the prel:!.'{Uro eng ines exhau~i l ing to atmosphoro. ' l'hllt'O 
c~tu·tfHr of Lhe Tiust~o.s of tho Cly~lc Ntwt~at.1on, ~vho 

1 
wa~ no sopnt>at o pla nt for d owMoring D ock No. 2. 

a ~1 </t. lt~ o~o~y factl1ty for makmg o~r tnl:!poet 1ons whtch was partly d one by tho No. 1 <lode pumps nnd 
~~~1~::; ~~ o tu.mmg the noces.qary })O.I't lculars , clraw. part ly by thoso of No. :j Dock. Tho ptunps u~od to 

g • · I take from 2~ Lo 3 hOlll'l:l to ompty D oC'k No 1 ] n 
At. tho .outsoL, '~o may explain that. the wholo of the pwnp houso fot· D ock No. 1 1 horo W tHI alHo ~ s t.cum ­

t:llO n~achmory W~ilch _wo aro about to d escribe waq drivon t ht·oo.throw draining pump to k oop tho doc· I< 
t~tqTitod .to spoc•f1cat10ns and plans prepared by, f.-eo of wate •· when it was ~mpty. Tho drai n ing of 
~nt I wusBu~sltallod under the s upervis ion of, MasSI'S. D ock No. 3 was offoC'ted by o.. Hml\11 Rl <.'Ulll·tll'i vclll 

u tor . rtc gns und Co. , ~£ 37, P t\l'liamont-Rtroot, centrifugal pun'l p. 
~~j~~mms~1·• who, wOt·kotl m colhtboration with Sir When the decis ion was anivod at. 1 hat tho timo httd 

1 tam owan -'Ihoms~:m , K .B.E., tho convenor oomowhenamoreefficiontund up -t.o-datoplant. should 
of tho. \Vol'l{sh ops Commtttoe. of the N avigati on Trus t, replace these pumping plant!:!, tho c·onsulting ougi . 
Pnd_. 111 tho oad y s tagos, w1th the la to m t>ohnni ca l neers , aftor going carefully into the question rccom ­
c:~g1tnf?r, . ~·· <:o? rgo H . ~axle~. an<\ subse<tt.•ently mondod that tho m oRt economical ~:~chomo,' htwiug 
\~ ~~ 1 . WI IS U~CO~Hor • Mr. Da.ntol Ftf~ .. 1 ho provlotu;ly due rogurcl to Lhe ratio of en pi tal cost. to tho ecou omy 
ox tsLmg blllld111gs w~ro clovod y ttL1l1sod nnd adapted 1 \vhich would bo offec tod over tho plont ll'i iL tho~ 
Lo ,the .ru~loHt p oss1blo oxtent., ond ~ho nocossary ex iRted, wa~. a 'l con cornod pumping pl t1 11L No. I , 
llO\\ 

1 
butldn.l~ . an~ s truc.tural . oporaLIOllEI, us well 1 to diRca1·d tho folll' o t·iginal ptlltlJ>~' with 1 hc,ir boilor,; 

11~ t 10 wo• k m conno~t1on wtth tho now founda- anrl a ccossorio:s anrl t,o ropla<.·o them with moclot·n 
lions, &c., wore carrto<.l out. to l\le~~rs. l3ridge!i' 1 vortica l-spindlo high -oflicioncy ptunps. on<'h urivou 
p,l~n.'l by,., tho constnwL10ual cl opnt·~m<'Ut of tho direc·t through flex ible couplin~ by a 130 t o 140 bro1 1• 

New Dock Equipment on the Clyde. l ll_'s l. l ito Rupplomontnry moch~nlcttl work. of hor:,;o-p owor tht·oo-phaso nlt ornatiu~·<·tn· •·Clltt. ok ct r i<· 
wh1cl~ nat urally thoro. was a oon~1de.rablo amount. m ot.or , deriving its onc.wgy f1·om t Ito p owor 111ain.-. of 
~s trug ht. b.o oxpocted tn a roorgan1satt?.n of plant of tho Ulasgow Cotpomtion. H wus a J:.;o rocommondod No. l. • 

UEWATlmli'H: L'LA , TH ~·oH taC\\' 11'\<.: DO( ' I"s ~>uch m~gn ~Lt~dc, Wt1S offocLod.~)y Mr. Ftlt~. . . l that th.o .oxil:!tin~ thr<•o-Lht·ow clruinago pump, which 
~OH. 1 A N D :J. l3~fo~ o ~omg on to d oscub? Lho equ•pment. m had m·•gmally beon dos ignocl [01• this r-; poc·ial duty . 

'l'HE Trustee:-: of tho Cl vclo N l\ it•ation have l'OC"l\tl" I d,otttlll , rttl wd_l. po,:haps boll:'-1-lle f u.l I £two Sll y t\ I ~w \\' ()l'dS Rh ould be adapted t 0 bo clt·ivon by a 440-vol t ol<><·Lr ic· 
• J o "' ·' a ::><>u 10 u oc "'" m w uc 1 • t 1as hoon 11\Ht ull<'<l m ot ot· 

<:otplot.od t.~Jorommlo_llr~,~~f th~ }1Ydtaulic· antl ~lcc~ri . ~rinco' :-~ D ock is on t.ho sOl_tth bank of tho (;lydo. und Witi1 regat•tl to tho No. :3 D ock dowatol'ing >lan t 
< n oqtup~u~n.t. ttt. Prmt o s Ootk, and t~L th~ U_ravmg hos about a couplo of nHlos d o'' ns ll·oum f•·om tho it was p ropoRod t o d o awn with t ho v or·t ical ~toau; 
~~~l~sa ~;~~~n~f 0~~~~~~~1~\t~~~~ ~~~~;~0 \~~~o~~~lhl.:':;t'1t~1<t0~~ c~ntl'.O of tho tlcitr · Itt iH o. \i~lu l d ofc·k , which is cu._pttblo I engin es and pumps with Lhrir h oi to1 ·:-~ un<.l ncco)jsoribs, 

I . 1 . 1 1 
f . t · • 0 o.ccommo a mg s oumH lll)H o vory la rgo d tmon · and to ropluce them by Lwo olocLrico.lly clt·ivon 

wIt(; line ll( CH two Hol::so dO\\'t\ l twmgpump~:~ofclifforont ::~ i<>nH. Tho throe <:m.vint.,. Ooc·ks N os I '> 1\lt<l 3 l'l·,ngle Rt"g" If l 1 't I II .. I t ·r I. ~ o ' ' • .., - • · n ', HO · )a ancot, ( Oll) O· lll 0 c·ontn uga 
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Fl O. 1 - PLAN SHOWING PRINCE'S DOOK AND GRAVING DOOKS N03 . 1. 2 AHD 3 AND POSITIONS OF POWER HOUSES 

Lype::., an h) tlruulit· pumping ~:~tation, a pnelunatic 
t.upply ~:~ to.tion, ull e lec trically opemted, and several 
rotat·y convertors . 

!•'or u. cons idol'o.ble podod boforo t.ho t o1·mination of 
the wl\1', tho Tnu;loos had recognised that tho Limo 
''as approaching when tho plant which has now b oon 
ropltt-cod would havo to bo brought up to dato, so tll:! 
to ~;atisfy modern roquiromont::~ and conditions. For 
one thing, th o rnnchinot·y had been ins talled for many 
year~:~, and in any case would v ery soon have had to bo 
roplacod in tho natlll·al cow·:3e of things, and, on. tho 
oth er hand, it was felt that in order to l<eep abrea~:~t 
of tho times a gener a l remodelling of tho whole equip· 
ment llliing electricity a~ the motive power was advis­
able, if not, indeed, imperative. Nat.u•·ally, but little 
could bo dono during the continuance of hos tilities, 
though, as we ~>hall show, some p rogro:-;s in the desired 
direction was mado ovon b oforo tho s igning of tho 
Armis tieo, but. ~into that. time tho '"ork has e tendily 
progro~:~sNI . "itl1 Lho •·csult. that tho Tru~t iH n ow 
poH!-I('"se<l of pumpin~. hy dl'u.ulic, pnoumatlo und 
elect ric ins t ttll al iom; of the mor~ t. m oclom ty po "hich 
nm IJlo:-:t. cflicicutly Jio.tiHfy uny d emand:; that. can 
posi'Jibl) bo mado upon them. F w-thormoro, in tho::~o 
directions in which tho demand i~:~ likoly to incroa::so, 
in f u turc, boyoncl what it i'{ now, prov i::; ion has been 
made for r eady <"XlNts ion. 

The now equipmont omhodics sotuo fcat.Lu·e "hioh 
are dis tinctly n ovol, and M it. i::~ opot·ating mos t 
HUCCCR8f\11ly in every direction, wo fool s tu·e t.hat a 
description of it "ill provo of interes t to our l'Oadorz:~. 
" .. e thor<'fOl'O p t'opot-oo to dil:!Clll-4s in t.ho folll' following 
nrticlcl:r-( 1) t ht' cl <:wH t c l'ing plant :-~ for (lrnving l>oC'k t~ 

lio pantllol to one anot.h er to tho westward (i.e., duwn· pmops, with two suction l>runchc~:> uud ouo doh' cry 
s tream) of tho muin d ock, and are entered from tho bra.noh connected to the previously oxisting suotio~ 
latter . and delivery pipes. T he recommendation wal:i made 

Tho accompanying drawing- Fig. 1-sh ows the that tho motors , which wore oach to bo co.pablo of 
relative poz:~ ition::~ of the vadou::~ docl<s and of Lho j developing from 600 t.o 650 bral<o horso-powor ttt nn 
different powot· houl:!OR. As will bo observed, the fir~:~t usynchl'onous !ip oed of 205 rovolut.iona per minute. 
Lwo C raving Docks a re s ingle, whilo D ock N o. 3 can I should be operated at 6600 volts with ultematin~ 
bo converted into two d ocl<!:l, 420ft. and 460ft. long curr01~t tul<en from the Corporal ion '::; extra high . 
rospeot ivoly, by moans of an additional pair of gatol:i. tens ion maint~. Tho old drainugo pump, it was sug· 
D ock No. 3 hal:! a t.otal length of 880ft., a width at ge~;ted, should bo taken out and roplacod by a high ­
tho ontrace of 83ft. at bottom, and a d epth of water officioncy vortic~l spindle centrifugal pump d r ive11 
on tho s ill at average high water of spring tides of direct by a 440-volt. a ltomating-ourront motor . 
26ft. 6in. The width of the body of the d ock at copo Theso r ocommondations " oro accepted in the ir 
level is 115ft. At the time it was built it was one of en tirety by the Tru::~ leos, tHltl tenders for the wol'lc \\ oro 
the largest. structures of its kind in the world. \ Vhon invited in November , 1910, with tho re::;ult. that. tho 
there is no v ossol in it, and 'vith a tide of 26ft. 6in. contr·act for tho Hi:x pumps was entrlll:llod to W orth­
over tho sill, its capacity, Ot' the quantity of wator ington ·· 'impson, L imited , tho ~:~ub-contraotor for tho 
to bo removed in order to ompty it, iz:~ about 133 olcc- Lric rnotorg fo•· No. I D ock boing I ho Ucn<.'t'UI 
million gall ons. The orig inal dewatering plant had ElocLI'i C' tom puny . L imited, llncl llH)s<' fo t' X o. ;{ 
boon in sorvico for ovor t.wenty-fi vo yoar8. It con - Docie being Crompton tmd Co .. L imited . 

No. 1 L:ttAVLN<.: DocK Pll~JL·s. 
s i~-> Locl of two twin-cyl i11der hig h -pres!'4uro vertical 
s toam cmgino:,~, with cyl indor~. 28in. in diameter and 
24in. s troke, and d esigned fot· a working pressure F m· D utk No. l tho ~::~ pociti ctltion prm·idL•d fv1· fuu•· 
of 110 lb. pet· square inch, oach coupled cliroct. to a vertical -~pindle motor·d1·ivon centrifugnl IHunpR, ut1ch 
C<?ntrifugal pump with o. <li~:~o 8ft.. in d iameter. Tho to bo capabto of di8charging a moun quantity of not 
onginos had a maximum speod of ll8 rev olutions por I~H than 13,000 gallons of walot per minuto durin~ot 
minute, and they exhausted to atmosphere. Tho tho period of " dock full " to " <loc·k <'mpty," nnd 
ptunps, whjch woro of tho horizon tal typo. hacl t.wo al?aim'lt high -wator lovol o.t t\. speed n ot t'"<'<'Ccling 
s uct.ion pipo , each 44in. in d iametor, and ono dis· 360 rovolutiotl.i por minuto. Among tho sprcial 
chargo pipo. 60in. in diameter. stipulations mado " oro :-(a) That the impelle rs 

Graving Uocl<s Nos. 1 and 2 nre both about tho I wero to be of cast t-oteol with rc•nowablo tslccl 
~:~amo Hizo, and aro consider·ably sma \lot· than D ock ring~:~ on tho. hub:-;. and r'N10\\ o.l lo co.!--I ton guo 01· 

No. 3. Dod ' No. I hu · a caparity of about 1 million h r id'to pi 'CC'" ; (b) t hut the itnpoll<'l' t.hnt'll M~" t o ho 



THE ENGINEEH 

c·.aniod indc11H'ndc111Ll> by " t id10II " thruHL bcarin~x l tho JHl~p ho~lHO aro p;ivon in Fi~H ~ . anc.t (1 , ,l!a~o ~ 4 2, 
(tt.tocl to llw top ('OV!'I'H of tho [liiHlpH, ancl that tho ancl a VIOW ol ono or tho putnpH IT\ Jj 1~ •• 3. I ho dra.w ­
p\llllj)l'l wo1·o to hn.vo a c·harucloriHtic: which woulcl l ing fro11l whic·h I~' ig. 2 ha1-1 h~~011 Jli'OJH\I'Od, n~ ~~>ll 
immrc' no ovHrlmHI with zoro bond foaturoH, and a a~ LhoHo ft·om whl(·h Lho l'Oli\1\HHior· of tho ongr·avrM~H 
rnaxirnurn oflic·i<'IH'Y unclor t.lw vMying lwadH ox- 1 ullod Lo ilhrxLr·aLo LhOHO at•ticloR woforepr·odu~oc.J, wnro 
pcwic,ncod. Tho vortic·tll Hpindlo motorl'4 wore Hpl'ci(iocl 1 ak n from Lho gonor·nl a.rrar:'p;omonL dl'!'twm.w~ and 
to ho of tho ~o~quil·t·o l c:ago t ypo 1\IHI HuitiLblo for a cloLn,iiH Jli'Optwoc l hy Wnlt.cr flm lp;oH and Co., II\ ron· 
thrC'o-pllf\HO tlii (II'Hltting-c:urr·ont 44 0 vollH 25-ryC'Io nclction with Lho canyinp; ouL o( tho work. 
HC'I'vic·n. 'l'hoy \\(11'0 to ho oighL- po lo mnc·hir WK oa<'h T ho cloli vor·y volu rno Hpcw i.fiecl fo~ each pump 
Ntpahlo of dcwolopinK 140 hrako horr~o- powor· con- I 13,000 gnllonH of wate r por muwto- rR tho ll''C'OliHary 
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a.vorngo ovo,.all ofTieioncy ovor tho period of pumping 
out tho clock hoing 47i por <·ont.. 1 'ho Htatic hlla(J 
pnmpod aguiW!t var·iod from 0. 7 !)ft. Lo 10. 6ft. Tho 
total of Hoarcl of 1'rado units c:on~umocl during thn 
ofTicial Lo'it whon 5,800,000 gall onfl wore purnpNI 
wa<~ 870. J n oLhor· worciH, 67 43 gallotlH woro pumpNI 
out for oach unit c1f onorgy conHurnod . J L can woll ho 
unclorr~Loou Llnl.t tho ahilit.y Lo ompt.y tho cloc·k in 
half tho timo roCJ uirc•cl by Lho o ld plant, whiC'h the 
'fruHteoH now po~:~HeRR, iH o f g roat c·ornmorc-ial imp()r-
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no. Z PLAN AMD SECTIONS OF DE- WATERING PUMP H OUSE FOR GRAVINO DOCK N:>. 1 

Lin uouHly whon r·unninp; aL Lho oHynchronou~:~ Apood c:apo.c ity for oach of tho four pumpH in Ol'l lor· to 
~unrnntoNI hy tho c·ontractor·. AA with t ho pumpR, clowator· tho doek when c:ornplotoly full in two hourH. 
tho woightH of tho rotor·A wor·o t o bo indopondontly All a mattol' of fac t , during tho officittl trial~. tho dock 
c·nr'l'iod on 'j Mic·hull " thl'uHt IJOilringx. Tl t<'HO waH ompticd in 87 minute~ or- :33 mi1111to~ undor 
" Mic·lwll " h<>twinp;x llavC', in c·onjunc·tion with thC' tho HpN·ill<'d tirno, and ilK compared with fr·om 2! t o 
floxihJo c·oupJinp;H r·ofm·r·NI to nolow, IH'OVCl< l, KO WO :3 hmrrs in tho orip;inaJ inJo!Lallation, and (,}H)Ugh on ly 
flro infomH'cl, to he' vnr·.v xtd.iHfaC'tory in wof'l<in~. 5,866,000 gallonH woro diHC'IIar·p;ecl inMtoo.d of t:l()mO 
A novnlty introcht<'cd in c·onnec:l ion wiLI1 tho pompH 6i million gallona, t.he moan cliAchtwge of oach pump 
iii that. Lho vorticuJ f!haft hc>o.ringH ar·o automatically wo.H in oxc·oRK of 16,860 p;allonH por· minuLo, or· 3860 
oi l lul>ricat<'cl by lift in~ Hc·rowx which <'ircnlate tho ~all onJol more t.han tho Apor iHocl quantity. Tho higher 
oi I. Tho w holo of tiro lu bt·ic·ation iH rwtomat ic, 

to.nco. (t froquont.ly moA-nH just all tho clifTeronc~ 
botwoon catching and miH~ing a Lido. 

Tho pumpA a r·o started a.nd HLoppod by moa.nA of 
plLHh-button automatic rontrol goat· of thou Igre.nic" 
pattern, nnc l tho motor·~:~ MO contro llocl by auto­
tJ·anl1for·mer· typo Htarting Rw iLcho~. T ho Lran11· 
fonnorr~, togothor with tho chango-ovor switc-hell, arc 
oncloRecl in ir'on ca~eR flxocl to tho floor of tho pump 
houHo. They aro o f t.ho ai1·-cooled type, and nrc 
operated by automatic relay conLI'ol. Tho tapping11 

and boyoncl going clown tho woiiH otcm~ionnlly, fot· o.n 
inApoc·t,ion, t horo ix no ncocl for any oiling Lo he dono 
below Lhc (Joor lovol. 

Tho oil pump wcliK wOJ'O fouucl to bo in a con­
clition unfit for· tho now mo.<·hinory, wo.tor· porc:olat.ing 

FIG. 3 VERTICAL SPINDLE PUMP 

into tho1n from tho river and dock!'!. Aftor· thev lra.d 
• 

boon rondored inf!ido, howovor, by monn11 of a Hpocial 
rnethocl, thoy wnro rnado abRolutoly wo.lorproof, and 
aro, at Lho proAont time, n~-1 dry M a house above 
~round. 

Tho top ond~o~ of tho pump xhafLl'l, whore thoy aro 
coupled to t.ho motorR, aro furn iAhocl with flexible 
coupl ing~:~ o£ tho Zodol -Voi th hol t -lo.c·ocl typ<'. Thoso 
couplingH nro capable of dealing with longitudinal 
play up to lin. to allow for expansion and inclopondont 
adjufitmonL of tho armattu·eR of tho motors rola.tivoly 
Lo tho pump irnpollor Rha fts o.r; well as to provide a 
Aafoty roleaso in tho ovont of tho pumps jamming. 
Tho Hhafts aro, thoroforo, froo Lo oxpand without 
oxorcising thrust on Ol' a<lding woight to the motor 
or pump bearings. T he arrangement of t he plant is 
~hown in the drawing Fig. 2, while inter ior views of 

• 

• 

.. - - t--- -· 

FIG. 4- - SECTION OF MOTOR SHOWING SCREW OIL OIRCULATUJG PUMP 

rato of pumping involvocl a s l.i~l1t ovol'l~ucl nn tho of the Lran~forrners are arTo.ngocl to limit tho s.tarting 
mot.or·li abovo tho normal ~;pocrf, ecl, but tt wa'l well 1 current of tho m otor'A Lo not moro than tw1ce tho 
wi~hi.n the r:'ormal ovorloacl . c-ap~rit.y proviclocl for. full load current RO O.H to comply with tho require· 
H ' ~'~ rntoreHtrng to .noLo that, 111 Rptte of thiH overload, ments of tho Gln.~gow Cot'pot'o.tion Electricity Depart­
tho tompo~aturo nRos of Lho ':'otor~o~ was within tho mont. Tho t;Olonoids operating tho switches are 
figu ro Rpectfiecl for normo.l ra~mg horso-powor. The onorgised ft·om a 440-volt alternating supply, and. are 
mak~rt:l had guaran~d a maxrmwn ?v?rt.ll oflicioncy contl'ollod by push-button Rwitches fitted in c.~t sro?, 
of (i•> por cen~., w1L~ tho charactonatrc UH Mpocifiocl boxes. Each Awitch box ha~ a "start " and stop 
by tho consu.ltmg engm7ora. Ac·tua.lly, the maximum position, ono t~witch, in each case, being mounted near 
overall effi cJOI1"Y atltamod wu.; lS9 per tl'llt., lho tho motor, A.nd the othel' 011 tho main switchboard. 



• 
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Tho electrical connections aro sut:h tha t. tho m ot or& 
I"Ull be !'ltartc.>d hy tho "witch nea1· t.he motor ond 
~topped by tho other or vice versa, and can a lso bo 
s tarted and s t opped from the samo switch. 

The three-throw drainage pump is driven by a 
~mall 440-volt m otor through worm and worm wbct"l 
gearing. It can be seen at the far enct of Fig. 5 on 
the right-hand side. The con\'er~ion from the old 
t o the present method of d ri ving was carried out by 
tho Mechanical Engineering D ept:utment of tho Trust, 
tho m ot or being s upplied by tho English Electric 
C'ompany, Limited, the reduction gear by David 
Brown (Hudclersfield ), Limited, and the startin~ 
"'"itch by Brook, H i1·:-.t and Co., Limited. To t.h<' 
left of the pump arranged a~ain:-.t t ho wall is the waiN 
level indicator dial, wh ich is operated by means or 1\ 

float and a wire passin~ over pulley~. 
We were fortunate in lhat, during Ollr in:-pection, 

not only wa · water let in to Dock No. 1. and n v0:->sel 
which had been overhauled in it flon.tcd out, but 
another ves:-;cl "as floated in and the d o<·k dewatered. 
Con»iderablv more than half th<' contents of the d ock 

• 
was pumped oul and the ve 'sel wa. re ·ting on t.he 
<·hocks in under three-quarie1·s of an hotu· from tho 
time pumping was commonced. \1\' o watched t.ho 
oporation o£ the pumps for a con::;idernble time and 
ohscrved it to hE' excellent. Then, wh cm a tompora1·y 
:-. top was mad(• "hilo tho \ '(':<RE'l waR being shored 
before the dod.- was finally emptic(l, we oursel v<>~ 
had an oppor tW\i ty of tarting and s t opping oue of 
1 he pump:..: several time~, b~· means of the pu~h 
ht 1 t tons. Tl1c till tom a t ic act ion worketl perfectly a ncl 
with great smoothne~o;s. " ·e did the kame thing with 
tho three-th•·ow dn\inage p11mp whieh hn:-; been 
littNI ''ith electt·i<· drivCI a1Hl \\OI'tn reduc·tion gNu ' 
und found thtlt. too. "orked ex(·ceding ly WE'll. 

\\"hilo the llltlin plunp:-, were nmning "o a l:..:u had nn 
opportunity of ob:<Ol'\"ing the a<·t ion of the a u lonutlir.; 
uding arnmgcn1cnt:-; for th<' lwaring:-;, which was 
:-.p(•<·ially Fltwc·ifit'd fo•· t h<' work by M<':-;s r:..:. Bt·iclgc:..:. nnd 
'' I tiel• wo ill'e able to i ll ust ral o i 11 Fig. 4. 

From this l l l'tl\\ ing il will be ;;ccn that the W(light or 
tho rotor i:-> takN1 on t\. "l\lidwll" thrw;t hearing 
Ht th<' botton\ or the rotor Rhoft . This bearing runs 
1n nu onc los<'d oi l tank ca.c:t. in tho bed -plato o( the 
moto•·· Tho vertic·al ~uido bearin~· of t ho rotor a re 
lul>ri<·ated from oil which is liftNI hy a wOI'In :,;c rew 
on th<' bcal'ing. tho oi l passin~ th1·ou~h t he cent.t·() of 
the Rhaft overflowing into tho top oil c·on taino1· a ncl 
down throu~h the oi l ways to the two v<'•·tical bearings 
and so back again to the oi l tank of t he ·• l\Iicholl " 
tlu·us t bearing. T his method of lub ricati ng ha 
J)roved roo t ~atisfactory t a ken in conjunction with 
tho Zodel-Voith couplin~. which a llows of independent 
ali~ment a nd expan. ion of the vertical !-<haft ing 
bolween the motors a nd t ho pwnp.. The oiling 
is quite automatic and roqu irol'i no atten t ion from 
the attendant excopt to look throu~h the glass lid of 
the oil container on the top of th~ m otors to see that 
the oil is circulatin g freely. It wi ll be .e<'n that the 
lubrication of these vertical bearings by a liftin~ Rcrew 
is similar to that of the . pecial bearings specified by 
tho COJl."tliting cngin<'ors for tho vc1·t ical conncctiu,~? 
shaft~. 

Report on New Zealand Rai I ways. 

ON OdoiH'I' 1 ' tl1 of Ja:,;t ~·ear \"iscount .Jellic·oo. the 
< : uve •·nor-0 Plll'ntl of r Pw Zeala nd. a,ppo i nted t\ Com ­
'"'~"ion I"O II l JII'I ~('d of ~ir Kulll Fay und Kir Vint·t•tlt 
Hn,·en. to inquit·c int o an d report tl'i to t hE'·· fi nu ncitll 
'"TungE'm<'ll t:;. manngemenl. eq ui pmen t ancl gencnd 
"orki11g. inc·lw lmg thE' admintl:l tration. control and 
•·•·o11om ' ·· of tlw rnilwa\" :sen •tce '" .Ne"- Zealand.'' 
"I') II"' co'mOii:o::-:iow•r,.; wo;·o desired t 0 ~end in tl leit• 
rcporl not Jatc.>J' tl mn .Janua ry 3J ,.; t tlliR year. As a 
•nat t f' r of fac t. their report. a t·opy of" h ich ha" ju"t 
l't'u<"hrd u~. i:-; dated D <'cem bt'r 11th la:-;t. and :-:eeing 
tlut t it i ... a. wo-.. t vol uminou,., documPnt ru1u1ing proh 
nhh to bt>t\\Cen 40,000 ttud .30.000 \\Ords . that it i ... 
llt' t"~lllpan iE'd h~ many table", dia~ram .... map:-.. &t· .. 
nnd that tho ( 'ommi~Hioners found it ue<"eS~UJ') to 
t ntv(> l 4850 mile:-. by railwav and 7!)0 miles bv moto•· 

• • • 
c·u•·. it is amp I~· C'letu· 1 hat t ht>y 111n ~o. t have" orkcd ' 'cry 
hurd. 

Tho ('onnuh,, w ner point out t hut." itlt• though lite 
tcr~ns of reference are. they may be :-.t1111marised under 
I om Rpecific head ing:3, as fo lio" s : 

(a) Finance ; 
(b) Organisation : 
(c) Management , s ubdivided in to {i.) P ermanent­

Way W or·kH, including proposed new Works , (ii.) 
1-ii~nal . (iii). :.\Iecha n ical, (h•.) .'toreR, (v.) Oper·ation , 
(l'i.) Rates a nd Farec;, (vii.) tati tic~; 

(d) )liscl:'llnncou" q ue t ions ; 

a nd they proceed t o review each of these ~ubjccls 
m the order given. It would be quit e iropo ible for 
11~ to deal in detail with their investigations, or even 
to give a summary of all that was done before the_y 
a rrivetl at their conclusions. All that we can do IS 

to refer t o thoso which a~pear t o ub t o ho the m o:.t 
11nportant, or" h wlt ,.,com to be o f the grcate~t intert's t 
t o cug i nccr::;. 

FINAN(' B. 

Fmunccl'l "ere gouo into vory thoroughly both u!-1 
rcgarclR capitol <'xpcnditurc a nd running expenses. 

'1' } l 1~ 

and also as t·on<:OI'Ilil the r·eHult. to be anti<:ipatod from 
proposed axponditure on now lines. Among tho 
findings of tho <.:ommissionerH lmde•· this hNtcling 
IHe :-

( 1) That 1·ailwa~· financo he h tken out of t Ito 
conh·ol of the 'frea lll"y, and the Railway D epat·t­
ment be givon fu ll con t ro l of it s own fund~. 

(2) That t.h<' railways be so wo1·ked and mana~-tod 
that the ~rOH!l recoipts "hal l bo sufficient to covor 
work ing expenses. reserves, and intere~t on capi tal, 
incluJing ili nkin~ funds. l n l ho ovent of there boing 
any Slll'plus, it ho ul d be devoted to reductioM of 
rates and fare-:,;, and, in the case of a deficit, •·ates and 
fares should bo increased. . 

0RCANISA'rlON". 

l'nd C' t" tho heading " OrganiRation," t ho 'omm is­
sioner:,; sugges t t hat. having regard to tho geog1·a­
phical a nd other a"pects of the New Zealand rai lways, 
a Railway Boarcl consisting of a 'hairman and two 
othel' members-one t o eontJ·ol mainly commercial 
affair·s and t he other c·ompeten t to direct the operation 
of the l'ailwayH- woulcl p rove the best type of manage­
ment. They further suggest. t.ho a ppointment of an 
Op1wa.ting and Equipment AssiHtan t, and. in addition 
to the chief technical officer·s at headquarters. and 
r<>c·ommend th<' appointm ent of two General 1-iuperin ­
t n<lentH. one for the "o1·t h Js la nd . with headquarh.ws 
at Auckland. nnd t h<> other fo1· tho Houth l s land "ith 
ht"ndquart<••·s nt ('hri"tchun·h. The:,;e offi<·ers. it is 
pmposed. :,;hould bo •·~>:..:pon:-: i b le dil'C'ct ly to the 13oal'(l. 
and a<·t uncl<'t' l'<'gulat ions and inl'ltnl("tions applit·ablo 
to th<' :..:~:-: 1 <'111 ns tt whole. fo •· <>IH'ration. comnvwcia l 
mattf>J·s. tuul muint enancf' within their respecti,·e 
u•·cas. The k<'~' llo t o o f the propo:-:al il( tho cent ral i ·a ­
t ion of p•·inc·ipl<':-> <·oupled "ith I he.> tlecentrali t.4ation 
of tlel ttil.,, which \\Oulcl mtll<O for greatet· economy, 
more efficient "orking, a11d improved relaticm~ " ith 
freight<>rs nntl the public·. 

\\"it ll J'('~ttrd to thf' :-.elt.wt.ioll nnd appoi n tlllcllt or 
nwmbcrs of tho Hounl tho l topol'l :;ays : _ .. Tho 
desiden1tum is to :->ecw·o hannouy and t eam work in 
its fulle~t sen:->C nt headqual'te~·s. Th is can only be 
a<:h ie,·t>d hy Re l e<-t in~ trained railwar men, po. <~e~~ed 
of v i:-:ion . zca lou~ in carry in~ through the rcorganit~a­
tion. of the opemt ing, mechanical , and commerc·ial 
))l'anc· hP~. and inten t. upon bringin~ the N ew Zealand 
railways up to the average wor·ld standard of ch<'ap 
and efficient transport. " 

ln addition t o the forego ing it is reconunendcd :-

(a) That a Chief ::\lecha n ical E ng ineer, fully 
qualified and thoroug hly con ver1:1an t with up-to­
date melhods of rai lway working, be appointed ; 

(b) That t.he number of traffic and civi l engineer ­
ing d istricts be red uced from n ine to ix. t hr·ee in 
each isla nd ; and 

(c) Tha t one Div is ional l\lechanical Engineer in 
each i land is sufficient, and that consideration be 
g iven to the que tion a to whether the ~orth 
Island D ivisional E ngineer could n ot ac t as ru R1sta nt 
to the ('hief :\fechanical Engineer . 

:.\1 AN 1\ (: F.i\t EN'r. 

J>ermwH' Itl · Wuy and W orks. H it! .explained that 
tho P ermanent-Way a nd W orks De part m ent h; con ­
tl·olled by the <.:h ief En~ineer·, who i s tationed at 
\\"t'llington. There is an A::;sis tant Ch ief Engineer. at 
\\ ellin~ton and a headqua1·ters staff of two l nHpect•ng 
J.:ng in<>er·l'l. a Land OffiC<'I'. <·le1·ks und draught smen. 
So fa r as tho l•;n~inc•ering D<>purt ment i · <·onC'erned 
t h<> ~y:..: tt'nl is divid ed into nint- dis t1·ids fi vt- in thE' 
~o1·titand fo m in tht' ~outh 1:-: land . Eac h of them is 
in c· lat rg<' of a Ois tri<"l l':nginecr. "ho hn,.; tuHle1· him 
u11 i:- tunt J) ist ricl Engi ne<'r . I n ... pector~ of P er­
manent-\Ya). t1 J:<'orenum o£ \\"01·ks. ami .Brid ge 
lnspec·tors. Tht> lotal t ra('k 111 i leage for " h ich t he 
C'hief Engmeer 1:-: responsible "aH at l\Iarch 3 l:st, 
1924, 3942 8\'N'ttgo s ingle track, iuc·luding .sidin~s. The 
percentage of ~tN'P grnd ient ,.; OIL I he J mes 1:::> com­
pttt·at i,·ely high . Fo1· tht> "~holo .o f N ew· Zea la nd tho 
A \"Prago perc·t>nlt1gt> of gntd umt s 1' tts foJlowi:l :-

l 'nder 1 an fill • • • • II por cl•nt. of lotul lmlcu~c-
.. l&n75 .. Jfl .•. , ..•.•• 
•• J itt 100 . . . . . . :!fi .. , . .. •. .• 
.. 1 i .. 200 . . r,o .. . , . . . . 

:-io far u~ c·urvat uro is t·oncem ed , of t lte tot u.l mi leago 
fi per <·t-n t. hus l'lll'V(>s of 10 <"IHli ns and under. J 2 per 
cen t. ha" <· urves of J 5 d1ain" aud tmcler . and tt total 
of 26 per cent. of the trac~ i~ cur~cd. . 

The gauge of the track l S 3ft: .Gm. The ralls u~ed 
a re of the Vign ole pattern to Bnt1s~ St!lndard pecifi­
cation. The weights a re fo1' mam hnes 70 lb . per· 
yard-42ft. long; and for bran~h lines 5~ lb . per Y:ard 
- 36ft. long; wh ile on t he Ot11'a electrtfied sect10n, 
between Oti1·a and Arthur's Pass and in the L yttlet on 
Tunnel 100 lb. rails, 42ft . long, are employed. .Rather 
Je s than half the total mileage is la id w ith 70 lb.­
or heavier- rai l' . The Commis$ioners report that in 
their opin ion tho New Zealund 1·ai lway t rack is ex~e?d­
ing ly ''"ell laid, und wi th regard to the general.condJtJOn 
of the lines they t~ay :-" The standard of mamtenance 
on the New Zealand railways is a high one, and the 
only criticism that could be appli.ed is that on certailJ 
of the branch 1 ines it is unusually high. " The speeds 
rw\ how-ever are not high. The maximwn speed 

' ' r: h . allowed YllrJcs from 25 miles an how· on a u·c am 
c· tiTve to 50 mi les an ho ur on tho s traight, the gonoral 
instruction as to Hpeed being UR set out in the table 
g iven in the noxt column.. . . . 

T he Ch ief l<~ngin{lOJ'. w hllo he <·arnes out dovutllons 
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and yard improvements, does not const ruct ~ew lines, 
that. wo1·k being in the hands of t he P ublic Works 
D epat·t men t. Having regard to the fact that that 
D epartment hru thl'l plant. eq uipmen t. and organ isa­
tion, and t hat. the work is ca rTied out on mainly con ­
t ract I ines under piecewo•·k, practically no day labour 
bei ng used, the Comroi~:~sioners cons ider that it would 

'l'oblc of Sprrtl-9 on Curt•es. 

Mtlet! prr h our. 
DrtK:ription of line. -------- ------

Ou curve!! 12 to 15 cbsin11 radiui! 
On curves 0 to II chsini! rudiu~< .. 
On curve!! lotoS than 9 chains radiu~< 

I 

Ex 1> ress &. 
pM>~enger. 
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)lixcd. Coo<L.. 

2-,, 
20 
20 

be inadvi-.ab le to make n•w alteration in the existin{.r 
arrangement!'~. T he C'hiC'f 8ngineer was not, until 
rt>cen tly. consulted with regat·d to alignment, a~d i. 
therefor·t- in no way re. ponsible fo r curves Ol' gt•ad tents 
or fOI" th<' c·ost in devia tion to ease grad ient ' , which iR 
going on at present. 

The1·o aro maintenancCI wol'l<::;hopl' a t. Ponr'ORO 
(Auc·kland D istrict ), Ea~o;t T own ( Wan~anui D h;tJ-icl), 
K aiwarTH (Wellington Dis trict), Addington (Ghrist­
chmch D i:-.tl'ict ). Dtmedin . 1 nvercargill, and Gre~·­
m out h . a ncl the wot·k carTicd ou t at each o f these 
plac·e~ i.- de:-:c· ribE>tl. 

PROJ>OSI':O J)J';VJATION!-; AND OTH I':U 1 MJ'It0VI::l\IENT::.. 

The Kcpo l'l t.hen. goes on to discu:-:R tho pr·oposed 
d<'viat ion of 1•xistin~ line:-> and improvomenf,s in 
te•·minal tH·commodatiou. "hid1 is to involvo an 
ex pend it ul'e o f .£ .0 I ,.100. to be :-.pread ovor· t lw 
coming eight ~cat~. \\' ith l't>l(anl to the deviation:; 
and wurks propo~ed at ami in the neighboudwod of 
Att<•klantl and \\"ell ington. the ( 'omnliHsioners ha ' ' O 

no Ju>:-. ilttt ion in c·onlu:miug tho nec-es~:~i Ly for u. rc­
utTan~OIIIt:'nt of approa(·hing I ines a nd of tho s ta t ions 
at good :..: yan1s al both p ltwe!>. The c-ost, of man ipulu ­
t ion of t 1·afnc and tho •·tmnin~ ox pen:-.t>!o\. duo in eacl• 
in~tance to cxct>ssi,·<'l~· <;tcop ~rndient :-. and inadoquato 
sto t ion tH·comrnodation, Q(·c·ount for tho 1nongre 
ret urn. in many caHes, upon trafnc convoyed to and 
from t ho~>c (·tmt•·es. Thoy t·on.<~ ider that. t he Au(·kland 
Jay-out could be imp1·ovcd by the provision o( a com­
plete t.hr·ouf(h - 1 ·unnin~ Htl\t ion ins tead of a dead ond 
main lino ~t ation. At Woll in~ton the p •·opo:->ed l a.~·­
out of the s tation a nd yard is not j ustified by the 
pre ·ent traffic, and should be carefully studied with 
a view to meeting requirement from time to ~ime, 
any additions being in accordance with the complete 
scheme. The P a lme1·ston North Deviation , the 
Christchu1·ch and L yttlet on Tunnel works, the pro ­
po ed new shWlting ya•·d at 'Wools ton , a nd t he 
Rimutaka D eviation ar·e also discu ed, the sugge tion 
being mado with regard to the latter that, by the w;e 
of suitahlo a r ticulated enf(ine , traffic on the exis ting 
line mi,ht be.> quickly and comparatively cheap1y 
expedited. 

New Lines.- Ai:. concorns the locat.ion and order of 
coru;tntction of new lines for devolopm ontal pur·pose . 
t he Commissioner - remat·k that those ar·e questions 
upon which they d o not feel competent to expres a 
d ecided opinion ; only tho e who know the country 
and its po. ibilitie are competen t t o offer su~ge. tions 
of value upon -uch subjects. There is, howevor, one 
imvortant l ink in the chain of railway communication 
upon wh ich t hoy do th ink it th•:-:i r·ablc to <' •pross an 
opinion , and t.hat is tho gap betweon \\' tu·cl nnd 
P amassus. on the ea.-4 of tho 1-iouth ! :..:land . Bf'.t ween 
th<>se t" o points, wh ic·h uro l'oughly b~t·\\ C<'I l 70 and 
80 mile:-> apart a." the crow fli es, t her<' is no ntil (·on ­
nection at a ll. " H is not ," say t.he Commi:o;sioHor". 
.. so rnm·h in the local udvantage of ;;udt 11 l in~ t hal 
"""vie" its completion ru:1 of greatel' impol't a nco than 
some othf;'t' railway~:~ upon '' hich com;identblo s tuns 
have been spen t; i t is because of tho pos:sibilities 
offered by itH coru.t.ruction of makiug t\ t·ompleto 
railway tt·ansport sys tem between all pads of tho 
Nort.h and , outh It:~land wi thout. change of carnago 
in the cu 'O of passenger'S or b reak of bulk 01· dela~· in 
the incidence of goods traffic that wo advocate its 
cons ti'Uction . . . . W ith this line in being a train 
ferry botween Picton and " ' ell ington or . if possiblo, 
a bay with sheltered wate•· and ea ily avai lable by t~ 
short railway nearet· the • 'out h I s land- would gi, -o 
a ll the advantages of throughout rail tran ·it between 
the two islands. Some day, no doubt, this form of 
communication will be established. The ooner it is 
d one, looked at from a. railway administration point 
of vie'iv on ly, the earlier w ill be the time when it will 
be possible to operate the system as a whole a 
economically and efficiently a in countrie w here 
lines are not d isjointed . The public aspect needs but 
little demonstration. " 

' reNAL AND E LECTR[C.\L ENC INEER1Nc:. 

'\;nder the present organi ation o f the New Zealand 
Railways the Signal and Electrical Branch~ ar·e 
amalgamated under t he supervision of a Signal and 
Electrical Engineer. The technical staff includes an 
Assistant ignal and Electrical Engin eer, a Chief 

ignal Inspect or, a , 1gnal Instruct ion A istnnt, a 
uperintendont of , ignal . 'hops, and a. Chie f Dl'aught:s­

man. The t otal number of employees in the depart­
m ent is 416, 32 being in the shops and 3 4 on the 
o uts ide ll taff. The "ignal and Electt·ical Engineer is 
responAible for the ins tallat ion and maintenon<.'e of 

H • 
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nil l-igna! inll'rlockin~ npplimH•us, line "iro and pole,-. 
fo t· t olcgn\ph. t e lephon e nnd sufe "orking in~:> tru ­
nwnts. tlll t'l<.'C't •·ica l mac hine ry and lighting- <'xcopt. 
ttt Otira- and tho ovcrhetlcl goar in connection wi t.h 
tho c lo<·ti·ified line b<' t wt'on Art.hur's P ass and Otin;~,. 
Tho workRh ops aro situate d ttl. \\'<.'llington. Tho 
<.'Sh\blis hmcnt i ~ d\vid<•d into a •••ec·hanical and okC' ­
tt·icu I s hop and i\ l'mall t t'st •·oom. u nd . in S!)ito o£ the 
fuC't that tlwy wcro n ot huilt fo •· tho paxticula•· work 
fo t· whi<·h tht>y are 11s<•d , t lwy nrC'. l->lt\te the ( 'om ­
mi-. .... io n Cirs . ~ufflcient for P•'<'l-><'Ht -dt\~· requirements, 
t lw ug h. in <·On l-><'que n <·<' of t IH' <·on l-> t rll(·t ion of liH' n '' 
\\'t•lling ton :•Hation, it i,... p•·opo~NI t o ot·cct ne w s hops 
' ' IM•wlwrc. 

Of lht' :305:l route -mile~ o pcm for traffic thc ro tu·e 
I ti.):l milcs <'quipped fo r bl o<·k "od.::ing (tu.bleL), 
:l:l~ nlilos of d ouble line wit h hl o<-k and loek, 8 mileH 
of d o ublt' nn<l 2 mi lcs o f s inglo li1w wi t.h a utomat.i<· 
,...i~na ll ing : l !)8 mileH at·e s ignallC'd wi tho ut bl oc·k wo ..t, ­
in).( ; 20l(i miles o£ t•·ack t\1'0 Hignalled, leaving 103i 
mi l<'s "hic·h a rc 1mprotc<·t ed by any form o f 8ig nul. 
On the,;e lines the train o rdC\r syst e m iH in opcrotion . 

Tho olcetr ical ins tallation for the lighting o f housc:-;, 
l-> tatiou$. " ignals. &c .• lH'Ovicles f o r a total lightin~ 
a nd heat ing load o[ 1196 kilo\Httt:-;. Elec triC' m o t ors 
11nd dynamos tw o ins talled a t t\H•nt y-five pla<:es. In 
addition. thc•·e are five trans fo l'llw r s ub-s tations. 'l'ho 
t o tal munht••· o f motorH maintt~inC'd by the D <'pn•·t ­
tne n t is 28:!. 

Pri o•· t o t ho time whC'n e le<" lt·i<· s ig na lling wus 
bro ug ht. into usc. t h o t wo-pos itio n lower -quadt·ant 
m cchan i<-al si~1al. pivoted in t h <' centre, was tho 
l->hmdtud in" tallation . With tho ad vent of elec tric· 
~ignalling. h owever·. the thr·eo-positio n upper -quadt'tlnt 
was bro ught into operatio n , and it \Ht ' immediately 
fo llowed by the three-positio n da) lig ht colotu·- light.. 
l-> ignal , which. in v iew o f thl' econo m y Hri -ing from th 
e limination o f a ll m ov ing pa•·ts. h a:-; been adopted 
os a standt~l'(l type o f s ignal. Tho !--: tandard s ig.na l 
l->ystem for Hingle-lino ·wo•·king i ~o; t.he abso lute p r ­
miF~s ivo bloc·k system. the d <'JHi rtme s ignal b eing at. 
·• Dange r ," while t he in te rmed ia t e s ignals a re n o•·mally 
at ·· C'lear," with the oppos ing d eparture s ig nal · 
o lectri<-HIIy locked. The s ignalling and afe-working 
nppliam·e~ a ll over the line ar·c. tate· the R e port , 
up t o m od e rn s tandards, ·well maintained and reflect 
<·•·edit on tho D e partment. 

Tht'\ t·ccommendations t mde r this heading a rc: 

{o ) That new lines likely to become main lin(•s 
• 

s hall be laid with 70 lb . sec tion rails a.::; a minimum: 
(b) That con. ide •·a tio n be give n t o the emplo. -

lll('nt, of Ayi ng gangs fo 1· t ho maintenance o f branch 
lines ins t c>ad o f , as at presen t, h aving t·esidcnt 
gang:; : and 

(c) That modifications be made in the p•·op osals 
fo r impt·ovem ents and new " o rks t-ss ntial t o <·ope 
'' i I h p r·<';;en t and p rospe<:t i vc t •·ad c. 

'.\!E('JI \ N I t' AI .. 

Tho port ion o f the R epor·t d evoted to this hcttdiug 
i ~ ·o ex t ens ive and detail ed tht\t it will be impol:lsiblo 
io•· us t o d o mor·e than givo a b r·ie f lilttntnary o f its 
<·ont ents. Jt "h ould not be inferred , howe vo'r , tha,t.., 
becuuso we d o n o t deal with it ut le ngt..h, it is not o f 
importaneo. for, a . a fact, it is, in many respect.. tho 
most important part o f tho R e po •·t. 

.\f te•· ex plaining the con t itution and o •·gan isatio n 
of tho p ersonnel of the Locomotive Departmen t. the 
R opo•·t goes o n to give d tails of the ro llina tock 
and it appea1 that at J\£atv h 3 b t. J 924. the r·e wor~ 
1).)5 locom otive' ' . 1527 carri ages, '16l bt·akc vans. and 
25,7:14 f•·cight vehic le~. in c luding ·ervice s t ock . The re 
m·o no le~ than 48 cla cs o f locomotivel:l, 73 different. 
kinds o f etu-riagci>. seven t.y p<'s of brake va m·, and 
74 diffe re nt. types o f wagon :";. 

Th<.wo aro four I ocom o t i vo works in the Nod h 
Js lt:tnd nncl five in the 'outh I s lnncl. a~ fo llows : 

Xurth Jsland.- Petonc (\\'e lling t on ). ~apic•·. 
E nst T own (\\'anganu i ), and N ewmarket (Auc k ­
lnncl ). 

South l 8land. .\.ddin~ton (Chri ' t Chtll·ch ). H ill ­
l- id o ( Ouned in ). lnve•·<·arg i II , (~reymonth. and 
\\' t'Htpor t . 

J n nddition. tlle t'e are s mall •·epair s ho ps at \\'ha n ­
!.!tt t·oi unci Gisbom e in t ho No1th ls land. and at 
P_i c t on and Nelson in the l::iou th I s land . descrip­
t iOn and map of ea ch of the locomotive '\Vor·ks ;.., 
give n . and the general m e thods o f wo1·king in the 
:.C'veral Hhops are di c u ed. \\' e are informed that 
muc·h o f tho machiner y in tht- vario us s hop is of au 
rultiq uated, if not ob ·olete . t y pe, and that n o progre,, 
l->Y tern dealing with r e pai•·s is in for·ce on t he N ew 
Zealand rail·way'. and the Commit- ' ioner~ re mat·k that 
lht>y c·ons icle r that s uc h a syst(>m m ight be introducC'd 
with c·<m ,... id<>J•able advttntag<', us it w o ulcl t <'ncl t o 
<''\ fl<•dit l\ t IH' (·o n1plo tion o f •·opt~ i•·l->. twd '' ou ld (' IHtblo 
t IH>I"<' l '<'spot~s ihlo t o k11o" '' IH' n pa rt i(· ldtll ' o11giuos 
would I,!' l'f't:td ~ f(.IJ' sor v it·"· l•'ul'l hcnttOI'l'. nn S\''l t('lll 

• 
qf >; (undurd gattg!'s i» ut forl'l•. tmd , I!» tt t·on~>equencc, 
tho mtc t c hungeabiht,\ o f p tH h <·t:mno l bc r e lied up on . 
'· That ,' t lw l'Qulnll::o:-Ione•·,., po Ult. out. .. nattu-a lly 
mu:.t. bo roflt'(; tc u m tlohJy:, t o cngmc:> und nHtul l t' lt · 
u ll l'O co::.t ." 

ln con~:> tclcnug the mtlcugo I'Wl by locomoti' c::-.. t hu 
Corum 1::-::.ioner::. s ta t o that it i::. c lcu rly ind tea t ed by tho 
~:>tat.ibtte~ lt:t•d before the m that tho ong inel> aro ~' tho 
l->hop:-. fo• · O\'Orh a ul a.ncl ropttit·s t oo froquoutly. J ndcod. 
thoy ~tato thu.t experic neo with olh" r ruilways ~bows 
that at leu t t wico as g t·cat. a d is tancc ~houl:l bt' nm 

THE BNGINEER 

hy the loC"om o ti,·os on tho New Zealand raih\8) " 
be fo ro th<.·y cntet· tho ,.,hop)'.. R cvait·s to en g ines in 
~cw Zct\la n d a\'c>ra~o t\ little moro than o no engino 
p<'r annum. •· whil<' o n tho Nol'th-Ea ·te rn Railwny 
of Eughmd. tho engine~. inc lud ing heavy and lig ht 
ropttii 'H. did n o t tlvontgo t h•·o ugh tho s h ops moro t.han 
OIICt) in two YN\rs, fliH l t hi :-< "it h<\ut. taking into c·on ­
s itl rt\tion the difft'l'<'n <·<~ in th<' C"11anwtcr of tho trullic: 
''ot·kiug t·equiJ·ed . If this pnw ti<.-0 luul been c·uJTi<•d 
ou t in New Zealand , it \\Ould m ean that not m ore 
tha11 :J2 c ng in<•s s hou ld h1WO pnJo~sc•d throu~h t lw 
..., Jto p >i during tlw "' c h ·c months c>ntled Murc h 31s t., 
1!)24.. '' hcreas in aC't11al ftw t ti7i cngine-; w t' ro dc>n lt 
\\ith ." ,'onw of th<' I<H'omotivc,... in scn•ico a ro of a 
V<'r Y antiq uatt>d t y p <' . tllH I "ith tho large \' ttr ie ty of 
I~ pos fo rty-eig ht s t ttnd tt..rcl isM io n o f pn..t:; is not 
wac·ti<"nblo, and JtHIHt· add t o maint on a n <'o c·os ts. 
'l'h<' avtwngc ago o f t.ho ho il<.w~ <·ondemn <'<l in No\\ 
Zealund is 27~ yca1's, "hic·h is fn r high~r than ttn y 
ox p<.wie nc·o o n Eng! ish or· A m e t·i<-an r a i hnt,\'S. I t 
<·ompttr es, in fac t , wit.h 16 ~·<'ttrs in J<: ngland . 

Among the J'ecommendat ion~ made uudc r this 
head in_g are :-

( i. ) That m od e rn nutc·hine· ·~· bo provid N I in t h t' 
loc·om otive works h ops nnd tho gene ral tllTtlll!.!(' · 
111<' 11 ts t·eorgani 'ed ; 

(ii. ) That a sy~t 'Ill o f s t Hndanl gauges bo- intro­
duc·c>d in conn€'ction ''it h locom otive mninte ntt11c·c 
n nd r~newal ; 

(iii.) That. mothods o[ lwinging in lo<·om otives 
for r·t'pair b e ctu ·ef11lly I'C'viowcd , t o avoid cnginE:'s 
being brought in fo r tho ro ug h ove•·hau l too f•·0-
quontly: 

(iv. ) That the J:><'to no nnd Addingto n wc)l·l.;:,.; could 
dea l with tho whole of t ho lo<·omoti vc r cquironw nt H 
of both I s la nds : 

(v. ) That tho <'tlpi tal l-> t ock o f locom oti ves is 
Huftic ient t o meet roquir<'m onts. but tho av<wngo 
ttge is t oo high ; 

(vi.) That ma11y o r tho ox is ting t.y pes migh t bo 
a-bandoned , and that in ttdditi on to tho U tl rratt, 
t ypo r e ferred to a bovo. a po werful t.ypo o f tlm•o­
C'ylinde l' hw1ting oug i110 untl a three-cylindet· 
OXJH't> ·;;;eng ine with 5ft . 6 in . wheels s h ould bo int t·o­
duc·ecl : 

(vii.) That locomotives be ptn·<-ha ·ed fro m out­
side •·athe r than huilt in the existing s h o ps, whidt 
a r·e not laid o u t t o d o s uc h w o t·k econ omi<:a lly. 

(viii. ) That cons ideration be given to utilis ing 
old c- lasses of e ngin es wit h o ne o r two veh icles 
attached in :stead o f o•·d~ring s pec ial rail m o t o•·s. 

(ix.) That , a · t.h o a vorage ages of carriages, bnlke 
vnnl' and wago ns aro all high. indicating a n umber 
of 0b:-;ole to typ es, tho lttt t e1· be replaced as cn..ty 
UH J>Ol->!5ib lo. 

<..'0 (' l, n'UON. 

Th<' R C'po rt cone lwle~ with d i,.,e u::-..,.io ns of the qut•:-;. 
tio ns o f ((I) ~tore;;;: (b) pas-senger. s uburban , tow·i~t. 
cx<·tn·sion. parc<'ls' . and goods' tra ffic ; (C') train and 
wagon load : (cl) train contt·ol : (e) level c· r·ossings : 
{f) pa~:ongcr fa re;; tmd good. •·a l es and val'io us o t.h N 
lllt\ t t C'I'S. 

FBB. '27, 1925 

m <'mbcrs numh<••· 4296. an in<'reaso of 20, anti ('Oil · 

tinu<' to be tho ll:ll '~<'st c luh.... The a ... -.oc·iat<>-., of wl10111 
thoro aro DO\\ 69, h ave algo inc rcal"ed by 20. but tlw 
c·ompanions, numbering 5 , have d cercaHed by .:>. 
Tho g raduate ' , I o:~4 . and st..udonts, 92 ', HIIO\\ llrulth~ 
i ncrea~es Of 142 utul J 79 re~pcctiwly. 
In.~titution i'J.caminalio/18. - E xt\m inittion:-. fur 

cntran ce to tl•c l nJo~ titution \\ cre hdcl in Ap1·il and 
October. Tlw s t tld(•Jl t s hip cxaminnt ion \Hts pa.""''" 
h.' 120 candidate-> a nd the as~oc·iat<' mc•mh<••-sh ip 
C'\.aminatioo , wholl~· o r in pat·t, b~· l 95. J t il-> not<•d 
thttL a now "o<'l io n d Nllin!! with the <'<'onomi<·-. of 
cu gince1·in g wa" e m hod i<•< l in tho Oc tobe r n ....... cwiut(• 
lllOtnbCI'Shi p CXIHnintttiOII. 
)feetings.-~ino gcn e ru l m eeting' and fo111' <' 't I'll· 

~enert:tl meeting:-; \\' CI'O h c lcl during tho ye1\l'. 'J'<•n 
pap(lrs o t· r e p o•·t s '' <' J'C' pt·c~cnt ed. t.ho remuindcw of 
th o moet.inas bE' in~ d ovotc<.l t o "pecial l<'c l III'C'i, &<·. 
l.;Jcve n info•·mal n wot in~s were held. 

f-ocal B ra11che.s.- T ho Hvo loeal bran<·hc-. - <;I tt-.· 
gow. :\l idland. North- \\'e~tcrn, 1-iouth \\'nlc" and 
¥ ol'l~shire--<'ont inued thc>ir a<-tivitie._. .\ ue'' bt·un<-h 
- t o be known a" tho \\'o.~tt>rn Bra nch has been 
formed for the count i c>~ of \ \ 'ilt · hire, D 01')o.ct, c:lou­
<·e ·t cr. , 'onlo•·set , D ovon lind ( 'o•·nwall. 

/,.,ibrary.- The ( 'nu11c· il is g t·atified b y tl•c i ntrCtNII~ 
IIH<' be ing made of tlw libnu-y. Dlll'int.t tho ycttr, 
l S n books wo re lon t tliHI 5 14 Roarche;; wore llltUlo for 
s pecial inion11at ion. A working: m ode l of a compound 
diffe rential pumping t' llg ino ltaH been prcscntc<l by 
l\lr. H <'ntT Da, oy, a nd a lathe built by H enrv 

• • • • 
l\lauds lay 120 yea •·s ago haH been acce pted ou loun 
from the )lachino 'l'oo l T racles A -sociation . • \ :--<.•t 
(I[ s to nda rd- ized photog •·a phs of t 1 .e Ia tel->t pas-.en).!cr 
a nd ~oods locomoti\'0." of the fou r Brit is h rnih\a\'s - . 
has been received, a nd "ill be ke ,)t up to date. 

.Vationol C<!rtUicotc:~ ""'' J) iploiiW.<I. Undt••· till' 
sd1ome fo r t he award of N t\Lional Certificf\ tc~ antl 
Diplomas in E ngi neer ing, or g11ni ' ed in conjunctiou 
wit..h t.hc B on rd of Bdu<:~ttion, examination~'~ wrn· 
he ld at. eight.y tech n ical schoolH a nd f'O IIcgcs. Of th<> 
1435 candidates who presented them :-;olv<'", Gti4 
Slll'ceeded in gaining o rdina•·y and 166 high<'J' c<·•·· 
l ificates, '' hile 40 gained ordinary and :31 high1•r· 
diplomas. 
Pri=e.~.- The \\'i llan,., P remium , about £).) , \Ills 

n.wuded t o '.\fr. P . C. D e" hnr ·t for hi" paper on 
·• Britis h ttnd Amc r ic·an L ocomotive D e;;ign and 
P •·a c tice .. , !<'rom t..he Bl'yan D onkin Puncl a gn1nt 
of £20 was made for rf'lsearc h wo •·k t o ::\Ir. S. J. Davi" 
and a n o the r· of :£ 17 to D1·. H. Mawson. 'l'ho T homas 
Hawk ·l.ey U o l<L 1\lcda l was presented t o P•·ofe,...;or 
\\ ' . T . D avid f01· hi" papc r·s o n " T he i\1 issin~ Pr<'"-"lii'C 
in (: a~; Engines" llnd " H.eat L os · in (:ao; l~n~inC's.'' 
A Hawksley Premi111n of t l O wa<~ awa•·cled to Dr. 

• 
H.. M<N;. ThE' \\'at f'•· .\rbi t ration P •-izc of £:iO \HL"' 

di,·iclccl equally be twee n ;\£1 . 1 ~ . B. Th1ll ''nd ;\lr. 
Dnn iel l"ifc. 

R c.scarch Uonu11 ill re,v. \ \' o rk fo•· t h (' . \Jioy.. oi 
• 

Iron ne. ... earc h Committe(\ \\' Ill'\ continued ut tht 
Natio nal Phvsical L ttborato n •. Thf' fu·st r c,;ult'i W\WC 

• • 
puiJii.;;hed in a ])ll lh' l' o n tho re lation.'~ of iron ond 
IJXygen. pre..;;en tecl by Dr. Ro~onha in. boforo t h(' r 1'0 11 

a nd tee! tn. t i t utc, and in H paper o n tho production 
o f magnesia p ot . . pre."f'll ted by l\1r. T1·i tt o n bC'f o ro the 
R oyal • ociety. Fm·the r work ha been clone on tlw 

Institution of Mechanical Engineers. alloys of iron ann c hromium llnct o n th<' pt't'p tuntion 
of pure <.'hromium and pw· mru1gane ·e. This r em <·h 

'J'KE seYCHt y-oighth llllllllal gone rlll m <:etinl.( oi t lw iR UndE>r the cha1·ge Of 1\ j o int COmmit leo o f Vtll'i0\1:­
Jn>.titutio n o i Mechtlnical Eng ineer:; \\'1\S he ld in learned SO<' ietie~. F o t· the Cuttin~ T ools n c .... ctlrdt 
London ta:;t Friday evening unde r the c·hai • ·man'~hip C'onunittee wor·k ,,·a:-~ dono b,- Dr. R o;;enhain, lk 
o f t hc prust y ea1·'s Pr(;''l idon t. 1\[r. w. K. P atc h C'II. 1-i t a nto n and Profe..:;..,or E. <:. Co ke r . T he rc'lulh of 
ThC' a nnua l repo• t. of wt1ic·h we g ive a ummtt •· t.his work h a o been. o r arc about t o be . communicut<'d 
b elo '' . called fort.h little o 1• no discussio n , b<'yond a M general meotings o f tho ltL'l titution. Fo•· I ho j-Jtll'(l · 
grun1.l.Jie at. the prico <· htH·ge< l f 0 1. 1 he r '""'it 111 ion · s nose: T e.c:;t..s R e ea t·ch 'omm i tt-e<', M•-. <..:. A. Ha nk ill" 
a nnua l dinne r t.ic k0t.,, nnd n ~ug<Ye~tion 8 ,.,. to an im- has been s ttulyjng tho c fT<>c t s o f adhe. io n hol ween tho 
provom ent in the manno1· o£ pr;senting tlu.• allnunl indenting tool and the material in ball nnd <·om• 
t a tom e n_t o f th~ In.'i~itution's financ·t"s. B o ll a point s i 1~dentation hardnc~s t ests. and wi ll ho rtly rcprlrl 

wore !:!at•sfacton ly d•sposed o l. and the rcpod 'H'"' hts r e ·ults . A fourth rcpo1-t fr o m the ,, t eam Nozzle'-. 
d eclat·e<l canietl. R esearch ommittec will sh o r t ly be pre~ented on 

Tho rcsuJt of t.he ballot fo r tho annual c lec· tio n of tc t s conduc ted '' ith 12 d cg. thin and thic k impul-.c 
Counc·i l wa.;; t he n annotwcod , as fo lio'' ,., : ., \s p 1•0 _ nozzle . und with sin~lc e lementary nozzle~ . 'Cndcr 
:sidcl_tt. , ''u·._Yincent . L. ~1wen; n;; \ ·ice- p •·esidon h , joint l't>searches it is t·cc·ordec:l that the '.\[at'i nc Oil 
Eng m eer \ ICe-Ad mll·al ' 'n· G<'orge n. Gooch in a nd En~inc T rials 'ommittoo hAs now condnC' t<.'d lc~t:­
Mr. L . St. L. P ondred ; a.;; m em be rs o f Counc·il , o n t he " D oxford " and t,hc " C'amellaird-Fullagar " 
M t·. A. E. L. Ch a rlto n , P1·ofossor E . c: . <:ok e r , L ie ut. - Ol)posecl-pis ton e ng in es. and s ho re and sea tests on 
Colonel David .·o n , l\lft·. \\' . P . F . Fanghan e l, 1\lr . t.he engin es o f four motor ve ~sel . Tho Comtnili<'C 
~ames Brown (of 'cott.;;' l-ihipbuilcling and Engince•·· p re ' entecl a r ep o r t o n the> tria l:-; of one o f theHo vt>:--:-.cb. 
tng C'omp~y. Green ock ). ' i1· A . . ] . c. R os ' (of H aw - t h e ycamo•·e, las t 'ovember. and will :-~ ulunit 
tho m , L e lte and C'o .• Xowc·a-.t lo). and )fajo•· 1-i. J . further r ep o r ts thi · ycat·. I t is h op ed that the fino! 
Thnmp,...on (of John ThompHon \\"ater-Tube B oi le r,.,. report of the H eat gng ine Trials Commi tteo '' ill he 
\Vo lvel'l tumpton). Tl1e tht·ec last-named gentle men r eady by the end o f thil-> yea •·. 
ar<' now('omet'l:> t o the Coun cil. Brit ish E nginecrin(l .'' i l fmdro·ds _[..;.o{uciatwtt. Thl' 
:> In I-ii e Yi~1cent Rave n \; tt b:'ien ce abrofld. '.\ Tr·. <.:otm ci l made a g ran t of £2.30 t o the n. R.K. \ . Tht' 

l atc·hE:' ll <·ontmut>d t o ac~t t'-" chairman. , 'i r ll <•n 1·, . work of tlus bod~· , it 1s record ed . is bei ng hiudcrc<l 
F.cm _l<••· ·~·o~·ed t\ ' 'o l<' of tltankH to I\ lt-. P a t c·h c ll f or b~· itH r cst •·ictccl f'imllwittl rc'~<H II 'C<'s. 
)II >-; llld<'[utlgablc S(' I'V ieos dtll•ing the ptl"t \ l'l\1' 1\S f" iJiftltC('.\', - T ho fillHill'i 'll Ht11lt'lliC11 t f<l l' t h" \ 1'111' l't'· 
I' <' . lt> I ( ' t . "' , 1 I . ' ~ 

... .... H 11 · .ap lillt "tltu,(l)' S<..'l'OIH('d tlw ll tOl ion , V(11ll'l ll tOtalo'l:pc nd il\lt'('Of Cl J..J.:J27s. Hd .. uiH.I IItttllll 
\\htc!l \\ ll :j. currie~l with ucclu111u t i<•1• . ~ J r. l'u,t chl'll . i llcnnlc of !;:3~ :3:3 t 1 :Is. !!d . lt i:; of intcn·~ l to 11ott· 
Ill r~~pondm?, pat~l a t 1'1 b ut to !.I ll' Hs::.t ·t anl'<' ho hud that the l ust 1 t ntion E:-.ru111 nut ions \\ere t·c::.p oll"tbk 
re<.:Ot vet! chmng hi::. yeur o[ office h um hi:-:. l'Ollca gue::. tor au ex pend i t u rc u t £ 1540 1 Zs., but tha t u -.tWl t'l 
~.Ill tho Cowlcil and ft·orn Ue nora I '.\Io" 3l ancl lu~ tl423 l 6 . . was t eeovcrc(l bv wu v o f exanunahon fee ..... 
~~~~~~hmt~:> o n tho ::.ocroturiul ::.taff. 'f h · ~ • ~ nat10nu l co:·tifku t e:. and cliplonu .1:- co::.l the In::.tt· 

~\J)Di.UtY 0 1 TUX: .\~ :-.U.\L R t::l'OlU . tutto n £ 1:3:H !) . l Od., but. he re 1.H!Hin the fec ... t ccot\'t..U. 

11 u .. 1 . , , . . • , lttUOWitin g t v t 103 ~b. 9d., offset tho bulk of tho 
• I. ill cr~ 11 p.-0~1 D ece_mbc t 3 bt, 192-i • tho lllvtn · oxponditure. Tho p.r.iutiua o f the ·· Proceeding)'. •· uud 

bor::.lu p 1.r~ ~l , conta tncu 9:)~5 namo:o., ~:>hO\\'ing ttn Ill · .Juumal involveJ tho CXJ >C~H lilur<' of C3ti?:l 1 !1:-. I hi. , 
<·•·cn,.,c o ·> .:> over tho J>rO\'IOtts Y<'ll l' lt i f · t · ·t 1 1 · · · 

1 . ,. . ... · "' 0 _111 C i t'~ I Hit . t)~ sale o f ''\. trn t'O t•tcs hro u g lll 111 till' qtnt c 
to nu t o_ t 1~tt t..ho numbet o f full/~1Cillbcr:-;, 3 187, IH !!nl ttf~·mg s um of Cn!) l ~s. ll cl. On rel->cO I'<·hwork 
o no mo• e than at l h C\ C\nd of 1023. Tho a"lROl·iat<.• .£I Gi;) 4 ..... 2d. WM <> pont . Tho meetings cost £1454 1 ti:. ., 
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of'' hich t-l lll\ Jno ro t ll"ll ll t• lf. ,. ,,.., ~, • 1.1 1 · t l 1 o 
o • "Q'"' '•H. '>< •• l" '><' ' nwn n1uf' • fl'~ X p c •· c·onl. in the s tarting effor f. lfp Hllg-

aguinst th<' local beanc ho!'. gc•sted, there[or·o, that tho valne nf rolle t• boal'in ~>t> 
f OJ' RerviceJ<; <'n tailin g fre q ucn t s tar·t s a nd s t.op~; w~s 
n?L so ~rent tl;" . h~c.l .been Atatecl in t.ho paper and the 

Tl oo bus incsH of tho annual 11l<'Oti ng IHwin g b<·<m d 1scusstoJ L Cn t ICI!"'IIlg tho figu res I o r tho K en t.i,..h 
d isposed o £, the' ili ::~ctmsion wa<~ r esumen oi Mr. :r. B . T own- Leicester t e:,t s l)n tl lf' Midland R u.il wnv he said 
Duldc•w;' paper, " A n ti-fric Lion B eal'ing A ppl ications t hat as given in the p a pe r· they preHented ;,;,.v li t tle 
for· H eavy Duly." Thi~o~ p a p e r wn:-; prosPntc d at, a upo n whic h t o form r. ·ountl judgme n t. It \\;a~ no f 
"'eo~itlll ot: ti.w ln~lit,~tion hold o n. l<'obruary 6Lh. \\'o sound to ha"<' an o p inion in a matter o f t,hi ~; kind on 
l'f' tH'Inted Lt 111 a n :1-bn<.lp;ed fonn in ou r· i R~ue of F obl'll · aver·ago figurcH. He hirn:-lclf had fo1md Raving:-~ of 
nr~· j 3tJa. 2 p er cent. ut Oil<' time and 40 p<'r· cent .. n.t a nothc 1• 

Si1· 1 h•nry F owle r , o pe ning tho l'NIIIrn<·d dis <·usHion, · u11cl e r cxac! ly equal conditio n.q. H e thP.re fo rc 11 r~cd 
CXJH'C-;..,ed. r eqrot lhal laiH posit io n u<; reporte r lo t lae tha~ tJ,e )1HII anrl fig-tli'Oi'\ Hhonld not be tak(>n f'IH con -
forthcom_ang Jnte m al io~al Rttilway Congr"CHH p a·<>- C' IIIA I ~'<'. " . . 
du<kd hun ftoo rn t·ovct\lmg o n tha L ocrns i o n c·ot·La i n Mr. .J · D · I '' m bc•·ro '' >-U!!~e:;ted t-hat the res• ~"~tHnco 
fuct'i a nd figlU'CS in his pOH<lCS~< ion J·egar·ding the ~e of ro lling ~for·k mi~ht be r'('(luced without. tho use of 
n f r o llet· bearin~s orL Br it is h railway~; . H e cou kl, :olle r hea1·rng~> hy ~>l';ll?ly r·educing thl) diam<'ter of tho 
Jao..,,·evet·, sa~· that. thoHo fact s and fig w ·es d id u ot JOLL~nals to the m m1m11m . ron~;i~o~ tont w ith 'lnfety. 
nmounL to much , a nd sh o wed little more tha n that De 1!nle rH wPro not a lways p a·opa recl t o mal<e s ucla v 
a·ollc r beal'ingH o n Dritis h railways wore s till in Llaeir r·odu~tion , l?ut i 11 Amer·ic·an l ll'~tctico lac estimated that 
infanc-y. Procel"<.l ing, he recalleu Kit· J. A. F' . .'Hspin· t.he R 1 ~e .of JOLII'na,l.<'o.mmon.ly used added 10 J>OI' cent. 
Sloll 's t rain rC'~;i:-; tanC'C expOI'irnents of twon.ty- fi vo ycaJ·tj to tho. JOurnal fnc·f 1011 wJtho ut Aec uring any c·orn­
ago, and Ha id t.llat, roug hly it could he d ed11ecd from pC'nsll.tmg advanta~P. RE'~arding tho q ue:-stion o f end 
Sir .John ':,; re~;ults that 0 11 u. t,wontv-coa<·l• t.rain tho thru.st , he rema rked that designers we t·o apt L0 foa·got 
rct- istanco o f tho journal~;~ amotmted at, 20 mile~ a n that a t 11igh specd ~o~ tho ho•·izontal fo r·co w ight ho 
hour t o a b o u t 30 pet· coni . o£ the tot.fl.l , at. 60 •niles V> 16 to l H p c> r con t. o f Lh0 weigh t on the jour·ual. The 
11 po1· c·onl. , a nd at 80 mila..., t o 9 per cent. I t w~'\l; <'n<.l thru .. -;t s ho u ld he accommodated hy t ho provi.-;io n 
evidon t , thor~fore, t hat at lllO<.le rakly hig h RJH'cds of d o uble colla t'H at ~::ac·h end o f the axle so that P.ach 
•·oll e> l' bC'arings cou )(l doal with on ly a s mall par·t of o~ t lao. hombloc·ks wou ld s uppo1·(, onrl thrus t in either 
tho Lotal train rotj iRtaucC', and it wa-; thi:-~ fact wlaic h dll·ec twn. 
procluco. l tho •·e:-~u l t t hat o n lon g d i-.tance, fllst tri p H, Mr., F . :L H oolcham expres~cd_ a~rcoment with M r . 
s ur·lt 11s thoso IJebweon K enf is h T own and L 0icester H~·do s VlOWH a-; f o lho varaatJon of J'esults under 
m ont ioned in tho pap e r , tho Ravin~ of coal g ivou b; a p pa,·ontl.v uni_fo1·m condition H. H o. h a d h Ciarcl of 
tho ll 'iP of r·o Uor bes 1·ings wu:; s mall , if thoro was any Sf)m e t est s r·atTIPd out on tho Ha~nc h'aln , on t he ~ame 
at t\11. lfo a ppr·eciatocl t ho advant.ago whic·h roller· C'OI II 'H<' and o n tho Sl:lmc dny, wiHc-h ~avo I'C.sult~> w hic h 
hea .. ings confe rr ed in the rn~atter of overcomi ng fr-iction 
dw·ing tho accolorfi.Lion. p or iou. l3ut a well -tle-;i !,fncd 
wcll-lu bricn.ted whi t e mela l IJearing took a lot. of 
l)eating o nce thoro was t..horough ly c~tablishod t IJ(• 
phenomenon, whatever it wa H, that, wa~o~ mtmifo:-~tcu 
when white metal a nd lite«' I moved in C"on t lH·t ""if Ia 
ra.ch o the r. Uorwluding, It o caiiO< L aLL<m tion to t he 
fac t tlwL Lh e :\1 idlanu R a il way Lost-; s howed a Nm l 
('On >~urnption of 0. 068 lb. per ton -mile fol' tho plaiu 
hcari ng trai n , whe e<' a.~ t h o Fin land R a il wo y:-;' f C':-< t 
;-.bowed a con..;;umption of 0. 102 lb. T h oro wa s u 
:-. im iiA.a· cl i rToren co in the r;ommmptivns w i t h tho rolle r­
b<'arins.! tt"aiu.-;, un1 l it waH p1·obably to be asc·r·ibcd to 
a di fT01·~nce in the qua li ty of t h e coal tL'i(KI. 

) tr. D a nie l Adall'\Hon said that whe reas the a~tt..laor 
in t ho op ening 8ta$Z'eR of his p aper r·fl.ll<'d promi ne n l 
attent ion to the nece~o~:o;i ty of dur a hility in rollt>r· IJCal·­
ingl'l, he did n ot at any Fl llbl'eq u e n t Rtll,!!O giv() a ny 
c·ornpa1·a.t ivo d ata for· th<' lifo of J"o llc t· heRring's a w l 
pin in hcar·ings . ll o a lso pleaded 0 a at m or(' rc~o~ t I' A in t 
mig ltt h ave boon OXCJ'<· iscd in int r·oduc ing tho name·:-; (Jf 

s pN·i fi<: firrn . .;; into f he· papor·. 
) fr·. H.. \1\'. R eid , ' 'tUTiagc nncl ,,·ttgcm :-.tlp t•riu Lclld(•Jll , 

Loudon, M idland ttrad S<·otti:-;h R a ih\ay, Dc•t·h.v, snid 
tlan t tho MicHa ud H.ttilwa y dcHirod t o iH<·ron.sc the 
fi.('{'OJlHnotlalioll o f its va~I:!OII g<' r ' C'oaclu•:-~ w ithOII t II\· 

<·r·r' u ... iug tho :-;i~o of if 'l )(ICOmotives. Tlw t ·c;~ , aJ t '~ 
ob tai ned wi th r·ollcr bcnring:-~ 011 Llao ~wecl ixh rai l w~ty-; 
provid ed Pllt'OIU'ugclllont, t•> c x pe t·iment with Hur-h 
b~::a ei ugl'l with t.la ir~ <1nd in vie w, but lhc oxpectat iouH 
fowled had n o t, b<'cn COIIIJ>Ie t e iy f ulfi lleu . Ho realis ed, 
l•uwovcr , that r ollot· l,earing8 possessed other advan-
1 agel'S beyond the reduction of runni•1g J'CHistancl". 
On tho P ennsylvania R ailroad the diffi culty was to 
:-;tart tho very h eavy t r·ains t h at we re used. There 
wa<; n o diffic ulty in koop ing tho traiM going o nce tl1oy 
wore s tar ted. Jf thon tho W'JO of roiJC'r bcari ng'i por ­
mitt,ed ca;{y s tar ting they formed a e;ood investmen t. 
H efeJTing to tho excellence of t h e pl nin bearing!i used 
t>n tho ~idland R ai lway, he J'Oillark ecl thfl.f it w ns 

0 

cossontia.l t o tlHO a good '' hit.c m otfl.l , t o fini.~h -gri nd. 
I ho fl.x le::~, a nu to att.end to t ho bearing,; r ogu lad.v a nd 
f horoughJy. .Hi~:~ railway h ocl tried roller b NtringR 
o n pol'ICJ'H' tnack s, b ttr'J'OW:-<, &(·., bu t ltSl.< l fo•uu l thoit· 
c·tl'li p r o!oi hit.i vc·. 

,:\Ia·. J)n.n iel Fifo, lllec·han ic·~:~l c·ugin {'(w t o thc ( ' l:vdo 
~~·vigu.tion T rw•t oe:-;, g av0 s omo pn rtieu lurx of w hnt 
lJc <.le~;ct ·ibecl u:-~ t !Je hu·~el':IL boll J,ear ing ever ttl'lod in 
tb is <:ountry. This bc arin,l! \\'tll-1 111ad o iu ( !e>mulny, 
tuul WW:! employed to l':I LIJ>}'Ott a sltuft. l O~io. diatnoiol', 
o n whic h was mounte d a (ly-whccl " oighing Hi t on.-;, 
l'u nning at 37!5 revolution.-;. End f ht'Ut>L proved cli fft · 
cull to hand le, and aft e t a yea r t h e raN' bcra111o pi tted 
a uu the ball:-; fractured. Tho be a•·in )! was the re upon 
r(lp)accd hy a plain o ne of whi to rnol ul. On tho santO 
-. t.a.ft a s maller ball boaring wM fit t ed. This bcal'ing 
wa"' praclicn.lly free f rom e nd thrus t and r a n Hati:-~­
f a<"Lori I v for· ~ ix veaJ'H. \ \'h on it gave o u f it was •·c· 

0 ~ 

pla.ccd h y a r o lle r bearing whic· la had beon runn ing 
\\i f !J()II L t l'Ouh lr >~in (•(> it W:J "l fitll'll. 

}\!a· .. J. H. JlyciP, of tbo Naf ional P la,vs ical Labor · 
utor.', xn.id tha t IH· laod h E"C'n I'<'"JlOIIHi blf' for tilt• 
:\afaQIIHI Pl l\ s i<:nl La bont lo i'V fc><ts or1 f i'H IIl\\11 \' c·nr·:-; . 

0 0 0 

'" \\hit·la rPft•a·r•n !'l' \\OS tmodc · i11 fl11 • ptq u·t·. I f \Ht" 

Hupurtttnf , he f llough t. fo tnttko ttuitc d etll "lllll tt 
reduction o f SO pe r cent. in the s t a rting rt~istaru:o 
r call v a m o un t ed t o. If a c u rve of total t'esi:-~tanco ot· 

• 
t 1·acti vo offo•·t wcro p lo t te<.l. agairust ::.pA<:e covered f ron 1 
rust, a graph would bo obt.aw.ed.. Lot:. a. pluiu bearing 
!'Ul' \'.'hich diflered roator ially from tho gl'aph OIJtainoo 
fol' u ro ller bearing car only in t he earlier p o rtion­
t-ee the accompanyiug diag ram. Tlao wod< dono iu 
b ring ing t h o car fr·om r<'s t t o it:-> l'llllning ~peed waJo> 
p ro port iou a l t o the a r·ea unde r· tlac (' tii'\'Cs, und \\ tc 

clenl'h· rrt, t ~l'fiAth afTN·lNI ('\'PII b\ a t'l'dll (' tion o f as 
• • • 
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o•~-----------------------------------OISfANCt COYCRCO 

v:t rit·d IJy a:. 11111dt as :H) pc1· c·cuf. Tlao autla o1· l nt~l 
III'CiiCilt<·d tl to Midland 1igur·es \\'ithouL a tLo nlJ>I ing to 
explain ot· f'X<' IIHO them , but. som<' s 11cla var ia t ion a:-; 
Ia<' httd m ont..ioned wo uld b<' q uite ~:~ utlicicn L to r·over·:-;o 
their sig ni ficanc· ' · A-; to tho diff<'r·encc hcLweon tho 
c x J,Jc r·ien co "' ith roller bea r·ings in t his count r·y anrl 
on tho ('ont inent , ho t hought. that t lao :-~moothea· a nd 
bot f PI' t rad<s pO><HCI:!t~ed b}· U ri t.iHh ru-il way~; would 
g1·catl~· as:-~i~;L t he good behaviour o[ plain hc>al'ing~:~ 
a nd ther e fo re l!ive m llc r· bearing~ a l'ednccd chance 
to ~o~how to advantage. A~o~ a con tribu t ion to the diF~­
cuH~<ion oi practical e xper ien ce wiLh anti -friction bcar·­
ingR, lao r c poc·ted that. ho WRR awar·e of ::.orne t r ain 
ligl •ting d ynamos whic h wor·o fitted with b a ll hea rin g:>.. 
T ho commutators wore found to suffer much mor·e 
from c hatter· ancl wear t ha n did thoR<' of ~imi la1' 
d y n a mos having plain he>nrings. 

Lie u t. -( 'olo n<'l A. K D avi<L<:ron d C'alt "ith t ho tL'ie 
of r oller hca ri nas for t ho big onds of m otoa· v('] aic•l" 
e ngine connecting-r ocL-;. Many tda ls. he s aid , hud bee n 
mado wi t.h s uch bcm·ings, bu L tho diffic u lt.v alway~ 
onco 11nlel'ed wal-4 t.h<> fnv·t11ring o f tho cao;c>s. W itla l,ho 
nuthor 's s uggeHtf'cl clrarac t <'l' ist,ic of a d eHirnhl!' roller 
beari ag d C'"ign , 11amc l y, that t,ho 11 n it s hoolcl be non­
adjtL'lLa b lc, ho WllH in full agr <'oment. ln t ho JUIO 
War OfTk·e :-<pecificat i0n for s u bs idy lo rr·ies plai n 
float in g bu~hP>~ for tho front a nd J"ear a x leH ltau been 
Hpec·ified , although pres-;ut·o wa..-; brough t. to bea r in 
favour or Lhe adopti on of adj ul':l l able t a pol' bcarinW<. 
f t had hE'~n fo und in the ca se o f tax i-cabs that no 
p E-rtco waR obtained un t il ~>imilar adj u'l tP,hlo hearing!i 
ha<.l. boon m a d e n on-n.djus taulE>.. Dw·ing the war 
mfl.ny . \ m m·ican lo tTic"l were s upplied w ith tape r· 
r o lle r bear·ingt~, whic h , alth ough t hey could be 
adju~; ted in tho wo,·k :-~ ho J ,, r·ould n ot be a d jus t ed by 
t he drive r o n Lhe roads ide. Th is plan ~;eemcd t o presen t 
a J"easona blo comln·om i~;c. Tho self-alignmen t rhar ar·. 
t oriAtic which tho a 11 tltor a lso Hpecificd ru> d eHir·ablc 
in r o ll <• r heaa·ings <'OVPI'N I a pr·opCI'ty w hi('lJ . if lli'(.'H<' nf , 
110 d o ll b t I{I:LVO ( l ac• dc>~o;igrt <'l' II ('()Ill f Od U.bJe f C'Oling. 
lr11t 1\lr idt o f IH' I' \\ it-t• '·' " " 11of IJI' fir:-~ f .r·l»sto: ~o~ igll ifii·H l l (·l'. 
'l'ho uw·crlHint.y llli t u LIJO lc ug lll or lit'o of u roll er 
bCrll'illg wa!) a HOl'J(JI I'> fc.•.: t 01' I c Uing aga.in~;t it..'! ooopl iou. 
H e in .... tancod a n cxarupto of a pump fitted with :;uch 
bea r·iug:i whic h out a iled tho necess ity fo r throe s hifts 
wat<:hiua: it night. and d~Jy, b ocauso o f tho com]Jloto 
uncertainty a s t o when tho b cnrings " oro going to 
bt·e a k d O\\ n. 

1\J r . E . Bruce B all aHkcd foe f urtht: r iuf on natio n 
regardi ng t he d "~>igu (Jf •·ollo r bca1·ing:-~ for Jl(:avy lottd6 
n t s low s pccd 'l fl.n d fo1· a :-~Latomont aH to tlao rclt~iive 
udvn ntage o f w.-ing cage" a s a.gain'itJ t 11e p8.\!kin g of t he 

r·olle1·H <.:lvHely w i thouL rages. l~ngincer Rear­
A dmiral Skolton said t hat b a ll a nd rolle l' bearing>! had 
no t. be n found t o g ive mu<'h Ftati~faction in the Navy. 
RPfo ro thP war OXl>erimcntH wc•·e cond uc ted on tho 
llkr o f HU I'h h ca1·ing:; in thl'UHI block.'>, huL it was th<.> 
nclv<'nL o f the Mic hel hcar·in~ whid1 n lo no made tho 
Hood po~-;ihlo with Ile a· 150,000 horse-powe r. Mr. 
J . H . H itchon rcco11ntcd tho success a chieved b y h iR 
fi r m wi tlt the use ( 1£ roller bearings of a. :-~imple do~o~igu 
o n rrwlre-gnugo "ngnn.H that. }lftd to h<' pw;hcd hy 
nati vc> la.hou r·. 

:\'11-. • ·. U. C'roxford s~tid thttt it. wa'l more 
impo•·tanf to k nrJw to what oxt.<•nL fl. roller· b earing 
could bo LI'UHt cd tht:to1 to h ave a n exact knowledge 
aR t o the F<a vi ng of p owc>r it wou kl effect. A s ingle 
broakdown 1nigh t wi po out a ll the value of tho saving 
offedr-d. H <' held that, ne it h er a ba 11 n oe a r o lle r 
hNtrillg was a mc>c hanicall v :;ound dev ice. '£he 

• 
hearing bC'b,·r•('n t hfl ba.IL"' o t· tho rollot'li a nd the cage 
wafl a point or a line, and there fore a ver-y small load 
wo11ld produce a vPJ'Y lti,e;h :;t,·oss. Tho material not. 
hoing pc r·fec·1ly hA.rd , cle forma tirm of the ~o~kin mus t 
OI'Cu l', anrl t ho r·cHultin!:{ fatigue caused b y the t'ep e· 
tit.io n of t ho dcfo rma! ion was Huch that no metal 
of whic·h we h tul J..nowledge could wi th'ltand it. Th is 
rleforming ac·f ion wn.., ahsen• in plain heat•ingR, and 
until i t wns e lia nin.at ed from h a ll and l'OIIor b ea1'ingfl 
it \\ooulcl b e i mpoH-~iblP to tr·u!o' t t hem. H e aL<Jo crit i­
cised b a ll and roller bearings on the gJ"ound thai they 
wer e difficult, to a pply, rcmo,•e nnd r oJ,Jlace, owing to 
the fact thAt they were not spl it , a-; were plain b ear· 
ings, and had therefore to be s lipped into p lace from 
the e ncl of tbc HhafL. 

Mr. 0. P. \\'. , irns Hai<.l l laa.t the pape r, in l':lpit,e o f 
i t:-~ ti Ll", made no refer en ce to anLi-fric ti on beac·ings 
uHing r·ocking pad R ~o~uch a s those of t ho Miche l type. 
J n ball and rolle r b(>arings final rlep endence had to be 
place<l upon q uulity of mate rial. r ndeed, h o under­
tst ood t hal the material u.sed wao; nal'marked for tho 
}Jlt t•poso f l'('lm i t:o; b irth on wanlx. 'rhat was uot s o in 
-:\t if'!1el a 11d s imilnr b <>Rrings, fo1 · in HILCh appliance.-; 
final clepend on C'c· J ""ted 11 pon o :-~econdary material, 
IHlmPI~ , tho l11br·ic·ating oi l. In h n ll nnd r·olle r· bearing,; 
was Lh('lrO a c tual rne tal t.o J•le tal c·on LacL with the 
rac·e '! lf there wet·e, what \\ aH the functjon of the. 
lnbri('ant '! Did it set·ve the puq )08e s imply of cooling 
tho pA.d ~o; o 1· we~ it an anti-COI't'OSio n agent '? 

~fr . . J . B. D ah lerus, tho a utho r , t.hen r<'plicd brie Oy 
t o ~:~orne oi t he point:o~ rttised during tho two diH· 
('IIHHion:-~ . J n making c·omparisons o£ the fll'lving 
0ffPcted by tho use of l'oll t>r bPa1·i ngs it was n ecessary 
to k now t lae relative coHts of maintai ning r o llee a nd 
pla in bParings in good C"ond i t..ion. 1t w ould , he tho ug ht , 
he interestin g t o h ave ~o~omP rie;11rAi! o f that nature 
fa·om tho J l idland Railway. In Nweclon :t two 1nonth:-;' 
t e ... t had rC'vea lec l an economy of 14 por N.m t ., at which 
rato Lh~ incr cas<?d co~;L of the rollPl' beari n g<> would 
be paid b a<·k in 4 . 6 yeaJ'S. H c·ould Jw (lefiniLoly 
Htat<'cl Lh nf the co~;L of mainta ining ro ller beal'ings was 
J <:>;~-; fhan that()[ m ain tainin g pla in bearing><. Agai11 , 
it was undou htPCIIy ta 'llt' thfl t J"o ll c> r· h l'nl'ingt.; 'iuvod 
t.hc OCC UI'J'C'n c·c o f h ot boxes. J n fltP L' nitN l S tates 
:lOO,OOO mi le~ had be~n run with roll<'l' bear·ings with · 
o ut a, s i_nglr llOt box hoing foulld. Tl•c fit"Jo;l UH" of 
r·oll t"r lwA ring:-~ in the foi t a t P:'I wo>~ madr on s ic><> pi ug 
<·otac laes s imply in ord e r· t '' avoid the di:~lurbarwo o f 
1" \"'sengorx fot· a hot b ox. .\ ~-; r·C'gardcd t IH' c·rJ~o;L of 
a·oll <>.r· benringH, th e> l\lidla n rJ Railway t..ypo ill11 ~< t.ra.Lccl 
in the pape r <:OHt £ 18 pet· nxle- box , a~o~ rornpareu with 
ah0ut. £1) foa· o plv in hearing. On t he que-;tion of 
tl-u~t wo r th i ne:-;s, he ad rni t t c d that t.hca·E" wa..c~ a fa tiguo 
Fltres~ in rolle r a.nd hal l beaa·inl!s, b11 t c laimed Lhat 
recent re~;ea rch wor·k had onahlecl rlcsignOI'>~ to HO I tho 
s tress a nd doformfttion iru;ide the limit <; f'CCJu ire<.l t o 
g ive a d Psired life. 

NEW WATER AND DRAINAGE PROJECTS FOR 
SAO PAULO. 

rl'111·: pOt<Hibi lity of a furLhor p1·olougcd tlroul-{h l , hi rnilur 
l O tltfl.l of JaHlo t;Umtnl:'l' , h u R inclur•ed tho (;ovcrnrrlCill of 
l'5o.o Paulo, llrnzil , 1o proceed with t.ho pt·oje<;t for 11ar COli · 

Htr'ur·t ion o£ ""new water Hupply ~y.4em :;urh us wi ll ,n,..e t 
t.he nec·eRsit.ies o£ tho poptLiation for the saext LweHty yeut'H. 
The project. compri~a t.he consLr·nction of o d>J.m •~l tho 
wate rfa ll of Gra~ (Cotif.l.) t o form ll reg11loting I'O>i<'rvoi •· 
whic h wi ll provide a daily suppl y of 201 mil lion gallon~ 
of wator ; o.nd a re:set·voit· at. tho Cant a J·eiru lo Hupply an 
1\(lditional 3,750,000 gallons per day. A fur the1· rf'l'!ervoit• 
to contain 3 } million ga.lloOB will be conBtruc t.ed 0 11 the 
l'lorrn of I tabera.ba. for giving a supply t.o Ponha. ' l' ho 
oxc·e11s volume for Lhe basin of C'f\bu~u wi II bo ltt~el l by 
meau.a of o. I wmel between t.he valley"' of tJriH'ocquiWl. and 
Ca.bu~u. The oxil!ting wat.el·wot·lcs wi II be im pr·oved a u <.I 
cxtondcd. and. when rompleted, the impmvernenls wi ll 
I!OI'VO to t!upply water fr a· 2,000,000 inhabi1aui H. 

Tlao Ministe r of Ag1·i{'ullnrC' fo r tl•o Xtntc• of Na.o l'1\1tln 
l111s a l ~'' given in~<l l'll('tionl'l for· tho )11'0[11\1'111 i1111 of fiuul 
pl ~llll', I () ht• t< llhllliftC'd 111 lhf' l)r' flM'll)lf'lll of \\',~ l t• l' IIIII[ 

, ' C\Hli!C', for 1 rllpre~vt• lll\'llh; i11 1 h t• dnt.intt ;..:l' ~y:-.l crn o( I l11• 
<·apilaf. Tltl· \\01'1.. f'fJI1lt'rnp lalrd lJ I(•luLI ··~ llw h\~ IIIJ.; of 
sewE' rtl hencat.ll tho Cll) tlllt l to oll t>eC tlOn~> not :' c t 1:11 r1 ed; 
t he laying o{ a system of iut ol't·cpting tSO\\ er .. ; tltr·1t·l:'atment 
of t Le 1:10\\ago m diapo:;n l W()J'l\ ::s to bo <'OIIhll'lac;tod ; 11au 
coo.s.L~ucLion of rain-wa.t or rOt>Cl \'Oirts ; tlllu tlto HJ.t.tullutiou 
of mol.o!'S in ull pro port ic:i linkud 1 o tllo wu.to1· touppl) 
R)'btom. 

The e~;timatou co~->t o£ those work" i.~ 1:!0,0()0 contotS of 
I'cis, w!1ich would includo hotl1 tho clruiuugo \\'t>rkh u.ud tlu• 
now water· HUppl y 1-'0I'\'ic·c . Tho li nt\aH·ing ()f hot!! rwhcmo" 
is u.t proR('IIlt oN·u py inl!' tlw l'II C'll lion of tho :-iecrctMiot at. 
Hao Paulo. 
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THI<; }Winci pa I oxh i bit on t II(' :--t and of Blac·k.-..to nC'. 
n nd ('o., Stamford, is tho 55 bm ko ho•·:-e-powor oi I 
<>ngino illu. trat<'d in l<'ig. 6. This <'ngino is of the co lcl ­
:--tn l'l ing, heavy oil typo and nmH at 240 revolutions 
pc••· minute. Jt:-l c·hiof peculiarit~, licl'l in the arrang<'­
mont u ed for tho injection of the fuel. "hich is 1-10 

dC'vised that the oil i:-- injectE-d in th<' same ma•me•· 
•<>gardlc."s o f th<' sp<'C'<I at which the e ngine is nmning. 
Tho e::sential pal't-.. of the gea1· arC' shown in tho lin<' 

THE ENUl~ f~ EH 

which it is t o bo nm. It is tth;o unn.ocessHt',Y to pr<'­
lwat tho oi l hoforn it C'ntors tho ongiuc unl<'HH it is of 
such t\ nat,urn thut it c·onnot nt hE'r\\ i:--<' bc• JHilll(H'd. 

Tho <·onlpre-:,.,ion pres,.,u\·e of the:--<' engin<'" i~ :J.)O lb. 
p<'r squaJ'<' inc·h and the initial prc-..suro on full loacl 
.).)0 lb .. while tho mean C'ffec· t i\'<' pres,;w·c is tOO I h. 
Jl<'r squarE' inc•h. The mukc>rs guarante<' a fue l <·on­
sumption of 0.4 lh. per brake' horse-power JlC'l' holll' 
with standard f ucl o i IH. ThPsfl cngi nos a•·c mndCI i 11 

a variety of siz<'s from 4 bntl«• horsc-po" Ct' up to 
J 50 brHkc hOt'sC'-power with :--in_glc c·ylinder·s, and up 
to 900 horse-po" <'t' with . t'V<'l'HI c·~·lindet·s. A11otltcr· 
<'ngine on this s tand has an out put of ) 7 horsc-powl' l' 
when running at 275 revolution:-- pet· minute and rs 

FIG . 6 55 B.H.P. OJL ENGINE BLACKSTONE 

dn\\\ 11\;:! Ftg. i, '' hwh j,.. a pl;ut '1('\\. "tlh thr <' '<"<' Jl· <·ot tpiPd "itlt 11 140-voll d••·c·c·t ·1'11 1' 1' \'111 j.!('tll'l'llfu• ol 
l1nn thtll I It<• <:Ulll shuft and r<wking IC'Y<"l' nrc sho\\ n lO kil<nnll ts. 
in t1 phwc at rigl•t ungfps to lh<'i•· p•·op<'t' po:<itions for A vct·y lwt•d~ forlll of biO\\ · pip<~ nwlul rufllltl-( 
1 h<' sake of c·lca•·nc:<s. mtwhine is <':-..hil>il\•cl bY Hmwo<:k ttnd ~ons, of Pnrliu -

'fhe fuel oi l is su ppli<'d by a spparate pump to 11 ment, .i\Ian.--ions. Yicto;·ia-;.,tt·N•t, \\'c1;tmin~t<· • ·. u11d j,.. 
c·hmnber at the bac·k of the i,!rllition :,;pray and pu:-.heH illu:,;tratecl in Fig. '. The prmciplo of c uttinl{ m C' tnl 
btwk a ~mall plunger against tho pres ' w·e of a <:oiled by burning it away in a ·tream of oxygen. afte•· being 
spr~ng .. \\'hen the casing has been filled " ' ith oil this pre-heated by a blow-pipe flame. needs no expltlna­
spm~g J further· compre sed by the action of the tion here, but the arrangement of tho machine fo1· 
~·ockmg lever and c-ran~ on the end of the cam Rhaft. controlling the blow-pipe i novel. 
rho ball v~l'.'e:::.nt tl~e mlet to the c·hamber then c loRe I The machine, it. will be seen, compri e a haso on 
and the oil IR •mpr1soned under the pres ·ure of the which ther·<' aro mounted two s tandards. Ono of 
Hprin~. which c·ontimtE'R to .increase as th~ c1·ank I the. o Rtandards Cl\rl'i.es a tab I<', parallel with the top 
a~l\'an<'CR towanls th.<' f'nd of 1t"' -.trok<'. DlU'In$! this lac·<' of tho bas('. "hich can be "" ung to one :--ide so 
t •me thE' fuel valve ts kept <'10"<'<1 b~ a <'Oiled "Jlrin~ that heavy piN•cs of work ma~ h <' lowered on to tho 

F lid H,,, rc~urn v<Jivcs 
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bo iollowl'd "' ith tho whcc•l atHI reprodtu·cd cxnl'th 
on the work. Circles <'tl ll , or <'OUrS(', bl' ('Ill by fhit{.Y . -
tho e ncl of tho ann h~· t\ nHlius rod and -..c•ttin~ the 
knnl'lcd "h<'<'l at a t angc•nt. 

Apart from its simplicit~·. th<' mtlC'hmo ha,., th(• 
adnmtll,g<' that tho <'utting :-.p<'eu is ahH\~s c·mt-..tant 
re_gar·dlt-s:. of th<' direc·tion, '' hile quit<' shur·p <·«mH't-.... 
can be cut out square. Th<> machine is made in two 
sizes, for c·utting up to 5in. thi<-1< and I in. hy Hirn. 
area at ono sC'tting ancl for metal up to l2in . thic·k 
over an area of 2ft. Uin. b~· :)ft. Tlw c·utting spc•c•cl 
is . aid to h<' 15ft. a minuto through 12in. -..tecl ancl 
100ft. ]l<'t' minut~ fM Jin. pia'"· 

\\'. and T .• \\·pr~·. Limitc:'cl, of 2i, ~tlln•nct·-ro\\, 

c­E_..._, 

H 

D {E;;~f;Jf:,~~ D 

A 

FIG. 9- MECHAN1SM OF WEIGHING MACWNE AVERY 

Birmingham, ha,·e a la t·go s tand on which there is 
displayed a collection ,f their· weighing ancl te,.,tin~ 
machine~. with most o f whic·h our readers at·o ftuniliar. 
There iR. howeYet·, a weighing machitH'. whic·h "e 
have J'0 t yet cJe,.<'ribccl. t hn t embodi"" n rathE'r 
inter·<'-..ting tnN·hani~m. I t i ... of the eli at 11\dic·ating 

• 

FIG. 7 FUEL INJECTION ARRANGEMENT- BLACKSTONE 
FIG. 8 OXYGAS CUTTING PLANT HANCOCK 

in it:-- <"a,ing and b,\ ano ther· "J>lllll-' nt'tmg tluough 
a boll c·rank. .Ju-..t h<'fore the deHd c·c•ntrc, u pullet o n 
the rockin~ IC'V<'I nwt• t!-. the tuppct t·od of the hell 
c·runk and compt'l'""c" tho :-.p1·ing "11idt. hold:> tlh' 
rnj<•ction va lve slntt. Th<' prf's:-.ur<' in the chambN· 
then forces tho ,·alvc open aud tho fuol is <.lri,·en, bv 
the main S)JJ-i.ng, into the combustion chamber· in the 
form of a fine :--pray. H" ill be obsEn-,·ed that it i~ tho 
oxpan:-.Jon of the spring which injects tho oi l, and tlb 

rt t·onsequence the, spraying i,., ns clTcc·t t\'0 at start in~ 
up ns 1t i:o; when tlw t•nginc i~ •·unninp; nt full speed. 
I t is llllllC'C·e-..sal',\' f o 11-..c paraflin in ~tart ing the t•ngino 
and it ('IY'l. bC' sttu·tt>d up from c·olcl with the fuel on 

• No. 1. appN~rod Fclm•ury 20th. 

bu,.,E'. On the.~ other >-tancltHd tl1erc i:-. ,, hnl"c·d 
b~·acket. to thE' ~utN· en<.l o f "hi<·h t" o long ar·n~-. ~\I'O 
pr\'Otcd. One ol the arms j ,. abo,·o t h<' table' und t tw 
ot hc.•· abon• t l~t' "ork. Th<' lower tu·m cul'l'i<'s l he 
c·ultm~ blow-prpo and. on tho <~Jut of the upper· arm 
I h? t'O rs .mouuted n little lmudo<l wheel. "hirh is 
drl\'tm e•t!tcr b~- a one-tenth h or:--l'·p owor olec·trtc 
motor. a s tlluE-. t nt teo. or b~· d o<·kwork. The knur·lecl 
whe.cl can be_ M\ •velle<.l in nn~· drrection. and 

1
t .,., 

ob,•rous th~t rt can bo made to mo,·e the end of tho 
nl'm a~out n~ nny path acr·o,.,s tho tablC' and thnt tlw 
h,tow-prpP "•II .. h<' .mad? t o folio\\ n -..imi lat· tr·tH·k. 
( on:,;e<.t_~J <"nt.ly d rt tull-srzcd drnwing of tho shup<' to 
h<" c·ut Jl" pmnNI ntt the table t h <' contour can <'nsih 

• 

I~ pe. ond the plnlfm m 1Urd len·•· :-\·:.tell\ lll'C'd little 
d e:-:C'I'iption. ns thcy follow ortho<iox de..,•gn. The 
!'l'cchnnil"JH used for buhuwmg lhe load 1:-- tltu .... tt•t\ted 
m the s ket rh l•'1g. H. anti is noteworthy. us it im·oh·es 
on ly •·oiling friction. Tho lowot· part of the :-;kc:' tch 
repre:.en I ~ the le , ·er system of the platfor·m, which 
m~~· be pn~t:-e<.l oYer. The weight i:. tran!'mitted b~· 
th1 :-.~·:-.t<'m to the connecting-roo .\, with which h' o 
s t eelnbhon::. B arc connected by mean." of All equali~cr 
beam. Th<' llppcr en<.l:-. o f the~o ribbons lire attached 
to two :--<•c·IOJ' piN·<'" C (', "hic·h pi,·ot at D D. Fix<><l 
t o t.ho nxc•s of th<'se sC'f' l o t·s t horc 1\1'<' two othN 
sm~ llcr s<'c·tors I•~ E. And t h<' pendulum hal:tnC'l' 
W<'Jghts F F . Th<> wholE' -..ystcm i~ s usp<>nded hy the 

• 
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ribbon!'< U, whi(·h a1·o at Lached to the sectors E E. 
Tt will he !'leon that n.s tho lond pull~ down on the 
c·onnecting·ro<l the Rodor~ will b(' roLat<;>d unt.il tho 
weights F 1.<' boJanc·<.' tho pull. In doing so tho sN·tors 
8 E will climb "P the ribbons (: and, by means of a 
rack and pinion gear, rotato tbo pointer H. lt is 
obvious that hy p•·op<'rl:v des igning tlw scc·tors ( ' (' 

• 

• 

• 

TJ-I E ENG I NEER 

up with tho tool without. it. being n(lcessary to mark 
tho wheeiFl. 'rhc mandrel iA bored through with a 
hole• ltngo N\OIIghl to ra~s a I 3in. bA.l' and tho hNld· 
slo<:k (•tHt b~' sot . ov('r for taper t.urning. whilo tho 
b~ck C'<'ntt·~ 1s HdjustaJ,](' for tho ~am(' )}111']101'10. Tho 
s l1d e rest ,,.. of tht• s implf'l typo und C'Un b<> ::c;lew<'d 
l'•lllnd tl) nn,· tH\!!1<'. 

• 

• 
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into the dies. After being operated on, the shells are 
automatically E\>jected. The ma<'hine work::; at n •·ate 
of from F>ixty to <'ighty pieces a min.ut<'. 

Tho Htnall bench pr<>ss s l1own in b'ig. 13 has been 
designed with tho object of do in~ tl1o class of work 
~enernlly a~-;ignecl to heavy hand-operated screw 
pre~"c>s , n,nd t h<' rna k<>r..; C'ln i m t hn. t it will oft c>n 

FJG. 10 SCREW CUTTING LATHE EXE ENGINEERING CO. 'fiG. 11 INCLINABLE PRESS WITH DOUBLE ROLL FEED BRADLEY & TURTON 

n1~ oquaJiy <~ividcd s<·nl(· c·an lw used in eonjunC'tion I 'l'ho - ~soc·i~ticm. uf l),·_op t:'on!t'rs and ~taulpN'R incrct'."" oulpuL hy 100 per cent. Tho ram, it willl,e 
wtth the pomt.t'l'. lu\s tlte 11-;nnlunpostng «cnes oi stnnd,.; on 'rlnch then'~ seen, 1s worked hy a >:f•row and two f1·iction ui!lcs one 

This mechaniHtn is 11sed on <tuito a numhf't' of tho I ~'U'f' exhibited n,ll kinds of forgings , but pl'incipHIIy for Jowet·in<:r and t l •c other for rais ing. A slight i>res­
wt'ighhridge on the Avery st11nd and \\e found it tlto,.;c used in tl1o motor car indust1·y. Tho specimens I sut·e on the hand lover seen on tho rio-ht is su01cient 
hot h sen..t;it ivo and dead hC'nt. :c:hown includo work from the ffLCt01·ies of the Alhion, to <'ngnge the lower in~ ot· pr<>ssinrr ch·i~c, ancl as soon 

The lathe illu'3trated in Fig. 10, whic·l• i:-t cxllihitC'Cl B .. '.A., Bn>. tt.'8, Clayton, Coventry Stamping, Deri- as the operntion is c·ompletcd th; tappet on the ram 
hy tho Exe F.nginoering Compnn~· . Lirnil<'d, of tond nnd Victoria companies, and from Doncru tor engngC's thE' lower stop on the ve•·ticul spindle, tho 
Exolct·, is a d<'vclopnwn t, of tho I it tlo madtino I and Sons, J. GaningLon, H arper Sons o.ml Bean , opposite disc is put. into engagement and the ram 
do~cnbcd and illustt·atcd in THE g'lC:INrmn of .January Hughes-Johnson, Tho;;. Smith ancl Va•1ghan Bros. retuJ·ns to the top of its stroke. Themachineoxhihited 
ll th, 192-t, in connoc·lion with tho )fode l Engineer 1 Thontas BroaJbent and :-)ons, or Huddersflold , 1 woip-hs 8 cwL. without the ~tand and exorts a pressure 
8xhibition, whic·h also il'; on viow at. th<' Faie. Tho now I hn,·o two stands on which th ere at·e exhibited a number of 10 toM, bnt tho fir1n ma ke;; this typo for pre~!iures 
lathe, it will he notic·ed, is a moro sub-;tantial mac·hine. I of rnaclti11es including two centrifugal hydro-extractors up to 400 tons. 

for launcl1·y wodc One has a baskot 30in. in diameter On t.he samo stand there nt·e the rotarv shears 
• • 

and is directly clrivon by an electric motor, while the , shown in Fig. 14, whic·h ar·o tho smalleRt size of a 

• 

• • 

• 

FlG. 12 INCLINABLE PRESS WITH 'fRICTION FEED 

ot.her is 2(iin. in diameter and is belt driven. There iJ:> 
I also an example o( the Broadbent type of friction 

c· lutch in whiC'h centrifugal action is utilised gradually 
to connect. a motor with it!'l load, so that a lternating­
c urrent moto1·s can he starlccl up agninst full load. 

One of the most fascinating stands in the whole 
Fair, from an on!!inef'ring point of v iew, is t.hl\t of 
Chains (.Jeweller:;), Limited , :l7, Alhion.street, Bir· 
mingham, where tlwt·<' are sE've•·al machine;; at work 
making light f'hains, S ll(·h as tl10se \lsed for jewollery, 
f•·om wit·<'. These machines for m and assemble tho 
c·hain at n. spct'd of from !)0 to 120 links a minute, 
tu·corcling to tho g1utgo of the wire, but t.hey are of far 
too f'Omplicatod a nature to he dl?scrihed within the 
limits of thi~ notico. 

Messrs. Bradley ancl Turton , Limitocl, of Caldwell 
\Vorks, Kiddermins ter, havo a s tanrl on which there 
are di:-;plnyl'd n number of p resses and allied machines, 
some of "hich a•·e illustrated in Figs. ll to 14. The 
presR shown in Fig. 11 is of the inclinAble type; that 
is to ~<ay, it is pivoted on its standanl ancl can b~ sw1.mg 
forward so that t,he fini ·hed articles can be easilv Rlicl 

• 
off A.t tho front. The chief charA.cteristie of this 
machine is the aerangement of the foerl rolls, "hich 
1\J'E' duplic>atecl on either side of the table. 'fhe top 
rolls are lllOllllted in rocking frames which are pon­
ne(·t<'d with levol's that projcc·t, heneat.h a lug C'R~t on 
the> I'll ln. The arran gem en t- is sueh that at t.he moment 
wlH'n tlw tool touehes tho blank material the fcecl 
•·oll l'l tli'P s ligltt ly t·aisod ond c·onsequently ha\'e no 
tC'ndc•rJ c·y to l<'lll' t.ho motal awny from tho dif's. Tho 
fc><'d ('llll be adjusted to any lc·ngth within :}in. Tho 
feC'd rolls c·nn t1l~o lw put out of action hy meanl'l of t.he 
haud lov<:\rs shown, and the douhle feed ha~ , of rout·sc, 
tho t:Hivantago thA-t tho blank metal can he uRecl right 
up to tho ond. T his ma<:hino is equipp<'<l with tl. 

1 s<'l'tl.}> wind~r. as shown, wl1ich is driven off the feed 
roll shaft, by bolt and worm gcat·in~. Thoro is a friction 

l>ut iL rotain!i R6V<'rnl of the pN·uliaritiPs of iLs JH'oto· devic·e in the ho~s of tho windo1· to compt'nst~to forth<> 
typo. The bNI, for in«tnucc, is huilL up of twr1 ml'tll· inc·rC'IUi<'d rato of tAko·off as the <·oil of :-tc·J·ap increases 
hers, a round bM and a rcc·tangulnr on<'. but tho,) tti'C in difltn<'LOI'. The~c winllers produce a goo~l ~olid 
now nrran~ed in a horizolltal plano instcncl of 0110 mass of sf· r·ap, whwh 1s muc·h lllOI'O convomcnt to 
abo\ o (Ito other, a" h<:f or('. Tho result of this A.l'rang<'· han clio than t l1o ll!'l\1al loose bunc 11<•. 
ment. i"' thAI A-lthough tl1c lntlao is nominally of only Tho pr<'..;s illustrated in Fig. 1~ i~ intended for rc· 
4-~in. c·ontrc•-;, the ~paco botwcon tho two btH'Ii allow:-; cla·awing, piercing, mnrking, &c., .shell:-. whic:h ~mvn 
work as large as J4in.ln diameter to he swun~ between bct>n pn~v•ono.;l,v drawu, and for tlw~ pw·po,;e ls httcd 
t he contrel:l a n y .. ,·lwre excopl over th<' sAdclk•. Tho with the> dial plttto seen in tho forogroullcl. Tho plate, 
old principle of n:~in!! a very large l:lpcc<l cone instc'ad ~twill h(' seen, is tlt·ivcn by mean:-t of n •·oumL.belt ttn1 l 
of back geat'S has heon retained, and tho first ·wheel 1s u~ed to c·u•·t·y a stock of sl~ells. The pwrcs ~re 
of the chango gears i!-1 c·onnected \\ it.h tho mandrel by c·ruTiecl round by I he plat.e until ~hoy I?eet a roclung 
means of n dog dutch, so that threads can ho picked carrier driven hy the vor tlcal shaft., whwh feed~.; them 

• 
• 

• 

FIG. 13- ROTARY SHEARS- BRADLEY AND .... TURTON 

l:I(WiPs that is not(•worthy on ttcc·ount of t.h<' adjust. 
menls provided to nil ow for the reduction in tho 
dif\moter of the (·HttC'r:-; ns tl1cy nro grol111tl a.way in 
KIHu·1loning. T ho bearing!-! for tho top cuttor can, it 
wi lll>o seen, ho 1'1\iscd or loworo<land J;:ept parnllel "ith 
t.hc low<'t' c utter spindle-. 'l'wo in termed iato wheels 
ttl'<' tl iTangcd })(·tween the pinions on the cnttor F.haft~ 
:-to that t.he gears may me,..h proporly as thC' distance 
between tho contl'e!.i of the shafts is varied. The table 
C'an be adju~te<l a-; to hoi~ht to 8uit the Hize of the 
cut tors. The machine shown wlll cut metal 1f16in. 
thick at RJ!Oedr~ up to 80ft. per minute. 
Indu~:~trial Wast.o Eliminator>~, Limited, of 20, H igh 

Holborn, Lond on , 'W.O. I , are demonstrating their 
system o£ extracting oil from old cotton waste, used 



• 

• 
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nxl<'-hO'\. pncls and s imilar mnt<>rinls, Ro that both t ho 
fnhriC' nntl th<' oil can h(' us<'cl O\'N ngntll. On<' of the 
c·hifl£ it<•ms in th~ plnut i~ th(l c·Cint rifugtll mac hi no 
t llu~t t•nt<'d in tho ~N·tiono I clrA\\ ing Fig. I:>. Tt will 
hc1 <>N~ll Uu1t tho mnc·hin<' is of thC' typ<' in which the 
I>Hskt~t or <"HI!<' B is suppodl'd from holm, by a Rpindlo 
t'll tUii n l! in bull h C'ArinC!s. Dii'C'C' tl\' b{'twn.th thC' bnslwt. 

• 
tlwr c- tH fi X<'d n t 111·bitw cl i!<C' A fit t 1•d " it h im pul~>'l' 
h liH l c•o.~. A jC't of s t<>nm j,. dtrt•c·t<'<l on to thC' h laclc•" by 
t h<• nm~~lc• (' and <'"('tlJlC'~ into the- int<>rior. Th<' 
t•xlulll'-1 finds its \\fl\ into the- dorn<' nl tlw N•ntr<' nncl . 

• 

FIG. 14 FRlCTIO.N - DRIVEN SCREW PR ESS 

pussin~ lhr~u(!h the porfomtion:; D. now" through Lh<' 
matortal bomg cleaned to Lho 0111 lot !<;. Centrifugal 
acLion. a<~si:~tC'cl by tho hOHt of t.ho oxh o us t s tC'nm 

• • 
tht•ow" tho oil or gl'oase out into tho Kpac<' F, nncl it. is 
clrawn. on· b~· wa~· or th<' trap and out let G. 'l'h e:.~e 
maC'ItinC's nre mad<' in thrC'C' "'i"cs, \\ ith baHk~ts 
l .)iu ., 20in .. aucl 3Hin. in dinmoter, and run at s peed" 
of 11)00. 1000. on~l 700 revoh1tion~ p<'r minute respeC' ­
tl\ t· l ~. ThC'~· arC' generally supplied with two bn<~ket~. 
~<O that Oil<' c·an be loade<i while the other ic: running. 
H "nd -opC'•·n t Nl 1)1'8 kC'~ Mt' fi tt Nl f 01' q nick ly :.~top pi n~ 
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FIG. 16 OIL SEPARATOR-INDUST RI AL WASTE EL1MINA'I'OR8 

t hP H\ncltino at tho Clnd of t hc1 nm. Tho di .-t.y oil drawn 
ofT from tho C't'ntrifugal mac·hliH' i" tr('ate<i in heated 
-.c·tHing tank" to remove tho nnptll'i t ies and "ate•·· 

HO\vden-LJungstrom PrelwatoN, Lunited, of 1:33, 
J lelen-Rtreet. Govan, Glasgo". have n stand on wh tch 
tIt e re iR RhO\\ n at work ono of tho pre heater:::., for fur · 
tuwo drn.u~ht. "hich we havt• alroady described and, 
c·on.,<'quenlly, it needs little fttrlhet· tntroduction. Tht• 
t'.~hibi t is. however, n o teworthy in that it includC':-~ a 
xp<'Ctmen which demonAtrates the fact t hat the furnnc·e 
l<'mporntur<>s attainerl wi th p•·ehNttecl ni1· n N'(l not bt' 
cl<'tr·imt•ntnl to the grate' u c·ontc->nttOit brought fOJ" . 

"ar<l by ~orne en~inC'N'o; "ho do not advo<·ate air 
heat~rs. The exhibit in que-;tion is a fire-bat· taken 
from a boiler after it had bC'Nl in ~>'<>rvice fo t· ~>'Otno 
c·onRicle.·ahle time wit h t lw inrominj:t air at a l<'niJ>C>I'A· 

luro of 700 deg. Fnh. I t is'" p lai n <·ast it·on hn•· ~tnd 
l' ltows u o in<li<'ation of hl tt 'lling. Tho mal<t>t'l'l s11~. 
n o' <'rthole:-~s, that the~ ('t\ll. if it is ~o desired, ~uppl~ 
hMs wh ic·h will s tancltl lllll<·h higltc•· tompt"J'aturt~ t lum 
tlwy c·an ('VCI' ht' c·allt>tl upon fot· a nd s till give R<'Vt>J'tl l 
yt>l\·,·s of sN·vic·e without t•t•pai •·· Some pat·tic·ular~ 
of tt•-.t s on a Hab<·o<·k hoi l(•t· fit lt>d "it h one• of the·~<' 
p •·plwull'l'"· \\ hic·h w<• glc•onC'd t\t the Fair, ~< 110\\ thtll 
th<· nd dition of th<' lwat c.w inc·t'Nl,c~d tlw efli<-ic•tH·~ 
ft·om 77.7 pe t· c·C'nt. up to 88. 1 pt>l' c·ent . Th•~ hoilt•r· 
wns ovapo•·atin~ nppr·oximnt<'ly 130.000 lb. of wnlcw 
por h our , and tho p owtw c·onKu mption of I ho pt '<' · 
heat or was 10 horRC'· pow<w. 

The latest clevelopm<'nt of s t ain le~s stN'II i~>' o:-.. hibilt'd 
by Thos. F irth a net Sons, L imitNI. of Shefl'i<'ld. in tho 
fo rm of thin s heet. of ·• Stavbt·ito Silver Ste~l." "hic·h 
i ~ r('ma•·kabl~· ductilo and ·c·an ht' pressed into qui t <' 
int•·iC'at e forms. It ha:-~ a yield point of from 12 to 15 
tonH po•· ::;quare inch and on e longation of from 
150 per c·ent. t o 70 por c·ent. It c·an consequent!~ h<' 
cold pressed to a fat· gr·eatt'r' extent than stainlt",..-; it·on 
a nd can be soldered or welded with out trouble. Th<' 
Hapid Cobalt 'ompany. of Corporat.ion-s tr·eet, 1 hof · 
fie ld , iK also Rhowing !'!Orne sp<'<"ial steels. of t.he high · 
speed type, both in the rough an d mt1de up into too ls. 
Nobel Jndustrie!'l. Limited. of Nobel H ouse. L ondon. 
S." '· ) , have a !'itand on whidl t het·e are di:->pla;vNI 
many exam p les of wo•·k exe<'utod with the ir· lac-quer·A 
and enamels, togethe r· with Hample:'! of tho '' Plast iC' 
' \'ood." \\ ith w h ich our· road('lr~ a re familiar. Richard 
'. (: ibbin.c: and Co., of Berkley-street, Birming ham, 

have a variet.y of lifting tack le, t ho taveley Coal and 
r 1'011 Company is . howing spe<'imenR of its r··od ucts, 
suC'h a!-1 pig iron, coke, &c.; ancl .J ame. Mills, L imi tNI, 
of Bt'edhnry . nea•· , torkpor t, havC' a fine di~play of 
h•·ight-drawn s teel rodR in a great. variet.y of R<'<>tion l';. 
On the s tand of the Aerograph Company. of 43, 
H olborn-viaduet. London. thEW<' are . everal paint· 
Hpt·aying maC'hine!'i. ranging in Ri?.e from light. lit tlo 
'' pi:-~tols " up to . t>mi-portabl<' plants fot· supplying 
sE>vernl no?.?.le . . 

Letters to the Editor. 
(We do Mt hold our8tlvu rupon.tible for the opinion~ llj our 

corrupondfnt8.) 

~1.\ lN' 1.1'1\10: lUII.\\' AY I•: I.I•:(''I' RlFIC.\TIO 1 • 

H IR,-1\ II cnf(i n<'!'rs int(lro><t(ld 1 n clt'<'t ri<· tract ion mu!!l hi\"' 
<''P(Irlcntt'd <'Oru>idt'mbl<" int<"r(l~t and "atis faction in tlw ~Nil'" 
of 1\rticlc-. you have bC'(In publi><lun~ on main line elt><'lrifi<'HIIon 
hy S1r Plullp DowRon and Dr. Purk<'r. mith. 

Th.- ln~t url•cll'. on til<' Hwcd~>•h Htl\t(l Rail" ayR, iR of port•c·ulnr 
•nt(lr<'"t. IH 1t clt:'all! "ith tht' mwr((ll'(lll('O with comm11ni<'at•on 
<'ir<'lut-. fro•n ,.in~tl<'·(>hR~(I railwoy11 in an authoritative mnnner , 
tll(l HwNii~>h S t nte Rnih\I'Y" hovinl( rt'nlly l.'ndcovoured to ln<'ki CI 
thl\ problem. 

T ho ri'MIIIlH tl!l shown on pnl(o la!l "ill not. I nm afraid, bo 
con~<idercd V(lry Rllti11foctory hy Sir Philip Dowt~on. but porhop11 
1 may ~<fl.) thnt they ort• not Hurpri!lin~t to my.;elf, and indeed 
confirm tho opinion>< I hove arrivC'd nt from theoretiC'al con..idl.'rn­
tion~ nnd from the prnc tiC'OI <>xp<>r i<'n<'o on the ~<inglt'-pha'l(' lim• 
heh\\'()1\ Lanca~ter. )Jort'<'nrnl><' ond Ht·v~hom. 

• 
Th11 r(lmovol of the conunllni<'IIIIOn <'•r<·ull« in thu1 c·ountr\ 

toot lea<~t IOU m. from th(l tn~t·k ill, of c·our•(). not a p rll('til'ahJ(I 
~<Oiution ; to remo,·e th<•m t o tho minimum di .. tnnl'<• of <•v(lu 
15 rn. 111 •mproc ticable. Thi>~ 111 rou~hly GOft. - rnort' t huu t h<' 
totnl width of nn ordinary douhlll ·linc roilwtl)' ! 

'l'hi11 minimum dit~tnn<·t' of Ia m. a iHo nc<:C>!~itnLC'~ the prll · 
vi .. ion of n. compensating ci roui t, whirh. l pn•~<u mo, i1:1 t hn t cov~~rod 
by my potent No. 15, 15 of I !)09, ond which was t.riod on llw 
,\ lid i Hoilwny with KOmi<' ><u('<'fll'"· ,, .. dr!!cribcd in l\ lonHi!lur 
Bn<'hCIIIory' 11 paper lnllt ycl\r. 

t ht>~lllll() to troublt' you at hmgth upon what hn<~ lw,•n >m 
oftN• \•uhl!'d a~ o 8e<·ondor) t·on~<id(lrotion in choo~111,1t l.'h•rtru· 
l rtwt•on ~<y><l<.'m~< Ill t hu• <·oun t I') • o nd 11 would bo in lcrt'-.t Ill I( to 
kno'' whNlwr • ir Philip Do" ><O n Itt\" not now agreed that for 
tha~< l'otmtry th<' interf(lrt'n<'(l C)lll'~tinn '" in,.olnhlo \\lth Ri ngle· 
ph()oolt' <'OII<>c t ion. .r. s '"' n~. 

D<>rlw. f l'hrtiRr\' 23rd . • • 

TH I•; (' 1111'TAPHNI'. 

Hlfl,- 1 hnvo read with ~oerNit intort>><t the ur~ich:>< puhli .. lwtl 
l,y ~lr. 1•:. L .. \hronK on " 'l'htl ll iKtory of tho Rritiwl1 L<l<·omo. 
~1\C'"·" I "iHh ~o t~ny thnt. 111 <·our"o or r<'~enrche~ rnndo partly 
111 <'onnc•<·twn w •th ~lr . .\ugw•tu• Ho,:tuua, 1 huve made ~ollmo ti•R· 
NH (lrlt'~ r!'lutin~ to the Ch•ttnprot lour.cylinde r lo<·omot" o 
Inuit hy \~•Ir-on for tho Stodnon nnd Darluljtton Ro1lwl\) -
1\nd to tlw Steph(ln~on )(I('OtnOtl\(1" 14<'nt to the St. Etiennt' ·Lyon~ 
Houh\11) 11hout 1. 2 • in<·lud•nl( >'k(l t <'ll<'>~ and d r!\\\ 11\I(S of hoth. 

\\'1• lll i i'IHI t o mnko puhliC't\tion of th(l l'aml' in duo <·our"(l 
nnd war<h t o point out tllllt th fl (1\ ld(lnC<'« ull\1ded t o mod1fy t<; 
n <'(lrtHin t•xH•n t thl' >~ lnll'llll'nt " pnhli><IH•d. pnrti t•u lttrly in rt'l<lll'l'l 
IO ('llllti\J)I"UI. J<" •• \ C'II \llll . 

Pn1·i,., l•'ohn10ry l Gth. 

l \\'o nro ,l(lnd to h<>or thnt \flln>~it• ur \t'lu1rd h111< h <'Nl fori 1111ur.• 
l'llllU,I(h to mnk<• the di'I<'OV!'r •t•ri to\\ hll'h lw rl'fl'l"b. uaHI wo hop!' 
~orno tiny 1<1 II<'C o full t\I'I'OIInl uf tlwn1. In the 11\~'lllotlml'. in 
f~11rn!'•• to our own hi ~toruln , •t ou,~tht lo h" ~ollllhl\1 ]1,. c1untl'cl 
<.:oiiJuru, nnd WO'I not r<'"poal>uhl(l for nn nc·c·nunt \\hwh. rllf'llllrf • 
n~ 11 1>< , hn ' lllth()rto hc<>n ac·c·e>piNI En. T uE 1-:.1 

LOC0~101'l n : rn:n •: I.() I' \11•::\T . 

S111, ~11\y I drll\\' ntt~>nt ion t o n KhJ(ht t•rmr in ~ I r. ,\hrnn~· 
nrtu·lo in th<• t•urrent iH~ne t)l Tu f, 1•>-lnl'~- •;n! It 111 Hll~tNI 

0 11 

pOJ(I' 179 ~hot llw Lypo of lo rkNl " ><nu\11 tmd " introllu<•fld hy 
AIIN1 111 ll!lfl wru< ua<(ld fOI' nil ('r(IWCI· hllllt a<impll' llnj:(i11N<. hoti1 
111•mll' 1111tl Olll<~itlt• tylinrll'rl'<l. nnlll th11 l'llfl of -'lr, \\'c-hh'~ ,. 11por-

' 

..... , ·>­
r . i. '"' I , l H~.i 

-
int~>ndt•n<'\. Thi.~ '"• hmH'' l'r. not. th<! <·&.•!'. )lr. \\'ehb unh 
u~.-d thi>~ pnrtlrular forrn llf c• ro~~ht>ad connN·tum "h11n hw hr;r 
guid(l~ wcrl' emploJt'd, 1n all cl thf'r 1n11t e.ncf"'' h<'lliiHIInl( \\llh th1• 
" 18m. ~toocl><," .roy'R mot•on, th<' ~olicl bu~<h<>d f'ncl "" •ntru. 
durrd tOjt(lther with four ~uidfl hor><. This orrnn~t<'m(lnl. I u1nv 
mCintion, <'ontinut>d for oil t lw <'O•upouncl ll of t h€1 I hrf'l'·ryllmlf•r 
t•-.:pt'<'H~ c· )oqM(IR, ond Wll'~ liHI'cl lor th(l in><iclc- ( lnw.pr1•.-nr1•) 
··~ lmclt•r-< of th<' four ·c·~ linc lr•r a<r>ril''l, 'fh<> ('Oiflpllun•l~ttH>el .... nu•u• · 
l111tl I\\O hur g1ud1'" nt llllfllht>r pl\tll'rn for t hfl uui•HI" t lnJ,:'II 
prl'•~nrt•\ c·) lind<'r-<. E. ('H'II l'ot 1 T'l \ 

l.nnclon. i"l'hrnnr\ I it h. • 

O l "I'X II>E 1'. I~XII>I•: ('\'1.1:\I)I·:H:-.. 

X11t. ('onc·•·rrung tin· rc•fl'ri'IH'I' tol " 1'l1fl 'I'"' .. IIIHI ut 111~1111• 
1•rtNtll/ out;~itln <·yluHif'r .. " 111 tlu~< \H'<•k· .. llltc•r••·flllJl • lmpt••r uf 
" Briti><h Ht<>~>m Ruil" II\' l.o<'omot 1\'C'" frou1 I N:?!i 1 n I !I:! I," '" • 
"hich B. (.'uiHtt. F Mn1lwngh. <:rn~ nnd R oh(lrl :-\tt>ph<'II><OII nr .. 
mont innNI o" n<l vo<'•ll I'll of I hi' " i n><icl<> " ryl indMr~. unci .1 ""''Ph 
I .. O('k(IIHI bf'illg in fll\'0111' Of tfll' "Ollt ><icl<•" C')rlind(lr~. II IIIII\ l11• 
of intt:'ri'Kt. to note• th<' fullowmJ.t nJ)IIliOII f'XJlr<'•.-NI h) .1. \ 
Ho'<lrll'k, "ho hn>< rN'I'III ly hN•n r<·ferrNI to h) ) f r. K J.. \hrnn• 

B cfor(l th(l " Gt\lll(fl ('onlllll""'wn •• on All/..'114 l :!th. l!l4 ;1, 
Ko~tr1C'I<. tht'n l'lll<'f l'llilinN•r of th<' London nncl BriJJ:hlml H1ul 
"ov and on adv<X'Ol(' or the " norrO\\ ·IZOilll<' ""''~1(101, wu•n•k.-tl 

:. \\ hM i" your oput1on of th<' <'il<•<'t of ~ut .. •d" 1'\ luulc•r. 
tlu tht') produco lin) )'t\\\ m,:t motion ~ " 

•• ~ot tho lca~ l in thP '"''rid. It 111 impo .. ~ih)('lllll) •llt'h motwn 
<'lUI h<' produ<'cd. uni<>><Q t h(lr<' i11 o. piR) 111 th<> frnmin~t Jt ..('lf." 

.. J r thCI <'rank\\"" pu~<h<>d h) 1\. P<'NOn lltnndin,:r 011 tho grmuul. 
or from th<' ground, mi~thL it h<' pu~<lwd obov(l ? " 

"CN·tl'tinly: hut. 110 l on~ n<~ tho whole iR <'01111<'<'t(l(l tlll-(t•llll•r 
1 do not ""o whM <'han<'ll tll(lrO rnn hoof it<l t.hro" in~t it ~idt>\lll)'• 
or mokin$( o"cillntion !<idcwoy><. L con~<id!'r tho out~ido <'ylinrlrN 
to b<' ver) much pr(lf~~rnblfl t o th <> in~<ido <':'•lind~~r~." 

l,ondon. S.E. Ill. Fohnll\ry 20th. AnTUl' R l.t'l', 
• 

l'lSTO:\ R I W~ I"IH<.:TIO~. 

rn, \\' ith n •f(lron<·t• to th{l ortido on " l'1ston ond J'~><tnn 
Rin$( FriNion," i\ppcnrinj:t in your iA<~uo of .Jnnnnry lith. tlu• 
writl'r ~Oil\0 tim() np:o mndn fo1' Prof<'~"or F'. \Y. Hur:<tnlln ~•·r.~• 
Of tl'~<l~ upon ll ~fill I.)OJ{ill(l piKIOII. 

'fhl' pilliOn wn~ re<'iprO<'Rl!'tl in thl' c·ylindcr b_v it>~ uwu c·rnnl. 
nncl f'onn('r·tin,::·rod. hoth with 11ncl wi t hont ril1~"· nt chiT(Ir<'lll 
jn<'k<'l tompe rotur<'i<. Tlw J')O\\M r<>quirt'd 1111tl(lr <'llf'h ('Oildltwll 
'"'" <>nrofully m(lnqt~rf'd. The (IXporiment" ore not 111111 1' 1'1'1111· 
)>INc. hut oppcor to Mho\\ t hnt wh1lr thP lubriC'ntion of th<' rmj!• 
•~ of th<' houn<IRr)' typ(l. thnt of tho pi~ton i'4 more nt>orlyprrfrc·t. 
Thi~ nppear .. to h() m ot•f•ordon<'o with th() gl'ncrolly nc·<'r>ptrll 
fa<'(. thnt the friction lo••rs or Oil internal I'Omhu<~IIOII (llljlin•• 
dN'N'Il~C~ with in<'rC'R<~I' of jll<'k~'t t Nn !)<'rA~ure. 11 c·ond it inn "hu·h 
would not ho lrl if honnclor) luhri<·ntion t'XiStNI for hoth JH<h"' 
11 nd rm~"· \\' it h t h{l u~unl r rank nnd <'OnneN lll~·rod nrr.ull(l·· 
11\{'llt I h(l pillton clnrint:t iH 1'<'<'1pr0('1l tion movt:'~ f•·on\ ~•cln 10 •io.l•• 
of thl' (')I inlier. nnd thi-. Jlll>81hl) nllow'l th" filu\ to (111'111 unfl••r 
t h<' pi11t on. :-i •• J. 1·:1.1 1'. 

HirntinJ,!hnm. J.'!'bt·unry !\th. 

\\' \TBn Pow-en lh :sOl HC'J<:fl Ot' CAN AD \.- Th<> Duuun111n 
Wnt-<'r Power and Hcclnmotion S(lrviC'c of the Dt~portmNil of tht• 
Iut1'r10r of ('anado ha-. pubh~<h(ld u nl'\\ volume of thtil porflnn 
o f tho ~:~cri(''l of water rl'~O\arcc-. papers which d<>ol~ \l i th tin• 
Rurhl<'e water ~upply of tll(l Domimon. This r()port i>< :\o. 1:1 
o f th(l Mcri<' ~. and gi,·<>~ dNnll-1 of ~trcnm m<'a.."urt>m(lnt~ 1nnclc• 111 
the province of Britu'<h ('olumbio. and the Yukon T<>mtor~ 
durin,:t tho climatic y(lor from 0<'toh(lr l!!t, 1922. to l't>pll'lnhN 
:JOth. 1923, and it rontai1111 n llhorL ()xpiRnation of th<' purpo•t• 
and ><ropo of the work and I G5 pB~<'" of table!< nncl !1(1>4<'ript•m• ~ 
of ~nu~ting Rtat i on~<. with an indox map of BritiKh ColumiHn. 
Hhowin~ thei•· po~<itionR. ' rhi>< roport will bo ~<uppliNI fr~~o nf 
char~o on oppli<'ntion to tho Hi~h ('ommiR .. iOnl'r for ( 'RnRdn. 
l(innuird H out<e, Pnll :\lull Et\~t. London. or to tho D•rt•<• tor nt 
\\'nt<'r Power and Hcdumntion. Ott1~wo., Canada. 

E'Ot'\F, t:nnw Got.~·l:-.<l l'cwn;1'Y. Tho c;ixt('(lnth nnmul 
!{<'n<'rlll meetinl( of thl' J--:njlint•••rinl! (:olfin~ • ocif'lty wn hl'l<l ·11 
thl' l n .. tltution of ( 'i' II J·:n,..inl'<'r" em \\' N in<'•cfa), Fo•hrul'r\ 
:!Gth. 'l'h<> tollownl~ oni1'11 lwna·<>r, for the t'n,.um~ )·••ur \ll'rt' 
(lft>l'tcd :-P rcsiden t 1 S.r Alll,nndcr Kenn<'dy. \ ' i<'l'·pn·•uiC'I\1 -. 
D . . \ . Rt.ovoMon, E. L. ) 11\llqerjth, F. ,J. \\'olk(lr, S. \\', J>ru•t· 
Willio\mq, G. Mid~loy T uylor, W. 11. . horlt, E. W. Tunrm• . 
1{. \\'olfo Barr)•, W . L. :. tnn .. C'r~h. t'nptnin •. 1. H.. Slumnnn. 
H onorur)' '<CCrctO.r.). C: . • \1. ('. Tnylor. H onornr) trf'ol•un•r. 
H. J>. Allison . .Honot•nr' 1\.llditor. H. C'. Ll'wi<~. F.lcc t t:'cl rMmhrr, 
o£ Corn rl1 itt eo. • \ . ,J. i~ovtl. s. It. Lowrock. H. K M id~tlt>~ . 
1<'. H. Phipp11. \\' .A. Toit: nncl F. Holto n, R. J~. D OC'wr11, H.(: , 
ll ulo. ond D. 'J'. Powoll. in pltwl' o£ K C. ) !ol<'KC'IIor . • \. \ 'nlon. 
and 1\:. A. \\'olf" flnrrv, "ho r<>til'(• in 6<'<'0rrlnn<'O \\ ith Rnlr ;,, 
n nd Jf. P . . \II iRon ' ' )H) . ~ nomi nn 1 Nl fo r t h(l offi<'f' of hon . t r<'n~llr••r 
'J'It(' propo,.f'd al14'rntion to Hul(l n \\ 11'1 ol~o l'Orri~>d :-.. 'h•onl N • 

a""OCiAto ml'mh<'N, o"~O<'IRt<'~. ~<tlldl'nt" o r grndunt('" of tlw 
ln~tltuhon~ of '1\•il. ~l<'<'hun•t•o l ond El<'<>tri<'l\l En~nl<'<'l'll. nnd 
tho ln .. tatution o{ F.n~m('(lr-~ And Hhipbuildrr• an Srntlnml. 
~holl ho cnlltll'd t o h<'<'Omo mNnb<'r11 o f th(l SO<'IN\ on pn~·mrn: 
of tll(l <~ub<~cription , prm·•riNI th<')' ar(l nlrond.v moml)(lr" nf n 
r!'COtcnis(ld p:olf c luh. and prov •detltlmtnt 110 tim" qhnlltlu• tnl!ll 
m Cimhnrl!hlp OXC('(I(I 17a. 1'h(l Cornmittc<' ~hnll br Nt:•tiNI W 
fll<'<'t , nt thoir diRC rotion. m11ml>< rx o( o th(IT on~otinrcrin,:r >fl<'l"lit•• 
on applicAtion, provided thnt nt no tim .. s hnll t h1• nuntlwr ul 
1'\ll'h 11'(111\bCI'S 1\X('ONl INt." 

lhiiLTll'\O ) 'fATf:RTAI.-..-Tlw Br1tit< h l':lljtiiWNing :-\to•Hinrd• 
A""'Wiotlon. 001 a re~<ult of a fully I'I'Pf"~l'ntoti\ l' t•unfN'<'n•·o• 
N'<'Nitly ht'ld fit. tho l nHt1tut10n ot C•vll En¢ne(lr:<, hn~ flprulo•cl 
to '<t•l up l\, f'ctional tommill<'l' to d<'ol with hu•ldual.( mnl<'rllll• 
~('IICrnll.v. C:l'rtAin ><J?<'<' Ific· rt'(tll<'"t~ IO deal im1t1NIIIilt'IY \IIIII 
tlw prl'pnration oi Hr1t i"h ~<tundnrd •J>t'<'iflcntion' for ll"fl'"'lt fCir 
r nofinrc. O'!bN<lo" t'<' ln(lnt >lh('('t Ill!-( nnd c'pundt:'d n1N11I nml 
I'' po ntlt>d mPtal tot hinll:, "(lrl' 11l"o t·on,.,ider>d, tojlt•tlwr "11 h tlu• 
monufnr•l\aror:< roprC'•I'ntlllll thc'oe' hrt111ChC'• of tlw intlu~tr), •uul 
•t \1 O '~ 111\o\nimou ... )y d e<·•dc•ol to a<N tl)> "llb·''Omm•tll·t•-. tn <l• •t<l 
l'<l~Pf'<•llv<>lv •vith thC"<'IliHll'rlliiM. 'fr. L l. 13. Atkin ... on.nuu•mh·•r 
nf the ~ltdn ('ommittcl' u l tht• U. K'i .A .• wo.." in tlw C'hnir. 111111 
l'<'pr<• .. c•ntutives wl\r(l l)rl'>tt•nl from muntcipol autlwrll it•"· ll••·h· 
lll(·nlm~t.i t.ution~< nnd tlw rnilwny <·ompnnll'l', ond j!<'llt•rniii><N 
of huildinJ( mat~rioiH, V11rwu>~ """m•int ion ~< nnd nl•u t h<' I l<w1•r11· 
nwut Dl•pnrtm<'nH. .\ \llltdlluJ.: hri(lf lor tlw ulllllnf•wfl•rlllil 
lutnrt·~t .. wo" lwld h) r••pn••<>nwtiv(l" of th<' FNit•rn tum "' 
Hr1ll~h I ndu><t'rlt'o., it ht>IIIJ.t nhviou>'l) itnpo ...... iblt> fnr (1\ t•r) hr111wh 
nr th" mnnufaNurmg •ntt• rr~t" 111 tlw buildinrc trad<'IO h<'rt'Pr< 
"('nt••d ol thu~ m<>Ninl£. Th<> <'hn•rrnt\n wn" <'aN>ful 10 '''Jll11111 
lhut th<'rO WI\>! no •ntC'nt•on ,,hatPvt>r of the l:i<><'llonol ('11111 
mlttN•. 1f anrl "hl'n "N up. •n•tultin~t an) pit'ce of >~tnnc1Rrth "<~ 1 
11011. M Pvl\n at tt'mpt •n~t t n •1'1 IIJ) Hnta-.h "tnndnrd"'f>l'l"lflC'I\IIOII 
Ct~r lilt) <'In~~ of huildinl£ llllll(lfltllR \\lthout th •• full ~upport "'"I 
howklllll of th<> purt•c·ulnr hrnnC'11 of tlw huildllljliOtlu~try "'11' 

t'l'rnrcl. It "•II thf'r(lforo lw ~t•(ln thnt "hllwt tlot• :-\1•f'lltllllll 
( 'olllnHIIt'f' i~ II \l'TV r(lpr<'•<'lltlltiV(I OIIC', it. htlS not IWI'Il 1(1\1'11 01 

I'll\ 1111( 1111\lldl\t(l, h1~t ' " to t"CIIl~ldl'r t>l\<'h ond t\11)' rf'<lll<'•t on •1• 
"P<'<'ifil' mCirit><. and to <'l\11 t h(l mnn\lfll<'turrr~ into C'onff\1'\'11('1'· 
hnth o~ I'<'JZHrd>~ th11 poliry to lw 1ulopt NI nnll '" rl'$tnrcl tn tlu• 
J('<'hni<'nl d l'tnlls of th ll><ubjN·t. 



• 

Railway Matters. 

\ H from ~fondoy n<''-1 th<> boot train for· l<' lt-<'t\\OOd. 
, 11 roulf· to H<>lfo«t. 'dll 1<-0V<' f·:uAton nt R. IO p .m .• inr.tNI<I 
or fl t ;;, 20. and \dll h i' d 1\(\ 0 I Flrt- t WOO(! nt 10.40 inllt <'ltd 
nf 10.2fi. Thl' li. 20 \\til f'ontlllll<' to n 111. hut \\ ili Rt' l'\1' unl, 
" "' fill' 11>1 Pt'I'II(Clll. . 

\\'t·: t'<'K~'<' t to h N II' tlmt thCI l 't•t~ i~nnLion. owing to ill . 
lu•ult h, frum th<' pn111t ion of mann~C' I' nnd l'lti<'J't' tnt·y to thl' 
t ' ht •t~hir<• Lint's ( 'nmmit It•••. of Mr. ,J. 1-:. ( ' luunlt'y, nn 
twunc·pcl in thi11 c·ulurnn Jo,.t \H'<•k. hnH no" lw<>n foilo\\NI 
~~~ that ~··nt l<·man'll d1•oth. 

DR'Il'T1' 1•: th<' fu!'l t hot tlw .\ut onwl i<' Tmin ( 'ont •·ol 
( 'ommittl'<', prl'«idNI OV(II' hy l'iir .John Pr·i n~ll'. rN·om . 
11\l'n<lNl thl\l contr·ol llho\.td b<' nt. th<:> " top t~i~nnl oncl no t 
nt t.h<' diRtnnt. l hn <:r·<'nl \VI.'RIN'n ( 'ompony, whi<"h fn vonr11 
c·onLrol 1\L tho diMLnnt. hnM hod fo r·ty nrlditionnl l'nf(inl'>~ 
fitt<~d "ith lh<' I<,YHl<'m it hoH in op<••·ntion h!itwc<'n Lo ndon 
n 11<l R(lnd in g . 

Jo'or.r,e>WINC: on tlw l•'ny. Hn, on r<•po rt on t.lw rnthHlYH of 
Nt•\\ South \\'oii'H, not t'd in Tu~: I•:NtliNI~P.n of DN·I'rnbcw 
2llt h la<~t. Mr. J ami'>~ FrnfiM hu« ht'f'll l'<'·nppoint<'d C.:h it'f 
t 'ommill'lionM oncl hit! t~olnry in<·•·en«Nl to l:liOOO n yNII'. 
' l'h<' two A11s it~t nn t. ('om m iRRioncr·q o t £2!)0() N\r h nr(l Mt·. 
0 . \V. JJI-nin. thn ( 'hinf EIC'r t.ri rl\1 l·~ngin<'M, ond 1\11·. 
.\ . l> . • J. For·Rtt•r. th1• ,\ s'li~<tnnt ('hil'f l\lt•c·hl\nic·al Bngirw(\1'. 

1'\1•1'. \K£ (1 t\t 1\ I'N'Nlt mN•tinf(, Mr. \\'h ill'law. tlw c·hait· 
1111\n of th<' London nnd NOJ·th - l~n,.IMn Rnilwny, Roid. with 
~~·~Mel to th(l ri,•all3ill of t.h<' London. Midland und SrottiRh 
fo1' n rnrlwny sn Llw Duk<'ri<'ll: " In our v iow. t,hiM "hoi<' 
cliMtr·ic·t ;,. C'IN\rly IIH' rnilwny l<' rritory of t.hl\ London nnd 
Nul'lh .gof41N·n l~ailwny ('ornpnny. \>\To re~gnrd th<l pro. 
JHit~lliR of t.h<l London. Midlnnd ond SroLt.iflh 'ompany OR 

1111 in\ a 'lion of thot IMritM)' • nnd ll violnt ion o£ tht' prin . 
•·•pl<'l! of railway poli<•y upon whir h I h<' Railwt\yR A<"t. I 02l. 
\\ rt'4 found<'d ." AM rl'lnt<'d in out· Nott ... rorrC'Rpondt'nt 'R 

lt•tt t' r 011 F<•hruar~ lith, hoth •wh<'nW!-1 nro nrouRing ~~:ront 
oppoRit 10n. in VI<'W of t h<' poRqibl<' dnmllf(<' t o Romr of th<• 
hc•tm til' II o£ t lw Dulw r i<•«. 

'!'111'. folio\\ "'K t\mplilic·Mion o£ tlw 111)1<' in thi11 l'!)hllrlll 
on I hi' lith iu l4t. n-. to tllfl rt'-numbC'rtng of t.h<' <'ngint'R 011 

• 
tlw London. )fidlnncl oncl • c·ott i«h mny be~ of infN<'MI. 
'l'h•• Midlnnd <•n~irw« r<'msin pra<'tic·nlly ltnaltl'r'rd : 
p11HI'I<'Il):(<'r tC'ndC'r C'n~i rWR Ink<' I II flO : pOA-''~<'n~f'r lnnk 
l'll)(irw;;, J 200 1490 one! 2000 221!) : f(OOd,. tonk C'n~inNI, 
1.'11(1 I 900 nnd 22211 22!Hl : honkinJ.t c>np;ini'R, 2290 2299 : 
nnd p;oodR tl'nch•r PngitH''4, 2300 .l!)!Hl. 'l'h<' \\'<'RIMII 
l>1vision ,\ is mainly t h<' old [,ondon nnd North.\\' <'RtNn , 
unci il!'! numbl'l'14 111'1\ nllot.tl'd f hull : Pnll~<'ngCir t.,ndM 
<'ngill<'fl, fiOOO 6:19!) : pn<~"!<'nl(l'r tl\nk 1\llf;(in<'M. 6400 7 J 09 : 
gnodt~ I o nk f' ngi Ill' !'I, 7 2()0 7999 : f.COOrlA t <'ndc>r' l'nginf'M , 
XIIO() 9999. \\'t•stl'rn Division B i11 uM<'d mninl v by t lw 

• • 
formC'r Lont•a"'hiro nncl YorkRhir<' Hoilwny. Ttq numlwrH 
nrfl : PnAAI'Il~('r t<>ncll'r <'nf.( inNt, 10.(100 I 0,1;99 : pns<~<'llf(OI' 
tonk f'n~inN~. 10,000 11.199 : ~ood~< tnnk <:>ngin<'R. 11,200 
J 1,900 : f(OOdH tt•ncll'r C\n):(inNI, I 2,000 13,9!)0. 1'1w 
Nor t.l,o•·n Divifl ion iA tlHI CAI<"rlonian. OloRgow nnd , out ft . 
W<'R!Mn and Hi~hlond. ond it tnk<'M : PllfiM(\Il$ZM l<'nd<'r 
t•ngi n(lfl, 14. 00() 14. 99Sl : pnHR<'n~M tn n k Mgi n<'R, l.i, OOO­
IIi,fl99 : goodH tan I< 0nginN1, I (i,()()() I 0.000 : ,roocl,. t"ndM 
111\((irwfl, 17.000- 17,900. 

AT.THOPo rr th<' jury in t ht' RhMifT'fl Co urt muuum<msl)' 
nrquittNl thl' driv<' r' t·osw<'ml'd in th(l fo.tol t·olliRion of 
.fuly 28th at. J-Taymarl<(lt , t Ation. F:dinburfZh . .'ir J ohn 
Pl'lltglfl hru< appar<'nll~r found no cliffii'\IILy i11 romi ng t o 
tltt• <·On(·lorRion thot tit,. 11ignal w~~~~ ogninRt thl' t.rnin. Both 
<lr·ivM 1111:1 H i~•nulmu11 \H•rfl pot~itive~ t hnt.llwy a r tl'cl rip:htly. 
nntl :-iir .John 1-nid h. • \\OR impt ('R>'NI ot lliA rnquit·y hy th11 
llmnn(lr· in whic·h tho rlri\ t>r j'.(IW<' h1fl cvid(IJlC'I'. Fortunal<'ly 
fo1· thl' t~ip;nalmnu . tlw H('c·t ion of t.ht ltn" c·onr MnNI iM 
prnl t·t·tNI hy loc·k -nnd blo<·k. wh ic·h not ouly h nA no r<'I<'O fl · 
ri\J.( kt·~ hut "ll" prO\-<'d t o lw in wor·ktng or dM. H<'nr·c• 
t llli t rnin that. wuH MtnnclinJ'.( in Huymnrk<'l Stnt ion prt•· 
\ 'l'nlNl thl' Mignnlmnn LhM<' from f.Ci' ing tr·nin -nut .. of. 
Ht•c·t.ioll for· it. and t hrr·C'fMt· f1'0ill nc·c·C'p l ing I hi' ne~xt . 
t min . A ,. tlw Mtn r·t infZ sie:nol t·ou ld not hfl lo\\MI'd until 
t~ lll' h 111 ('(•pi 1\l't·<• wn~ 1'<'1'1'1\'NI, (,hprf' \\ n,. t•orrobor·at ion 
fort llCi t~iJrrlalmnn '11 HIAt<'mC'nt I hat tlw Hi~tH\ 1 w(tq at dnn~t'r. 
But thnt mnn hncl hi'Okl'n l~ulo 4() ((1), nnd by not 
kl'f'pinl( hiA hom~' 1-1i~nnl nt •· dun~Pr." until thC' I roin lwei 
hN•n brought quite• C'r nl'ody to 1\ Htnncl, hod ollowNI t lw 
d rtVIII' t o ll<>l tho llnpr<'R>~ion thot Uti\ t~torf,ing HiQ;nol "'"" 
" l)fT," To rompll' tn tho mi~· fort.un (l, n drive••· on thl\ HOut.h 
I inC', owing ton c·ur·v<>, rnn R<'<' t.ho not·t h linn fltart.inl( Hip;ntd 
l)ofor·<' hi11 own. Thnt. Aignnl Will'! at, " C'INu' " fo1· onot hM 
t 1'1\in. nnrl wo-. <' ' idl'nt ly ll<'C't'Jlll'd hy t hi\ clrivl'r llH hit~ 
,.. , ~nnl. ' l'h<' rt'port <·onc·lud<'ll wit It ofl'Ninf.( automat ic• 
t rnn1 c·unt rol a-. t lw mo>~l rC'linhiC' rt•rnNI~· for P"~"' c•ntmfZ 
IH·c· triNll~ of thnt <·hornt·lf'r. 

'1'111~ tPport hy Hir .John PrinS(lt• on t lw c·nll iMion Clf 
N"' (ltnh<•r· 201 It ht•f w,•,•n rt pru<HI•ngN· t 1'ain nnd n l ight 
Cllll(illtl out Rid <• Pr·c1~ t nn l-it at ion wo'l iHt~llNI on li'l'ht'\lnr·y 20th. 
J\ I if.( It t. <>nf(i nl\ hud run totmcl t.hl' \V hit Clhous<> II· in nf(lll, 
n\tlwr lhon bf' tunwcl on t.h<' lur·~thtbh•. ond Atood on t h<' 
up lin<l ut Whitchou,.<• South ,J unrtron, wo.iting f01' th<' 
(' I'O'!NO\ f'r. rond to h!l opC'nNI, AO that•lt mi~ht prOI't>NI t O 
Jl rt•,.ton on tho clown lrnc•. ' rh<> 11ignnlrnon 11nid hi' movpcl 
1 h<• point'! and thNl HhO\\NI the~ drivN· a grC'C'Il hond 
>~ ij(nol t o Htnrt. 'l'hiM th(l lalt<'r did : btlf hill <lngm<l, 
in'41 <•o.d of going t h rou~h th(l C'rOHROVM. rNno in<'d on t ho 
dm\ n l irw ami 140 ml' l , hCio.d on. tl pUAA<'n~N· train . 'llw 
tl r·iwr o ( tlw !aUC'r and that. of llll' l ight C'ngino Wl\ffi kiiiC'd. 
Hw·h ll('(·iclt'nl'l nrc• gnn<'l'olly <'llURI'cl b~ ont' of two rt>asonR : 

( I) Tit(' t'nj:(i Ill' cl 01\'! not j(O far l'nough. nnct t h1JII t hi' point H 
l\11 • r<'V('~t>cl in frCIIll in>~l<'lld or bohin(l It : (2) lhl' Hlj(llal . 
lllllll ftul11 tom<"'' thli pmnl14, oncl )l'&. ')(tV<',. nn all -r11(ht 
Ht~nal. Now, tlw ,., ult•rlC'I' 111 fnirly NmC'Iu>~i"e' thnt t lu• 
""gitH' in thi11 <·o.~· \\ c•nt f1u Nlough. nnd, on ~~· of hM 
hond , t ho t~ignn l nttul \11\H V<'I'Y flmphatic· t.hnt. hf-. ()\IIINI 
1 hc• le•ww. Thc•rc• iH y<•l nnoth(lr ollN'noti, o. nncl on<' I lmt 
hllot oc·c·oHionally orr·\rrri'CI Uw mnn mij:!'ht hav!' ptdiNI 
thf' "ronp; 1<'\M. o. !I \\H~ \\hut tw \\Uillf'cl, and c•ith<'r 
of it-. ndJAC'Nlt IPv<'rM Xo>~. R Cit' I 0 "••rc• fr<'Cllo l>1• JllO\ Nl. 
'I'll<' n10r1\l porntNI out hy H1r .John IH t lmt tlw nt·c·sdc•nt 
c·oulcl not hfl\'C' ltupp<•nPcl had tlwr(l hN·n n 11ignol nt t lw 
poiutt~, 1\R tlwn thl' drl\ flr wmsltl not htH <' mo\NI until 
t.hl\ >~ IJI,nAI wo-. lowMNI nncl thl' l'lll(nnl would not c· IN\1' 
until tlw pointt~ Wf\1'(1 Mf\1. Attont.ion i,. I\$(O.in d rM\ n t o 
light f' n j'.tino movt•IIWII t>! being n t•ornpnrnt i''<'lv fruithrl 
.. o\rrc·<' oi nrt·idl'nt in tho pllAI. 

'J' JL E EN ' I NEER 

Notes and Memoranda. 

X<Hm <''-porimCintA r nrriNI o ut in ArnoriNI. 11how t lmt n. 
r rowd of "'c" puRhm~ n~nin11 t n. hnhrRt.ract(l mny 1\'-MI n 
horizontal proR'l\lrf' of 10~ lh. p~<r foot run whl\n' thoy nro 
t h roo deCip. 

'1'111·: ll ~e•nnwt· Ag" tH' I'iVt•d in N(IWC'(\Ht.lo, N1•W Houth 
\Vnli'H, nt 7. 11i p.rr1. t'l'<'<lnlly unrl hy l:l.4fi n.lll. on t.lw 
follt)\\ ing morning t :J ho111'1'1 "11~ t•c•ud v for· H(IO wil lt t\ 

• 
c·ur'J.CO of tSIIIHI I 01111 of c·cHrl . I hu>~ c·ont~l ilut ill)( u port rf'<•o rcl 
for rapid londin~. l•'our lllll or t IHI t~ix lul(h ·I'IPc·Pd oiN·tri(· 
<·run<''> on tlw C'nrrinfZlou \\ hnr·f \\1'1'<' (l lnployc•cl "' t llCI 
work. 

.\ c:oou cii•JlOI-Ii t of t~Otlpt~ lorw ltn t~ IH•IIII opl'tll'd up in lh11 
( 't~ol!·u lttl. cliHlt•il't o f Tndtn, nncl iH (H'nclw·iug 11 ltlltltll'iol 
'' hic·h t~howH, on nno lyMiH, a 11 ili1' tt c·ontent. o£ li:l . U pflr 
•·c•nt .. :12 . <I )lM l'l'nt. of mn~ni.'Aiunt ox icll'. aucl only I . (I pM 
t·NH . of f(l l' r·it· oxiclc> oncl a lurninn. ' l' lw IOHH on ij'.(nit ion it~ 
I . H 1w r· <'<'Ill. It i11 Au id thnt n \ ' I'll\ of hf'tl<'t' rnntN·inl ho-. 
hl'c•n ruund in tlw min<•. 

0:-n: m('thod of makinp; nn <IIPt· tr·it·ol l'nrth c·otlll!'c·tton, 
iu UH<' in AmMic·n , iH to pi£H•CI n rivot. in t h(\ (lnd uf n IIHI . 
l<'nf(th of I in . $(OM horJ'<'I. 1'h(l pipo ifl driw n int.o t h<' 
J(r·ound, t.h <l rivot plllwlwd out. nnd Lh <' pip<' riiiNI wit h 
Ot'd innr·y t~o l t. A piN·!' of c•op)li'l' wire' it~ t.h!\n fot·c·C'd <lcm 11 
into t h<' pip<• nnd whitf' rn c>tnl IHHtr't•d round it I o mnk<' a 
t·ontWC'I io11 with I lw pipl'. 

·rHg c>IN·tri ri ty flupply compnnit'H, l!tlll<'R ou t· Anwrit·on 
c·ontc•mpornry. tho /IJ/rclriral World, foe·<' a n(lw p i'Oblc•ru , 
ra p idly ~nininfZ in importanrl\ in lnrf(O c·it i<'fl (lnd pupulout~ 
('C'ntr<'R, in t.lw form of powf'r. lin(l int<>rfM<'O<'(I wit.h roclio 
ht·orLCit·nRI-rN·<'pl ion. J n !Of·nlit.i<•H whCir'tl t.lw inL<•rforCinl·<• iH 
HI it H WOI'Hl pu)))i <• R(ln(im(lllt :,.. ~I'OWinf( 1'10 mpidly I hl\l, 
clouhllt'~>~ t~omc1thing will soon lw tlonc' in 1\11 c·fTot·l t C. 
improvfl <·onditions. 

T111~ foundntion Ht onf' of tl11• IHt')(l'>~l Pol'lluncl f•f•llH•nl 
\\Orkt~ in llw lJnrtl'<l Kinlo(clom "rll lw lnicl nt. Bo' nnt~, 
Nm·th0t'f'l. in t lw fir~-~t WN·k of Mnt·<· ll . Thl' wor·l< it~ hl\ing 
put iu hnnd hy t lw dirl't·t Cll'll of tlw At~Ror iutNI Pol'llnnd 
( 'C'm<'nt Mttnufnc·tHt'<' t't~, J,imitt•d. 'l'hn nc>w fo<·tm·y wi ll . 

• 
nc·1·ordiug fo tluo ( 'hrwirrrl 'l'rrulr .Jom·11rrl, ho\><' •~ pr·oclll<'· 
t i \'(• ('tlJ)Ill' it y of liOO. oon I OOH ·~ ) (\I\ I'. wh ic· h ifl llq II nl I 0 
rwul'ly OIW·Mixth of tlw tot nl r·<•lll t•nl protlur t ion l)f C:rc' nl 
Brit nin to-du y. 

• 
{'ONHIO F.RJ\ 111 .1~ prOf(l'C'sll "HM rtuVI(' d u r·inl( Ju,.t y1•nr in 

tlw l'(lfil)1111( \\OI'kH or tlw Urol Plntinum Tt'Ufll. whic·h iH 
now in 11 poRit ion to 14upply ony kind o£ platinum, Hlal<'fltl 
Rolllfl A (lt'nry IIWfiRI\f(<' from M Ot~(·ow. ConRCIQU(In t ly, Lh<1 
CommiRMa•·irtt for· J•'inanrc• huH clN·idfld lo opornltl inclC'· 
pC\nd(lnt,ly in fot'f'ign mnrk(lt ll, nnd to {llltnbliRh di t'I\Ct c·on . 
nN·tionR with Hrmt~ workinf( up p latinum in var·iouH for·rnM. 
In thiR \\Oy. it iM hop<'d, it will .Qf' poA'libl(l to I<'"H<'n t llli 
llifT<' r<'nc·•• hotw<'l'l\ \\ hoi<'Ril ll' ond rl'tnil pr·irC''l. 

A f'OMPAiti\TIVI'! tf'Rl. mflntion<>d in thl' fi'ur l flit'OIIOmtJ 
RM1iew. of pulv<'riR<'d c·ool. firNI hoiiMR ogaiMt mN·hon ic·nl 
RlokorR nnd huncl -fir0d hoiiMH 1(1\V<' nn inrrf'OA(Id WHwrnal 
f'ffi(•i(ln('y or 16 PM ('(Int. in fnvotll' o f l hi' pulv(ll'iRC'd c·on l­
rir<'d boiiMII. 1' h<' powdt•rt'd c·ortl WIIH t.hc llatno qunlity HR 
tha t l'mploy<'<l for· thl' stokMfl, HO no t only c·nn l'hCiap t·onl 
h<• UAC'd. but li'RH o f this rhl'ap c·oal iR rc' quir(ld . ThiR 
impr·o, pd IIIMmol (lffi c·ien<'y irl<'ri'O>«'d tho ar tuul l!nving 
in llw HfWC' Il monthM in qui'Ation to nhout £7600, or at th<' 
rot<' of of lc•n,.t .£13,000 p<'r' onnum, n t~tlving of nppr·(lxi . 
mnl<'ly . 12cl. rwr unit kilowot t .. )l(ltll' g<'neralNl. 

Trrs·: For·<'~l Produ<'l t~ Laborot orir•fl o£ the ))(IIH'-I'I.mt'nt. 
of t )1(1 I lltf' r·in•· of C'nnttda ht\V1• ht•l\n invoRti~at.ing t.h!i 
probl(lrn of I hn hold in(.( pow<'l' of nails. ThiH fl'atJ\IrCI of 
nnil dri' in~ ,,. of high <·ommMc·inl vnhw. P r1wt iC'olly nil 
wood con-.t 111t· l ion ,,.. cl<'p{•ndr•nt upon no.i lll. nnd th<' l'fl or1• 
mnny kindH ctf \\ ood bt•inJ.( ttHI'<I for· huildin~~: nnd ot lwr 
woodwo r·k, '' ith I hf' liHt c•onMtlln t ly llll'r<'fll'linf(. NniiA. t oo, 
n\r'y grCio t.ly os ro~nrdR kincl 1\ nd flizc•. Tlw c·ut -nni I hoR 
~rl'olt•l' holding powN· thnn t .h t~ wit·c• nuil, hut. iM not flO 
(IOflily d1·iv<ln, whilo 1 h<' wi•·•• nni l l11\~ il11 ho ld in~ pow(ll' 
f'OIIMiciMnbly irH'I'<'IlfiNI wh<'n t·<'m<•nt. c•ontNI unci bot•ht•d. 

A" intNeMtin~ oxp<'rimant in tho " oy of rNllly " <'(lnt rn l " 
lwatin~ i,. to bC'I mudc in l3Mlin. "hMt'. for MO m<' timo pMt, 
nt tl'mptH at. tho I'OII<'<'live h<'ating of HOV('rnl blorkH of 
huiJclin~ll f rOrll Oil (I H nfl the- llf\me MOll r(•O hn,. he('n lltl(lm pi (1() , 
Tho qucRt ion of o'<pcns(\, hit hMto t h(l Rt umhling hlock, 
ho~ hN1n t~o l vcd hy uRinp: by-produ<·t s. Jt iR rol<'uiC\l<'d 
that. ono MllHI II powo•· t~lation <·an lwn.t. all buildingM <·on. 
n(lctcd with it within f\ rndiuR of I to 2 milofl, in o'<a<·tly 
the~ H~tm(l fn~hion U >~ hottSE'R and orllC'<'fl aro now lightrd 
nnd providl'cl with \\1\t<>r. lifZht n.ncl ~llR £rom n c·omrnon 
HOUr<'<'. It \\ oulfl merE>Iy m(lan fiN•ontraliRing I h<1 hi~ 
pO\\M RtHtionH nnd c·rcatinp: rnony Hmall<'r onCIR. oncl thNl 
utili.11in.'! th(l Ml<'am whi<"h ho« olrt'ncly ht>cn uf!Cid i11 the~ 
t urhint>R. H ill holievl'd thl\l a I'll\\ ing of fiOmCI :10 pN' c·Mt . 
in tho \\'ll)' of f'OillA for hcatint( purpoAOil c·onlrl ho oiToc· tod 
in huildin~H 1\(r(lncly provided wit.h t·ho <"onl1·1d hon.tin~ 
MyMtom hy ju.AI• c·onn(l('t.ing thl'i r· pll\1\t wit.h tho rnnin 
t!llpply. 

Eu;cwr1uc · lompA for <'Onl minl\rfl nr<' ro.piclly r(lplnt·ing 
flnmt> fll\f<'ty In mpH in AmC'riru. Jt iA <'fltimat(ld that in 
the U nitNt St t\li'll about 200,000 olo<' t ric· <"OP lornpM nr(l 
111 u<~11 to-day. In 19 11 appro'<isnnt.(lly 46,000 (lnmo lump!! 
and no l'loc·l ric· lompA W<'ro in UHO in tho Ponn11y lvania 
hituminouR min<'~ . whil'h wMo thCin p•·octm•ing :lo PM Nll)t. 
of a ll th<' MO'ft c·onl minNI in thiA c•otmtr·y: by 1!1 18 th<' 
nomo lnmpll hnd dN·rci1<~NI to 17,0011, hut th<' CIIN·trir 
lumpA totallNI nMrly 4 ,UOO. In C:rC'o.t. l3r·itnin clur·ing 
I he• Ml\m(' Y<'llrl'l I h<' numbor of nnrnC\ Iampi! ciN·rc•o-.c•d fi'Om 
723.0:14 to !i00, 18!i 11ncl th<' <' IN·tri<' ln.mpR irw rl'n«c•d fmm 
' 2f.IH t o I !)U,t;2 1. I nc·r<'B'INI IIHCI of c•ll"l' t.riro mino hun pH 
clo<'M nut. C'lirninnt~ thl\ ut~tl of flnn111 Ht\fc1ty lnmp11 for gtut 
I t'At i Ill(. An <'XfWr·ionc·NI mttll 1'1.\rl dl\1 C'<·L wi tl1 1\ Hafoty 
lamp J>I'I'<·Cintng<'ll of !'(ll" muc·h lowM t.hnn t.ho t'xplo11ivo 
limit, 11nd thuR 1\At·~~rtuin thnt 1\ mini\ ntmoHphOI'O iH btii'Om· 
ing unsafl'. AIMo A flom(l lnmp "ill no t. ))urn in nn ntmos· 
ph('r<' that iH grl'al l ~ cl<'fi<"ic>ntut O'CygM, ond thu11 "t\l'llH Ul<' 
uR<'r t o withdrn\\ to n pin<·<' of Hnft•ty. For m ore• thnn 
thrc<' gc>nC'rntiOilH, Htl\t f'R tho Qllll\IC\J r(\J)Ort. or t.)l(l d tr•t•c•tOJ' 
or t h<' AmMic·on Hur<'l\ll of Minc• ... tho flnm(l lnmp hHM 
I!(I I'VNI fh CI mininJ( inrluMt ry. hM mnclt• poaMiblo t hO (>I'O<hw. 
t ion o£ mill innR of ton~>~ oi coni thnt, <'ou ld not hnvc1 hMn 
mined wit hout it. nncl hA'< AllVNI tho liV(III o f t.lto uAantiM of 
minMR. 

Miscellanea. 

AnnA,...Of>.MPNTS nro boing mndo for tho flr<WI ion of n 
d il!t illing plnnt for tr<'Ming 240 t on11 of Ahnlo n dny JtN\r 
Lntroho. 1 'Mrnanin . Tho Ahl\1(1 i11 fluid lo <'On tnin 110 gnlloHH 
of o il pOl' l ou . nnd if the~ tirHt plnnt i t~ a AUr<·C'sM if i11 to bCI 
<'X t ondNI t o hand lo I 000 tons ~~ du.y. 

'I' II P. munit·ipol auLhoriti oM of tho <'ily of ' l'olli11n (Hovul), 
li;>tt hon in, hnvo dcriclod to i " " ' ull now and ltp· to-do.lo wo.l(lt'· 
works ('q.uipmonl. ' l'hc llO\\ "orkll, whi<'11 will bo c·apahlf• 
of pumpin~ot and purifyinjj: 2t;,()CJ() C'\lbic rnctrol! por doy or 
wotor from th(l Upper· Lnk(l, wi ll <"ompril!o t;l' rt'Cining and 
Jow-l i ft pump11, RNI irnontnlion h 011i llR, £\ Pat 1\rfiOII rnpi<l 
g ravity filtrnt iot\ plnnL, n pttro wo.tor ~ot.ornge r(IMI'rvoir of 
over !WOO c·u))ic· rnot.rCIR t·npori t y , nnd high -1 i ft. pumping 
tnnl'hinOI',V t o 1·niRo t ho wntor to tho <'it.y. ' l'ho work . 
whirh "ill <·oRt .£!W,OOO. ho.R rcrontly been commonrod nnd 
i t~ e~ ...:pcw l Nl t o ho l'omplotNI by tho summor of I 027. 

T111: r{•port of tho inform11l <'Ommit.lt>o oppointNl by 
tll(l Bonrcl of 1'rndo to <'On'IHier and roport. on l>ulkhea<IH 
one I wnt(lr · t ighl RU brl iv i11ion of pnAAongor 111 (ll}.ml!h i pt! hu>~ 
lwon puhliRIINI by tho • to.tionory Office nA a Bluo. hool<. 
Tho r(lport inr luri<'R tho hiAtor·y of the exnmino.t.ion of the 
who le subjoc·L Rinro 1920, oxplnin11 tho progros11 rnnd e 
t owordH iut11rnnt iono.l ngrc<~monl on rortnin requirement s , 
and .zi,.<',. t ht' ('omrnit tl'o'H proAon t obscrvo.tionR on pro 
' ·iou!l rC'c·omrrwndotionA oq to tho p(lrm(ln.bility of rompurt . 
lll<.>ntq, tlwir pMmiRI'I iblo l<>ng th, and str~ngth anti c·ou ­
Ktrurot ion. 1'h11re t\r<' in nil thrl\e roportR, the lnlC'"t h<' ing 
dntNI .Jnnunry, 1!12 ~. 

} 'ttOM nu nnony•noW~ douor (!lus~ow 'I'N· ltnic·t~l C'ollo,l:(o 
11011 r('('C\i v<~d u hank clt•nft for .£60,000. Jnt irnation of tho 
hl'n<'ffl(•tion wo-. ~iv(ln in a lot ter from n. firm of I!Oiic·ilot·H 
read to tho ~ove~rnorfl nt o. rorl'nt nwet inc.c, it hoinf( Atlptt· 
latt>cl tlmt lhl' mon(\y "'"" to h<' invc•«INI. ond tlw IOV<'ItliO • 
to h(l cl{I\'OtNI t o the intN!'>~ t H of the ('ollof(ll ot tllli 
~OVC\rnclrM' cltRrr!'l ion. Tho onnonnl'<'ffil'nl waR warmly 
np)'llnuclNl. oncl l<eNl nppr('{'iO.l ion of tlw hf'l l(lfac-t or 'M 
nf'l wo>~ rl'<'ord C~cl. ,\ not twr in t 1\r(lqt i n l( ~i ft n.nnounr NI 
wo" from l.ncly BC'I ilhy , widow I)( Sir C:corgn Hc-ilb~· . IL 
forrt1(1f' t•(uurmnn of t.ho ('OJI(Igl\, ' l'hiH is n pipo OrJ(I\11 
bolon~i n~ to hM lnt o hn11haud. whirh Lody He~i I by hoH 
ofTM<'tl t o inHtnll in tho Collt>ge lmll. p3yin,rl hf' <'X(IIIIlllt>!'! of 
llw in>~tnllnt ion, nmount ing to 1:700. 

Tu~; nnmsol c·onvflnt ion of tlw Engint>c>rinf( 1 r~stitul•' 
of ('unndo, \\0>4 h<'lcl in l\tontrPnl, .rnnuary 27th ond 2Rth. 
thf' prmr rpn I topic· of d iM<'\IHMion hl'ing tho ovl'r·c•rowdC'd 
t~lntf' off ho profc·R<~ion ond t h(l lnt·k of prll<'ti(·nl ClxporiMN' 
of rnony of itA m<'mhl\rll. Tlw rt'por·t; of tho ( 'ommiti i'CI of 
ApprNrti('('Hhip unci 'l'minin~ot Rtr·ongly omphnl!iANI this 
t·onditinu nnd r·N·omm<'ltd('(l I hat young l'nginoMA, inMtl'nd 
Of \VOitin~ tO obtom rC'~J)OilHibl l' nn() Wl•ll -poifl po«itionA 
nt tlw out'l<'t , MhoJ id b<'Jlin ot tlw bott o m and ohtnin 
prn<'tic·ol train ing in Rubordinntc• job~o~, (\itht>r with or wit h . 
out. pay. RO a~ to H<'<'Ur(l a prart i<·nl t.raining whit·h would 
qualify th(lm for odvan<'emonL ThiR vi<'w wM forc·ibly 
empha<~ ii"Pd by HI\V(Irol of thl\ Hp<'nkor!l. 'l'hl' fiN·rC't.ary 'H 
J'(.1pOrt 11how11d a t otal m<'mhMt~hip of (j 12n. lk rthus· 
Sut>v<'yM. of r.tont r·eal. woq J'l\·(l l<"r ted prC'aicll'nt.. 

'Asu.u.Tu>'l ar(l reporl NI from tho I.onclon 7.oo, \\ ht>r<' 
fo~ often provo~ fn.tal t o \\('lakly t ropiral hirdR. Nt>nrl:o• 
a ll tho hirdM ~o ofT tht>ir fP<'d throu~h lal'k of light nnd Aun . 
Rhine. nnd thoir rodurod vitnlr t y 11-1 not improved hy Rul ­
phurouH impuritieH in tho nit·. Still. a )l(lu)t hy, hunJ.lry 
bird should havo the s trength t o roRiRt. fo~, and HO fogR nrt"o 
to ho foup;ht. in the~ t.ropic·nl hird hout~<'R by f,Jw infltnllntio" 
o f q\rortz l' loc·t l'i c· lnmpH, whi(·h do not rut ofT t h(IHt imulot . 
ing ultro .violot rays. Thill form of nrt ifi(·inl t~tlll Hhilw 
t!houlrl kC'(Ip tho flmnll hi rdR f !'Pel i ng 0 ncl 1'10 J.(i \'(\ t hNn 
Mtrength t o ~o on livinf(. Snnk<'R nnd liznrdH rn thf' lighiNI 
R t>pt ile H ou11<• laboratory rnnkCI ovMy <'fTort t n c·ro" I into 
t )1(1 1'6)'H 0 ncl I' hOW Rijitnfl Of 1'(\('0\'l'l' llll{ I ht>l r npp!it it(',. , 
An oiN·trit· moin i11 to ho laid d O\\ n tlto Brottd \\'nlk i11 
Hogont 't~ Park, and from thi11 tit<' 7.tlo ho(lf'l! t o lwinfZii~let 
I o tlte~ c·Hgf'l! whoro it. ifl mo'41 ll<'O<INI. 

Dtll\tNO tho paRt. yoar t.ho S(ront mudo by t.ho M) HOI'tl 
OovCirnmont for the Cauv(lry Dnrn , now known oq t It<• 

• 
Krishnarajoqo.gora. wa~ R 11. I 0 . !I l lakh11 and t hf' out lny 
nmount('d to H R. 9 . (12 lakhH. J~xpendituro on th11 proj!'c·l 
itROif \\aM Rs. 0 . 73 lakhR, hrinf.(in,:t the l otal <'Xp(lncliture 
on tho project OL tho r loso of tho y<>ar to H~. I . 110 l'rOrP~. 
' l'he tnnaonry of the clarn wnR, o.r<·ordinp; to Indi an P:n(li· 
nerrin(f, oxt.(lnd<'d t,y 100ft. townrd11 the no !'I It nnd I OOft. 
toward11 tho Aou t h. making n lotl\1 lonfZ.th of 11700£1. ' l' h<· 
lov<'l of tho dam was a lRo roisccl in plai'CH to h(light« rnn~inJ.t 
np t o l7ft. 'rhe tompornry weir ((1\p and pc••·monNll 
waoto weir gop nr!' left at SOft., wlull' onCI Wl'll' 
At t h(l north t'ncl wns roi~<!'d to t h<' lCI\1'1 of I O(lfl. 
The Rtorngo rn I ho roRorvoir \\1\R moro thou 11\l fH(·iNH to 
tnMt all roquiromontR. ' l'ho 1\'-tont of lnncl undM t·ultiVH · 
t ion bolow now c·hanneiR of tho l{rillhnnrojnlll\~arlt nt t h<' 
rloae~ of tho yonr wos 18,2 12 Mros , UR aguinl!t. 17,1)74 Mros 
in th(t proC'odin~ y(lar. A larf(fl arM haq 11ti llto ho hrou~ht 
under irrigation. and tho OovcrnmonL it~ nnxiouM t haL a ll 
availablo wn.t(lr should h<' fuU y u'l(ld fort ho rnpid (IXtt>nRion 
of irri$tntion. 

Ac conrHNCI to N(lltlrt' , Dr. W . J~ Davov, tho r RPI\rdl 
• 

phyRiri11 t of tho (:onernl J~IN tr ic· <.:ompany of Amoril'l\, 
hoH produt'ecl n. c·ryHtl\ll illod form o£ ropp<w, t hCI olortr·ic· 
condu<'l ivit.y of whit'h iR 13 pOl' c:ont. hottot• limn t hnt of 
ordinory puro (l)<"rlrolytic <'OJlfHir . Prof <'fi~Or Briclgmr\n, • 
of Hun·nrd, \\O~ th() firAt to dii!<'O,·o•· that t·oppor· <"Ould bll 
produrNl in rolal ivol y largo rryt~to IH hy the~ ITl<'l hod of 
Rlowly hN\tinl( tt in nn cl<'<•lrl<' furnlt(:e. nnd t)l(ln r()olin~ot 
st <'quail) Mlo,\ly On J)(I<'Ornlwr :ll~t l>r Dnv<') dl''lrrihcd 
to tho Am(lric·on J>hyRi<·nl Sorwty hi t! suc•t•<"l>~ in 1wodul'in$t 
<''~PPM c·ryAtniH noor ly I iu. in duunotM o.nd Oin. Jon~. Thc11c• 
t!ptwimol'\/4 c·ould bo hos\l. without e~fTort. , hut on<·o bout. I ht',V 
could not bo 111 rnight(lnNl nJ.(tli n . Th i11 is att ri h\tl I'd to t h<1 
<'ff<'C't. produc·Nl hy tho hC'rHIIIrJt II\ up~l't.ting t h t; ho.lnm·t• 
of tho t\tomM of coppor. Til(\ t·ryHtlllll R<"O nl to rN\djuRt 
thpmsi'IVC'~ into Rmsll l'r~ .. tots ngnin. 110 thnt for nil prot·· 
tirnl purpo~c>~ rl berornt· ~ n hor of ordinnr) c opp<'r, t~lcl 
il4 <'quo II) infl(\'Ciblt'. By X -rt\)' (\Xominut 1011 rt wn" HhO\\ 11 

that tho propnrNI ropper wn" Hiutply OIHI lnrf((l Ny~Ctnl, 
t.ho atoml! h ing nrrl\ngod in ro~ulo.r rowM from ond to ond. 
W h(ln tho <' ryMtal wall hammorod it loAt itM llttpoN•on . 
ducti vity. '!'he~ ne~w t'oppor· hnq n p;rl'nt f'r <•ond twt ivit y t.hnn 
t~il\'or . 
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Roller Bearings for Heavy Loads. 

THAT the application of roller bearings under 
heavy load preRents many intere. ting and impor­
tant phy. ica l nnrl practical problems, but that 
a very con, iderable number of tho e problems 
is . till unsolv<>d , must , we think , be the general 
verdict on t lw ca e pre cnted in Mr. Dahleru ' 
recent paper before the Institution of Mechanical 
Engineers. From the cv idrncc provided by the 
di cu ion it is obvious that ma ny engineer have 
in the pnst hnd r<'a 'On to eli. tru. t roller hearing 
for the , npport of heavy loads, and tha t an <'Ven 
greater numhr r in the })rE>srnt Me, from expel'i<:'nce 
or by tradition , inclined to shu n them or at least 
view them with suspicion . This a ttitude on thr 
pa rt of users has undou bt<'d ly a risen from the 
fact that <'nrly patterns of hc·1wy duty roller hear­
ing. fl'rq uently failed- almost tragically in somr 
in tances-to fulfil the claims made for them . It 
<'ontinurs in fore<' to-day to some extent brc1t11Rr 
many possib l<' IISN S arC' l•mlWM<' of th<' <'Xtonsivc• 
im pt•ovrmcnts t-hat IHW<' h<>rn ma.dr in roll<'r hNu'­
ing rlesig11 ~wd con.'itrur tion du ring th<> pas t ninr 
or t C'n years. Th<' a ttitucl<' has rrrtainlv lost some• 
of its Justifi<-~ttion , but "hc·n a ll thr e,·ideiWC' thnl 
has been pr!'srntNI to us is l'<'V i<•wNI and siftNl it 
cannot yd hr Hnid to br wholly out of dau- . l n 
light of )I r . J)n h lr rus · \ ' <'l'Y candid peE>srnt.ntion 
of the cas£' f Of h<'lWY duty roller hNtrings n.nd thr 
<'ritici m ancl omplification of it to he founrl in the 
discu •ion, it i:-> <'Vident that these hearing:-~ still 
fa ll hort of C'onstructional pcrf<'ction, t.hnt th<' 
bf'nefits to lw drri vcd from their uRe arc till oprn , 
in manv instnn<:C'$, t o d r term ina tion, both tl S t o 

• 
their nature and a mount., and that much uncer-
tainty s till prevails concerning their accompanying 
di advantages. The mo ' t that can , for the 
present , he sn icl "it.h a. sura n<'t', is that roller hear­
ings ha\'C uow reached a stngr in their evolution 
which is such that cngin<'ers ought to reconsider 
a nrl t C"Rt 1\frr sh any advPrso judgment thry nHty 
Juwr form<'d on thc•ir mrrit :-~ ns nH.·nns of suppOI't -

ing heavy loads undE>r tt wide variety of conciitions. 
• 

Thrro is onr very important poin t , fundamental 
to all app~ication. of roller hC'ari n~s for heavy duty, 
about '"h1ch a preci. e und a uthorita t ivr Htntemr nt 
would seem impera tiv<'ly to be requirNI. No 
attempt haR been made t o hiclr or deny the fac-t. 
tha t t he dura bility of ba ll and roll(·r J)earings iJ 
dependent upon the fa tigue-resisting qualities of 
the nultcrials employed . The a rcu. of <'ontact 
bet ween the ba ll or roller~ a nd the race is very 
· mall . The tre. s , e\·en for n moderate total load 
on. the braring , is therefor<" proportionntely high. 
W1th en.ch revolution a ny g iven poin t on t he racC' 
is subjected t o repetitions of the stress, tho numbr r 
of which depends upon tho numbC"r of thr ba ll s or 
rollers in t he bearing. In a n elrctrir motor runnirw 
at 720 revolutions, th <> numhr r of strel'ls applica~ 
tions on a ny point. of the outer racr mnv. accord ­
ing to Mr. Da hleru , n.mount to a hout t ~·n million 
in twenty-four hours. It is t o he inft.>rrNl that 
ba ll hearings can he designed to support this 
repen ted lonrling with somr assurance that ult.imntc 
failure by fa tigue will not occur, that thC' Rt rC's:-;es 
applied t o the halls and race:-~ will not cnusr the 
hearing to fa il merely by their repetition. With 
roller hea ring , howev<:'r, the po ·ition is clifferC'nt , 
or , o we gather from wha t Mr. Dahlerus has both 
written and sa id . F or the present , no gener11l 
guarant<>e, we infer, can h<' g i,·cn that the appliC'cl 
s tres es in roll!'r bea ring~ fn. ll hrlow the fntigw• 
limit. I ndeed , in ma ny instances, it \\ ould sf'cm. 
such hea ring, ('ltn only h<' de. igned "ithin rra~ion ­
a ble <l im<.'nsions hy incurring st rc es that <'~CN•d 
the fntiguc limit. In snr·h circumstnn<'Cii, thC' !if<• 
of thP bcn,ring is definitely limited from tlw ont:';rt , 
a nd fnilurC' will occur after a restrictcrl nurnhC'r of 
·tress repetitions. Expr riments on tho durabi lity 
of rollr r bearing ns a !Tr<: ted by the I a tignc­
re~ i ting proprrtie of thr materia ls of which tlwy 
are conRtructed arc, we understand , in progress. 
A full and early statement of the results nrrh·NI 
at is grratly to he drsirrrl . Lacking it, the avr rn.gc 
engineer . who likes to kuow the extent to which 
t ru tin tho component he uses is juf!tified , cannot 
be expf'ctrd to apply roller bearings \\ ith con­
fidence. One peaker, on Friday of ln t wc<"k , with 
·orne such thoughts as thr. e in his mind , boldly 
as ertcd that ball and roller bearings W<'rc tm­
mecha nical devices. , 'uch sta tements will con­
tinuo to be made, to the great prejudice of these 
appliances, until the true position is establish eel . 
Having obtained ate faction on th is fundamenta l 
poiut, the engineer contempla ting the u e of roller 
bearing for heavy duties will natura lly .eek 
definite information regarding the benefits to be 
derived from their employment. On this suhject 
the position is for t he timo being scnrcely more 
clear than it i. in connection with the question of 
durability. Increased all-round expcri<.'ncc is 
badly wanted , but from what ha. already been 
obtainc;-d it would seem tiH~t in some highly im ­
portant tl>pplications t.hc chief advantage of u:-;ing 
roller benringR is not tho ohviou one, the redw.:­
tion of jou rnaJ frict.ion , but some secondary con­
sequence. On railway rolling Rtock , for instance. 
it . eC"ms to he definitelv rsta hlished that the u <' of 

~ 

roller hr arin_g a xle-boxes practically eli m inn t C'~ 
the oc<•nrm ce of hot hoxe. and a ll the rli location 
which they rntail. It i..:; stated tha t this c·hara<· -

• 
teristic provided the tJrime reaF:on for Uw adopt.ion 
of roller bcnrings on Amrrican leeping r.oachC'. , 
and thnt the vebiclrs !'10 fittrrl hav<' run :lOO.OOO 
mile. without a single hot box heing found . 'J'Iw 
reduction of journal fridion would <"PlJrar to he of 
. rcondury importnuce. Morrovrr, tho <'Vidence u:-; 
to whethrr thr rC' i.'-1 nny such rNiurtion is not. 

• 
altogC'thr •· <·onvincing. l!'rom Kwrd<'n , F inland 
n,nd r lscwlwr·r on the ('ont.inr nt, stwings of ll to 
14 per CC'nt. in the• c·oa l <'OIIH11mption :uHl up to 
90 per ern t.. in lu brirun t Ill\' <' been reported follow­
ing the ttdopl ion of rollr r benrinv, axl<.'· ho::\. r~. 
But the v<•rv <·al'<'fnl t<.•:-~t s nHHl<.· on tlw ~licllnncl 

• 
Railway, unch•r <·omlitions alnaoHt as c•ompnm.hlC' 
tt .'-1 it i~ poHsihlc in pra<·ti<'<' to !'lec·ur<'. fll.ilccl t'OIU ­

pldrly to ~how any ~o;avi ng of <·oal, and indeed 
gave the co1tl COIH:itunption \\ ith roll t>r hrarings n:-~ 
bring more than per <'<>nt. g rC'ater lhnn \\ ith plnin 
\\ hii<' metal hearings. Apnrt from the reduction 
or incren. e of journnl frictiou after the trnin bM 
acquired u. steady speed , we have to couqidcr th <> 
effect of roller hearings on t.h e starting re~i stanc<> , 
a. matter that obviou~ly may he of great practical 
importance in the ca. <' of ~hort eli ~ta.ncc , stopping 
train . The evidence, Rri.ti~h and oth<'rwi e, 
would seem to be unanimouR in indicating a v ery 
considerable reduction in the tarting effort \\hen 
roller hN\rinF:. arr fitted . Tt is to be noted , how­
cvrr, a Mr. Ilydr h lHI pointed out for the Cl\ e of 
trnmwt\ y cnrs, thnt th<' work . prnt in accrlcrnting 
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a train from re. t is affected by other factors beside 
journal friction , and tha.t a reduction of even SO p<>r 
cent. in the starting re istance produces but a small 
nncl quitr disproportionA-te reduction in the:- energy 
rx pendNl in getting t.ho t rain up to Rpeed . It 
nHW cost a1-1 much to start A. t rA-in from r<>st as to 

• 
run it for 50 milcR at a F~tC'ady Hpced. The hulk of 
th<• exprnditur<' is, howev<'r , to ho a cri hcd to thr 
<•fforl requirrd to a.ccelerat<' thr mass of the train , 
1tncl "ill not IH' nffectNl by a rNlur tion of the 
jout·na l r rfii tatV'<' even to· the' van i. hing point. 
Next to thr u. <' of hC'avy-duty roller b<'arings on 
ra ilway rolling stork , r hi<'f attention has been 
g iven to their employment on rolling mills. I t 
would appea r that on mills running continuously 
in one dirrctiou, roll<>r hea ringR save from 30 per 
<:rnt. of the power whrn thr mi liA are under load 
t o 70 per cent. wh<'n thc·y arr running light. The 
s<:opr for their employment in their ostensible 
c·apacity a. anti-friction device. is com~iderable in 
th<' case of rolling mills, for nR much a 90 per cent. 
of the power taken to drive the mills may be ex­
pended in overcoming the friction at the roll 
journalH. From the results of various tests on 
1·olling mills fitted with roller bearings, it seems that 
the opportunity providc:d is not miR eel . I t is not 
certain , howrver , whcthC'r even in th is a pplication 
tho v irtue of the roller bearing derives from Sts 
friction-reducing capacity. Its v irtue may merE>ly 
h<' made obvious by th~ imperf<'ction of the ordinnry 
rolling mill hearing. The~(' bearings, it has been 
. a iel , cannot b<> propr>rly lubricated. If they could 
he, t he roller hearing wou ld probably find it 
difficult to <'Stablish and sustain the superiority 
which iK now heing accorded to it hy certain roll ing 
mill r ngineers . 

Progrrs. in the design of heavy duty roller h<>ar­
ings will no doubt continue, but it wil l, we th ink, 
be almo t wholly in tht- direction of improvement 
in the mechan ical featu res of the bea rings a nd not 
in the furth er reduction of their frictional resistance. 
There i little or no room left now for such reduction, 
hut there is . till wide scope for an improvement in 
the durabiJity , for the curing of minor defects 
such as thosc y<>t ma nifested on occasion in the 
cagrs a nd for increasing t ho case with which the 
hcari11gs may be applied to or removed from the 
parts wh ich they are to support. The develop­
ment may be low, particula rly in the all-important 
matter of improving the durabilitv. For the 
pre. ent it would almost seem that th~e immediate 
task is noi so much to improve the durability as 
to remove the suspicion that the lack of durability 
commonly credited to thE> bearings is fundamental, 
a nd that it is a necessary physical consequence of 
the feature!-< on which theil' anti-friction property 
dependR. Equally important, so we conceive it , 
iR t he development of a sound basis of compa,rison 
between the ball or roll er hraring a.nd the plain oil­
lubricated bearing. We have at pre ent little or no 
kno" ledg<' as to whether the mechanical bearing and 
th r oil-horn<' hearing presrnt two physically differ­
ent methods of reducing thr frictiona l loss between a 
rotating s ha ft a nd a load a pplied to it. Analogy 
wou ld Rugg<>Rt t ha t t he hall a nd rollers ma v be 
regarded as l'eplacing th<' oi l molrcu les when the 
lubrication is of t he boundary type, but analogy 
in this instance is prohably misleading. From a ll 
points of view, from the purr ly practical to the 
pu l'ely theoretical, there is a bundant room for 
t he im·<'. t iaation and development of mechanical 
a nti-friction bea.ringR. Mr. DahleruR' frank account 
of thc present position Rhould do a great deal to 
cla.rify the outlook . Jf he has Rncceeded in rc­
opcming thE' minds of engineers to an interest in 
t.hr Rtthjcct , ancl in removing Rome of the prej udices 
fornwd hy C'a rly unfortunat e <'xperiencr>s with 
roller hcaringA, hr will no don ht rega.rd himself 
ns well repaid for his caudour. 

E lectricity In Mines. 

" THJo~ mining industry," Raid Major E . Jvor Da";d , 
in a paper r('ad last week before' the I nstitution of 
Electrical Engine<'r. , " is at the moment very 
m uch before t he public aR a wasteful and un­
scientific examplt- of private <'Hterprise, so that a 
r ew nof,cH on efforts to n.rh ievr <'fficirncy aud some 
r<'rmlts of tr~tR made with thiH c>ncl in view may be 
of intcre'i anrl may poRgibl.v provr th nt t he ind ustry 
if.! not AO black afl it is p ain ted." Vlhil<' som<> believo 
tha,t nothing short of nationaliA~ttion can makr 
a.ny material differcnrr to thosr who work in th<' 
mineij or to th<' consumers of coal , Major Oa,· id 
was n.blr to demonst rate that mArked improve­
mentg in the operation of mines can be brought 
a.bout hy the utilisation of electricity. Compressed 
air , howovC'r, plays an important part in the work­
ing of t·h<' Ro11t.h Wa les collieries with which th~ 
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a uthor is concerned, br>cause ,.Jectricity ca nnot bo 
used at the working face, a nd the discuRsion on the 
paper very naturally rai"ed the question of whether 
it should not be possible in the fnt ure to employ 
olcotricit~· on a more extensive sca]e nncierground . 
Tn a modern 1 'on t h \\'a ] ()~ colliery in which 2000 
tons are r fl ised to t hr . nrface per day from a depth 
of 600 700 ya rds ancl in which electrically eom­
]Jre . . eel ni r is 11. r cl for <' utting , conveying, in bye 
haulag<'~. a nd pumps, no fewer than thirty -two 
units a t'<' u ed p<>r ton of coal rais<'d , and it will 
therefore he Reen that th<' cost of power iR not an 
inappreciable ite m in the total rost of gaining the 
coal, a lthough under d ifferent conditions from thoR<> 
prevai ling at the particui fl r colliery considered , t he 
pow<>r consumption migh t h<' very much les~. In 
considering figures of t.h is nature it is wr>ll to re­
m em her that one of tho principal effect s of elcctrifi ­
ration is to reduce> at the pit h<'ad the amount of 
unskilled labour and to rrplacc it by a. few . killed 
ha nds who are very much less difficult to manage. 
Electrical plant offt>rs thr additioua l advantage of 
enabling t.he actual con. umption of every machinl" 
or g roup of machines to bo continuously record<>d 
and any waste to be chC'ck <'cl , whilst the plant a lso 
retai ns its high effici<'ncy without eonsta.nt adjust­
ment and ren<'wals. 'rhe a uthor 's re~ults show that 
whenever accurate records a re available, electrifica­
tion of the machinery at a colliery ran be proved 
to he a Ronnel commercial pl'oposition. The reduc­
tion in pithead costs resu lting from a highly effi ­
cien t plant is apprer ia hlr , a lthough the total co t 
of power is small compared with the labour co t s at 
a colliPry and the usual method of co~ti n? makes it 
difficult to prove the reductions. 

• 
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economy of the electric winder can h<' utiliACd to the 
fnllest advantag~. 

Last year it was stated by a well-known authorih· 
that only 11 per cent. of th~ roal rn i~E-d m F.nglan~l 
ancl W a lrs is cut by clectricftl machines, nwl <'IN·· 
triea 1 engineers ha vo therefore goo(l l'<'nsou to wiRh 
for a more extensivc use? of rlectricity at t h<' workin~ 
face. Th~ desira.bility of electric lighting in thto • 
roadways and at t h<' wol'king fac<' has often ~~~ 
di. cn1-1Sed. for the minPr freqn<>ntly wol'kK in fl<>mi­
darkne~s. H e, howevcl', il': a vrry <-on~c·rnt­
tivc p~rson , who iA not easily indncc-cl to tnk1· 
to new schem<' , even if it can be shown thnt thc•v 
are safe and that if i ntroclu c-t-d thr>y wi ll facilittlt•· 

• 
his work . Nev<>rt.h<"I<'RR, it iA to hr hopNI t.hn ~ 
Dr. Thornton 'R invc-stiga tions d<"~cribed in 11 papet· 
which he read before> I he T n. t itution of F.lN·tri<·al 
Engineers in 1924 wi ll ultima tel_v lead to b<'tt~··· 
lighting in mines if to nothing eL c. Dr. Thomtou 
showed, among other thingR, that if altc-rnutin~ 
current with a periodicity of HJO ryclcH pr r K<'Contl 
a nd at a p ressure of 1 f) voltA were us<'d fo•· light in~. 
ignition of the moRt rxplo. ive mixture, i.e., 10 p<·r 
CC'nt. of fi re-d A-mp, would involve the breaking of a 
circuit carrying 17!) ampbres. T here Rhould b<' no 
special difficulty in incrro.sing the freq ucn"y of u 

small proportion of tho powt•r from nO to 1.")(1 
periods or ev<'n more, but it is, of courl'<', eR. entiat 
before introducing electric lighting into fi<'ry pit!. 
to en ure that the reRults of Dr. Thornton·. im·<'-.ti­
gations will hold good under practical working 
conditions. At a discusRion in Glac;gow on Dr. 
Thornton 's valua ble paper, Mr. F . A t1slow rrfr rrNI 
to a very ingeniouR schemr which would appear to 
permit of electric light ing in places where el<>ctri<'ity 
is not generally permitted . Thr currr nt, he Raid , 
was generated tt.t a periodk ity of 400 cycles hy :a 
sma ll self-contain,·d uni t consi. ting of an nit· 
turbine a nd small generator enclo. ed in the lamp 
cu ing. The unit, Mr. An. low went on to rxplain. 
harl heen designed RO that it coulrl be ronn<>rt<"ci tc1 
any underground compre~sed air system. nncl it 
was pt-rfectly . afe. Whether this r heme hn~ ~ot 
beyond the experimental Rtnge we ca nnot . ay. 'L'hl· 
idea, however , seems to h<' perfectly . ound, and. 
assuming th}~t the miner could be indurcd to adopt 
it, it would appear to go a long way towards solviuJ( 
the lighting problem i n fiery mine~. Good lightinf( 
would go a long way towards allcviatin~ tlw 
uncongenial condit ions in the mint-, and inci­
denta lly it might po~. ihly make the miner more 
happy anrl conten tRrl . 

Locomotive Engin eers. 

From the point of v i<"w of enginerrs who con ­
template electrifying collieries, Ma jor David 's 
paper is of considera.blr value, for it di1-cussrs a 
num ber of practicn.l pl'oblems that a rose in con­
nection with thC' P ow<'ll Duffryn schemr. The 
author explains , for insta nce, that he discovered 
some few years ago that salient pole synchronous 
motors could be ur;od for dri ving high-speed two­
stage a ir compressors without employing a friction 
clutch, the actua l starting torque required for the. e 
machines having proved to be considerably less 
than that specified by the manufacturers. Nothing 
that has heen introduced in to electrical enaineering 
within comparatively rec<>nt years has pro~ed more 
u, eful , under ct-rta in conditions, tha n the Rvn­
c?ronous motors which ca!' be started W1th prae­
t •rally the same eaRe as mnuction motors. The 
nse of these motors overcomes, or at any rate 
minimises, the power factor difficultieR which a t 
collier ies are oftrn very t.rou bl<'!'lomc. Althouah 
the~e motors a re now fa1· from new, they are n;t THE • uhject of locomotive engineers ns such 
in our opinion, always used to t.hc extent they received attention by more than one sp<>aker at 
~hould be, and those who may have any doubt as the a nnua l d inner of the Institu tion of I .. ocomotivc 
to their suitability for collit>ry servieo wou ld he Engineers, which wns h('ld on Friday, F ebruary 
well arlvised to consult Major D avid 's pa per . A~ 20th. In the first place, that vt-tera n railway­
the author ha employ<>d salient pole motors for man, 1 ir J ohn A pinall , in propo ing the toa. t of 
som~ of his drives, there was a tendenry in tho dis- " The Institution," . poke at some lenl{th on tht' 
cus!:ton on the paper to arguE' in favour of the a ll-important ma tter of training , centring the main 
cylindrical rotor machin<>. but the type of motor point of his l'cmarks on t he possible di. advantages 
that should be utilisNl is su rely govcrn<'d hy which might ariso owing to the sepn.rat.ion. of tbr 
cond itions. Enginecr·R do not arg~e ov<'r t he mechanical a nd r unning departments. 1 ' ir .John 
~ela,tiv~ merits of A~p t i.rrel-cagP and Rlip-ring asked if, under th is compn.ratively n<'w order of 
mduct10n motors, for •t •s perfE'ctly w<'ll rrali~ed t hings, it were possihle for young men who werr 
that the type of machi ne that hould bo chosen sen ring their article, in the shops und<'r the chief 
is governed mainly hy th<' starting torque which the mechanical engineer to gain running experience on 
particu la r job demand R, and M far as we can se<" tht- footplate, and that of repair work in the hed ? 
the ~amc ?Onside~ation a pplies very largely when This is a very important practical con. id<'ration. 
dealmg With ~abent pole a nd cylindrical rotor and we were g lad to hrar from t he pre. ident., .\[r. 
~ynchronouq motors. Bet ter grouncl for a rgumeut J . E . Ander on, t ha.t on the London , Midland and 
IS perhaps to be found in thC' a.uthor 's statC'ment 1 'cottish system Ruch training is open to thOH<' who 
t hat up to .a dictta~ce of 5 miles compressed a ir cnn deRi re it. There ClU1 hr no doobt t.hat, in gcnNnl , 
b~ ~ransm1ttcd .w1th t.h,., same efficiency as clec- pract,ical footplatc work a nd rnnn ing Ahed exp<'· 
tr•c•ty. To thts stat<'ment, however, electrical rience form essential factors in t he training of thr 
<'ngineers have, of courAe, a very good answer, locomotive engineer , especially when po. itionK 
namely, t hat althou~h the transmis~ion efficiencies abroad a rc contempla ted , a nd all who have t.hr 
in the l wo cases may be on a par, the conditions intere t of locomoti,•e engineering at heart mu. t br 
are very different w.h~n i~ comes t? utilising t he fully in sympathy with 1 ' ir John's remark .. In th<' 
power . That electrtCitv IS useful m the mini ng past ow· locomotive men have undoubtedly attaint'd 
industry is now P.re.tty ~vcll . agref'd . a lthough q uite the high position which t hey hold in the world 
a numb~r . of 1a~mng e ngmeers seem to dou~t of eng ineering, a nd of that a ppf'rtaining to loco­
'":~ether .1t 1s adVlsabl~ to spe~rl money on e)e,.,tn c motives in p articula r, through t ht- cxcellenc<' of thr 
~ m clers • but ns m~r<' .u:1 done m the way of sn pply- . all -round t uit ion they have received in our 11:reat 
mg .groupR of c~l hen.es fro~ a. common power railway ~hopR, and the very flattering r<'fercncc 
s tat10n. the electriC wmder w11l 111 all p robabilitv which Mr. W . Whitelaw made to the locomotive 
come 1~to more gen<'.ra l use . As Major D avid engineer must br a sourer of . atisfaction 110t only 
sh.own, lf ~he ~encratmg. plant Rnppli<>R a s ingle to the men with whom hr has been per. onaJly 
"!~ne the d tver. tty f~ctor. tC(. low, w.hereas ii it sup- as ociated, but a lso to thos<' who haYe hefn 
~11<'R n number. of mtn<>~ tt ~s 1·elnh vcly ~igh .. For responsible for thri t· education and for th<' 
Ptn~J,., deep mmes th~t cf01e th<' clectn c wmder, Ry. tern which in the past ha. made it pos ihlc for 
t~~~h may tnfke any~hmg up to !50 per cent . of the men to get so complete a knowledge of thrir art . .f a .. power 0 the romP, may nut be justified ; hut Mr. Whitelaw spok<' of h is long association "ith 
1 mmes. can he grouped a nd their power plants railwavs and in ))articular of t he number of loco-
may be mterconnected or t he nower b t 1 · · ' · · · t , r:- • e genera ec mot1ve engmeers wtth whom he had come m to con· 
R. om or morr rt-ntrnl powPr stations. the snpc>rior t act. and snirl " I cAn safely say I have never been 
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let down hy 011e of the-m.' ' That testimony coming 
from t h e chairman of tht> London and ' North­
Rn.stern Railway, is Ct"rtainlv something of which 
the profe~sion may bc proucf. 

'l'ho !'lervict>~ . effi.~iency of . British railway~'~ has 
ll.lway" h ccn maantmnecl at a h1g h st;mclard . We arE>, 
when wc con ider tho grcnt aqgrcgatc annual train 
miJ~ag<' a,ttained , _Hingul~rly frr-e from tr~tffic d r lays 
whLch ca n he attr1butcd an any degrc>c to thC' failurC' 
of o ur locomotivcs. Thi,-. fac:t i n itself is Hufficient 
to . h ow h ow ably those rcl-\pons ihlc for onr loco­
mot ivcs fulfil t .hcir task. ' L'h c loc·omotivc <'ngin<'rr 
li k r thc e ngi ne itRelf, i~ ou r "ervnnt. Both arc at 
a ll time in th<' vublir <'y<'. Thr failurc of OIH' is 
immed iately reflrct-t'd in the hehaviour of the othcr . 
Jt is o n ly wh €'~1 we cxpcri<'ll<'<' somr nnrxpcctcd 
d <>lays on our JOUl'n <'ys th<Jt we- rea,li. c tho O'feat 
impor tn.ncc of ahsol~1 tc r elia hili ty, which happily 
for. u s_ ?ur. loco~ottvE' mcn so fully appreciate. 
Rch~tb1hty m ser vtCP sh ould c>vcr beth<." chief corner 
Rionc upon which i!'l built the main fabric of the 
mot.ivc powcr dcpartment. .F'inonP.. in d<"~ign , 
and economy in operatiou nnd m aint<:>na n c(', a r c 
f('atn r <:-s worth t.fiving nftE> r , but it should at all I 
ti~(>:" _be rE'rn<'~hered that t h osE' who prov idE> puhlic 
factht1es ar<' w1se not to t ake r isk R for the sake o f 
sm a,ll gains. Our locomoth -e <'nginC'er. act on this 
axiom. and it i. chiefly for that ~<'ason that we a,rc 
t o repE>at again Mr. Whi tclaw 's words. I'IO srldom 
" lct down ... 

A P roposed Submarine T ubular 
Ra ilway. 

Y.F:T anoth<'r J)I'OJlOKal has been put forward for 
p1·oviding dire<'t t·ai lwa~· <'Ommunic-ation bflh\"f'(ln 
tl1is country an<l Fr·anre-. Jt is the invention of a 

• 
Fr·C'nchman. ('ommandant .T. Yey1·iN'. and was 

• 
d c>xc·1·ihed in the ixsufl fot· .January 3rd of ou1· <'On-

• 
t ompor·ary. j,p, (/euie r1·1'i(. from which ~0\ll'C'E\ t h o 
followin!l: patt.icular~, us well us th~ illustrat.ion~ that 
ac·c·ompany them. have hf'en obtainE>cl. 

I 

neces~ary to give them an additional weight of 9 tons 
p~r. lmeal metre, and it iFI proposed to do that by 
g tvmg them the cross ~ectional form shown in the left ­
lu~.nrl half section in the left-hand top drawing in 
Ftg .. ~·a form whirh. it is remarked, would gin,, them 
a<khttOnal RIJ'fmgth to w ithstand Ruch ac>c·id~nta l 
~horks ax having a hf'H\'Y w<'ight, s ur h H ..; an anc>hOI'. 
dn>pp<'d on to thorn. 
. J•'1·om thE' illustrations iL would appea1· that it is 
mt f'nclf'd that I he pi<'l 's. M any rate while t.hey a 1·r 
heiug got into p o;;;ition. ~hould !;avo a shaft p1·oj~rting 
upwards ahovo th<'l le-v<'l of the sf'a. Othc>1·wil'le it. 
would Reern impo!'!sibl(l for thE' piles t o tw cll'iven 
th1·ough thE>i1· ff'E>t, for a depth of 1 Oft. of wa l t\1' is 
f.(I'Pate1· than I hat. at which a diver can wol'k for any 
lt=>ugth of tirnt". f'V<'n if hc> (·oulcl Rtand the pl'f'~~llrf'- ·-

SurFsc 
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• 
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tho action of the waves as well. Then, too, would be 
the fact that trawler!'! could not b e operatE"d a<'rOFI~ 
the line!'! of the tube~. 

SIXTY YEARS AGO. 

f I RM t lw old Bla.<'kfria.rs Br·idge acros~ the 'l'hame!". 
a lint'l l'ortland stone Rt ruct.ur'e begun in 17(10 and <'011\­
plf't('cl tl"n ~·etH>~ la.lE'r. waR hoi ng demo I ishcd and a nPw 
bridge. I he or·namt'lnto(l wrought iron, caRt i_ron, gran it(l. 
Port Janel RtOnP '· \' enet ian <.:ot.hic '' Rt ruct ure. des ign eel 
b~· i\Jr. J oRt"ph C'ubilt. which \\'t" ha,·e with UR to-day. was 
heing Pre(· ted. Thert" wa<; apparflnt Jy no sentimen 1 F~hown 
over the destru<"tion of I he relic of the past.. ~uc>h o.<1 i>~ 
b(ling PxhihitNl to-day in c>onnt>cl ion with the F:up;gE'stecl 

• 
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The Atlggest.ion is to constr·u<'t t.wo paralle l tubf's 
of rt'linfotced c·on crete suppOI'tecl on a Aeries of piers­
!'iC\0 Fig. 1- also of reinforced <'on crete. Runk to t.hf' 
hod of the Channel a.nd ~ecured in po~ition by means of 
piles driven through their feet, t he pier~ b eing made 
holl ow :-<0 as to affol'd acce!'iA to their interiors. On 
the l ine which i t is proposed the t ubes shall follow, the 
maximum d epth of the water is said to be n owhere I 

PIG. 2- ARRANGEMENT OF PIE.RS, TUBES A.ND JOINTS OF TUBULAR RAILWAY 

g-t·eater than 55 m., or about 180ft .. 6in. The highe!'it nearly 80 lb. to the !'!quare inch- at all. In any ca."e 
p oi n t on the tube structure would come at about there wou ld have to· be :::pecial packing arrangement . 
20m., or·, say, 65ft. 6in., below the surfa<'A of t he sea, for the piles to prevent the influx of water. 
whir h it is con idered would provide suffi<'ient cover The section s of tube.c:;, which woulcl have t heir en ds 
of water to enable tho ;;afe pa:o;sage over· the tubes for closed and be furnished with adju. table water ballas t. 
vcHsels of the greateRt dra,ught eith er existing or to be would be towed into po!=iition by tugs and g t·adually 
built in the future. s unk until they reached the required d epth b y letting 

The idea i • to s ink t.he p iers, which would each m ore watet· into their balla t tanks; a nd at the same 
weigh 600 t ons, at 200 m.- 6S6ft.- apa1·t ancl some t.ime :::uppor ting them from the tug. . The op eration 
175 of them would be required. Appa.rent.Jy the of fixing the tuhes would. it is explained. be beg un 
tube:- are to be all in one piece hfltweon the piles. 1 in the middle of the Channel and contin ued both 
:-<O that they all wo1dd have a :::pan of 656ft. \tVhcn way~ towards the coasts. I t would therefore appear , 
lnid in pol'lition tho inven t or· proposes to lightPn them though tho a r tide from whirh we a1·e quot.ing d oes 
so t hat. tht'ly may b e subjec·ted to an upward thl'ust n ot say ~o, that it would be nE'I<'essary to ~et the pie1'A 
fl'om thC' wote1· ('(JnAl to on('-hRlf thf' rnnxirnnm r'olling nnd fix !'lectionR of tnhf'f' nlternately, fo t• ot.11fll'WiRO 
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FIG. 1 PART I'LAH AND ELEVATION. AND CROSS SECTION OF PROPOSED TUBULAR RAILWAY 

demoli t ion of 'Va.terloo Bridge. On the contrary. it was 
stated in an article in our issue of F ebruary 24t.h. 1865. 
that there waR nothing to regret in the fact that the old 
brirlge was being removed. The foundations for the pier!!. 
it. seems, had boon formed with few preraut.ions to provide 
a Ruitable hed for them. For seventy-five years. however. 
t hey gave no t rouble. So long as old London Bridge 
existed itl'l closely spac-ed "starlings " dammed up tho 
water to Ruch an extent thn.t t.he A<·our of the r iver at, 
Blac>kfriars. three-quarters of a mile hig her up, was ren­
dered innoruous. About. 1831 old London Bridge waF~ 
removed. and the foundat ions of Blackfria rs Brirlge began 
to give t.rou ble by Rubsiding. One of t.he a rchc>s cracked 
diagonally through the crown and haunches, and for several 
yea1·s the bridge wa:; in use with the defec-tive arch F~up­
ported on hell.vy timber· trw~Res. In itR day the old hridgo 
was deemed a. ma~nifi<'en t. st.ructure, but at t.he time of it~-S 
demolition it was deRcribecl as presenting fow points worthy 
of imi tat.ion. ltR P ort land stone was of th~ very fineF:t 

' qualit.y. ha.\·ing been taken from v~ins long Rince exha.nRted . 
Bu t. the workmanship generally was poor, the jointing o£ 
t.he vo\lliF~oirR especially being defect.ive. The ha.nnohE'R 
were clisproportionM-ely heavy, and it wns quest.ioned in 
OUI' article whether the archil>ect who designPd it knew 
anything whatever of the mat.hema.tic>al pr inciple!! invoh-cd 
i_n the construction of o. stable arch. The bridge coF:I 
£Hi 1.000, n.n exceedingly moderat-e sum even a llowing 

I for the higher value of money in t ho eighteenth cent.u ry. 
Its removal preRentecl considerable rliffirulty. In fact. 
we doubted whet.her a.~ much skill. prescience or invfln· 
tive powt"r would be required for t.he erec-tio11 of the new 
bridge as waFt being d isplayerl in thE' r-emoval of the old . 
Of t.he new. the existin~ BlackfriarR Bridge, WE' w1·ote that 
its entire de~ign waR hnnciRome enough nnd t hA,t· it. was 
probable that the bridp;e might. rank on lerrru~ of E>qualit.y 
with any other on t he ThameR. That jurlgmont. would 
hardly be repea.terl to-day, for in Rennie's I hreatened 
At,t·urt ur(\ higher up many of those F~eoking to Aav~ it. Rro 
the finest. example of n br·idge of it8 kind in tht" wholo 
world . 

( 
£! • • I . . l I I I 1 ' u JVr.RSITY OF LOl'lOON: AoVAl'lOEO LEOTURF.S Il'l l\1£TA I.-

Ioad whic·h they would havo to c·arry in A(lr Vi<'C'. F o r' tho mC't.hod 0 nx! ng ~'' '~ ' <' l 1t. lS pr?posec ~lOll c )0 1 r.unoY.-A courRo of four IO<'turo~ on" Chomi<'al CombinAtion in 
a s ingle line of l'aHway the tubE'~ wou ld have to hav<' employed , a nd whr<'h IR rllustrated U1 the r1~ht-hand I Metallic AlloyA and itA Nntur('l" will bo JZivon in the metollur,::-y 
an jntemal diametor of !) m.. 0 1'. ~av, 16ft. t;in . drawing in Fig. 2. could n ot. be used . I dl'pa.rtmont. or t.ho lmporial Coll~go, Royal School of MineR, 
<'ommandant Vey riE.'r calculates that re.infOI'cc<l ron - The l'lhore end. it i~ sngge~ted. migl1t tewminato in Prw<'o Co~U~ort-ro~d. South Kensml(ton, S.W. '!· b~ Prof<'RRor 

. . G. A. Edwnrd~<. l~rofeii!<Or o£ Metallur~y o.t. Umve~1ly Collo~o. 
cTeto tub<'>~ with that. intornal diamE:'I 81' would. in n wet ctoc·k, whwh, when th~ la.<~t tube- Wflfl la1d and Hwnm1oa.. at 5.:10 on 1'ui'Rrlays a.ncl Wl'dnelldayR. Morch 3rrl. 
or-dC'r t.o h~tve zoro btiOyancy, have to be gi vcn n itK paKsage through t.he wall of thP dork made wAtCI' - 4t.h. lOth o.ncl ll t.h. 192/i. Tho followin~ is a. RyllA.hiHI of t.hc-Ho 
1 hicknP. s of 0. 7 m. Tho maximum rolling load - tight., might. ho pumped out. lflclllrOA :-Di,.ruARi~n of ~omo of t~o pl~y!'irttl. propert.i~R ~r 
. I Th I I h . . . h t • I I' metaiH from the pomt. or VIOW or their pORit.JOOA 10 tho porJOdlf> 
tf the Dec·ree of ,January 8th, 19 15, be tak~n ag app y- ~ a w 10 o A<· em e Is mgeniO\~'-'· u se.veJ a ( IH- tab to . tho t\loctron thf'ory or rhemical <'omhinr.tion oncl it A 
ing- would h c> 6 tons pe1• lineal met1·e unifo~ly dis- advnntage~ !1re appai'Emt. the <'htef <?f whtc~ wo~tld ~ppli~'a.tion '? al_loy": obao'rpt io~ or 15nflcA l>y. nnd t.h(lir Aolution 
tr·ibntQd . It would therefore b e neceAsary to gn·e th0 be t-he keopmg of the t..uhE>s water-t.1ght. Orantm~ m Aoll~ nnd hq1ud motols: the fhffus1o.n or g~Aes tttrou~h motAI~< 
t.ubc>s whon ererted in po:-ition. an addNl buovancv j that the con :::tl'U<'tional difficulties cou ld b e ov~w- ~t ordr '"h~try tomQera.tur~h~~. ~nfld "'<'OnRCJdd~tTrat·1.0" or t,~'rfl ~te:1h1 .~101 ' ' , . . · • . . I ,,.m o t. N<ll proc.-~~NI ; • o 111 uenee o 1 Wlton on r.- r·yn .. ~~ -
of 3 t ons p er Jiuflal J'li(>tJ'E'. rubes With a UHrknr~s of come. there would ~t_ll ~ remam lh(l. fact t ha~ (. '\Ell'(' tion, and the migrAtion ol undisqolvcd COI\~titucn~q in ~UoyR; 
:lO e m . would b o rapablo of re~isting an <>xtcwnal would h e fiO n1E'I 3!50 JOint~. eaC'11 _w1_th a p e r·tphel'al tho !'aturo of Rolid Rolutionfl ond the oiT<'c.t!l or oqutl\~~'c, pro-

J>r('HfHIJ'<' resultin..,. from an imrnCI'f<lOH to a d Eipth of lt'ng th of n early 60ft., and the maJOrtty of thE~m sub - I portiOns or addr>d element~ on tho ~l<'l'lrt~al co.ndncttvlt) a_nd 
,.., . l . . b 30 l b I 4-0 lb hardnc.w~ or ~~olloyA. The ll'cl,ures. whiCh Will be JJIUAtra.tod With 

20m. or rnore . but they "ould have a buoyancy of Jl"Cte< t o a prosRm·e var~mg etweeen . . . _anc . lontorn Rlidt'ls, are addressed ~o llt.udentA or tho University Bnd 
12 tonR pE:'r l ineal metre. In orclee to ohtain a huoy- per squar·e m ch and s':lbJeCte<l also to v tbrat10n caused to other~~ intere~tt.nd in the A\tbject. AdmiAqion frAI', without 
tiiH'~' of only 3 ton!-l pew lineal mc>tro it wonlcl h<' hy t.hf'l pa<~F~agEI o£ trEunA Rnd . n PRI' th<' l'lhOI'e ends. by tioket,. 
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lnvrrt~d plan of COY~r. Section through x.y. 
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Section thro':/h I 
Piston hell S1ction through Cylinder 

cov~r and linu. 
Joint showing D~tector pusag,. 
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F!G. 1 DET AlL.S OF CYLINDER COVER. LINER AND PISTON F OR l:SrNGLE • ACTING ENGINES 
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• no 2 GENERAL ARRANGEM.ENT OF SI X -CYLINDER SINGLE- ACTING ENGINE 
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The Four-cycle Marine Oil Engine . .. 

Till' pi\Jif'l cknls "ith llw lute•-.. t tnw of Bw·mc•1-..t<·1• 
nnel "1\11\ od t'IIJ.tlllC, I lw fil'sl :-.111Jd<'-Uc·t mg fom·-l'<l I'Clkt• 
<'llJ.!IIW of "hic·h typ<' "t\s c·otnplt>tC'<l nhout ISI20 nnd 
hns '-IIH't' ~ i.-lckel t''-l'<•llt•nl J't',.,ll lt ~ IUHIN· test. Tlw 
aut ho1•':• opinion i-. I lint ll mum oi I c•nginf' plant 1111...,t 
IH• ruu for nt lc•n;.l I hrf't' ~ c'l\1''- "' ord<'r to n. .... c·c•1 tuin 
''" qunlllw'-. nncl lhnt lht' thi,·cl ~<'n•· dN·ieh•..; "lwlhflt' 
the• m-.11\IIHIIIIII 1s good Ol' 111chffc>rent. HC'-.ult s 
ohlnuwcl on lnnl ll'lfl'- nncl IIIIUCI <'n ~·nyng<''~ lll'l' pnw-

UlNEEH 

hus ll . C'UIIIt·ul ltlp "1lh \\ltll-. of l'qmd t htc·l<nP........ . All 
the• •:•n7" t\l't' fi.t I I'd to tltnt ptut of tho pi,..ton not, 
~'llhJ< 1'1< cl to cll'lonnutwn, 1-'0 I lull n ' '<' t'\' sn1nll dC'o1·. 
:'!H'l' lwt "c•c•n llw p1-..t 011 nnd c·~ lmdC'J' 'c·un h<' ll'-~t'cl. 
l ilt' luhrwntmg oil t•ntc•r ..... nt tlw holtom <'nd of the 
l1n<1t' tllHI thn _luluic·nt01-. ut·c• 1-'0 untmg<'cl that th<' 
fl'"ton I'<'C"C'I\I's ''" l'lmrg<' o( oil •n tho hottom pos1lio11 , 

th.c• I·Wnqu.ng 1111g c·tHrying I lw 11il upwnrcl and di .... 
lnhutm~ •t. ovc••· tlw e·ylind<'t' \Htlk The pi-.t 011., ('t\1\ 
hf' ~1'1'1\llgNI <'II he•1• fIll' od 01 \Htl cr c·oolmg. 

( rn11k ('mUIIfl nml (',,111111/IH. Tho main (·olumns n1·c• 
Ill I" n pnrt... -.;('<' Fig. 2 tlw Jm, cr pa1·t forming tiH' 

:.! t7 

A:-- ~-'hO\\ n II\ F1~. 2. l he ~N\r for t h<' Cl\11\ ·~o. huft 
llt'IVO IH plttc·<'cllll lhC' (•(>1\11'<' of the <'n$Zilll' h i'L\\eE.'n thn 

l\\n ~m11p" of e·ylmd<'t',..,l\1\d '" e•JI(·Iosc>d. with th<' fu<'l 
JHllllps tlll1l IIIQI\0'11\'l'lllg gc•nr pJac·ecl at I he f1 on I of 
I h<' c·nlumn~. 1 t lllt\) h<• not ic·rcl thnt thC' mnm hca 1•• 

•ng-. Ill<' kl'pl 1-'hort. I hC' lt' ngth being fixed "ith n 
~ H'\\ to 'nhtnminJ,t umph• ~-'JlOC'C for both th<> :-<t~\Y 
holt-. nnd IIIC' IIH\111 lwarm~ holts, ancl to c•n~w·<' 1 hn't 
I he' <'V<'nl~ clistrihutt•ll lond il-\ not mtl'l'f<'l'<'cl "it h bv 
,_)mft d<'fl<•c·t ion . No unduC' "<'Ar of lwat·ing hn" hc•c•;, 
•·pc·orc l1•1 I. 

Jltuto ttt'rllt!f miff l/ot•e•JIIill(l Oeur. :'. l l\llo·uvr111~ 
tok<'H plut·o by t11nnipuloting two htlndll's. 0110 to 
ncljusl t he• t•ngin<' for 1\)l('ad o•· nstf'J'n position. nncl 
ono "hic·l• ad111it::-: ::-: turtin_g ai1·, C'ut::-: it off nnd admits 
fu<•l "hnn thrown ftll'l ho1· ovcw. This last·-mont imt<'cl 
htu~dl<• iH tt l win hand It'. "hiC'h onn blcs onch group o( 
c·y llllci(I)·H to ho opot·nt <'Cl sopanttoly. but. us11 ~tllv 
holh hn!tdlcH O.I'O mov<'d l o.(.!~Lh t• •·· ·l\Innn•uvl'ing ;':-; 
twc·om pl•sh<'Cl f •·om t lw low<'t' p ltttfoml. A new f 01'111 
of govc1·no•· is fit t<'CI, "hich n<'ls direct em tho fud 

. Jllllltp l-IUdion vulvt•s, nncl c·ontrihut<'" tow11rds mnin­
!t\lnill,l! n l'l'~uht•· (lnginc• sp<'<'cl inn lwavv sC't\\\HX. 

Fllt'l fnjl'CI!'JII: Thl' . Bur~n~is~or at~d \\" ui1~ t} pn 
Of fuo) Vt\IV<' IS fitted \\ tth 8.11' lllJN•tion, and t\ thl'(.'l'· 
s tU)o!O t) p<' Of nir ('011\)WC'SSQ(' iH fitt('( ), whi(•)t IS pltWC'fJ 
II I t hr c•nd of t h<' c•ngm<' nncl driv<'n direc·t fr01n till' 
c·nHik :--huft. Jnt N·c·oolt••-s of nmplo s urfa(·c•. "1th t ht• 
c·ooling \\1\IC't' Jltl~-'Sing through tuhC's. nrC' u ... rd, tllul 
Hl>.o sc'I'V<' th nd ancl wHtN· 1-<'pnrniOI'S. Th<' n 11• c·11111 . 
p~·es-.or ntlv<•s hn\C' 1\ hron1.t' sPa t in~. \\ ith 11 ) 11-{ht. 
n•e·kt•l siC'C•I d• '-~<' 'uh t' nnd 1\ flat :-.p iral s pnng. 

I llxpf'r(IIJII ami DtRIImllll in{J. ln t hC' lniE"1-I di'"IJ.!l\ 
hC't't' dc•"t'l'lhrd. t hC' c·•·t~nk c·A ... mp: i:-- 1111\clc• in ltnlvr-.. :-;Q 

I !!HI l ht• pi;.( 011 IIIU)' tw IO\\ ('I'C'd int 0 it lllld '"'" \ll1~ Ollf . 
I· m· tlw l"" po~t' of <'XIlmining I hC' pi~tons, 1\t't't\IIJ.!t'­
"'~nl-.; Hl'l' mttdl' ." lwr<'h~ I he• c·yllnciC'I' <·a-.ing <"tilt ho 
•:tllsPcl 111\cl t. ht• JliKI Oil _I III'IIC'!I dO\\ II (n•o of tho ('llsi 11~ 
I ell' c·on\ <'111('1\L t·l<'tllllll~ lllttl exttminulion. 11. JH 
n•c·<>llllllll lld<'cl lltnt pi"ton ... ho O\'(Whau lcd oftor ono 
.'<'"',." sNvi<·<\ whic·h work e·nn l)c• clono by IIHl (1nginc•­
roo 111 ::-: I niT. 
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I w.dh 
• 

of tlw 
nl 1111 ""'' \1 If l11nd 11 ''''·' t·riiH·nl "" c•,..[ 1g11f ion 
lllllt'IIIIH'I \. 

• 

I h :T \ " ·' () I I )1.; .... , c. ". 

('!JIIIIfftr lllfuf om/ L111rrx. The• e·, lmdt••· e'O\'t' t' 
1-IHm n Ill F·~· 1. png<' 246. hn" n (lnt top with vertical 
std<'s. and Op<'n bottom, c•ot·rc~ponding with lhe cool­
tng "atc•r JO<"l<ot. ll e·on he c·tht in a convenient 
mann<'t nncl ,,.. <'"'" v c· h.•nnNI. The bottom of tho • 
c·~·lmcl<'t' and t lw pn•l \\ l11('h dews not ad a::. a wea1·ing 
~<urftW<' "'c·tl>.t 111 oil<'" 1th tho ll<'ad, and il'; ribbNl to 
llu• 11)11'<'1' ptll't or tlw \'t'l't iC'nl sid<'s hy fOil I' flat w <.>hs. 
Jt '"lllw apJH'c•c·intc•d lhnt lit<' hotto1;, of the cylindet· 
nncl '"' uppt'l' port c·nn c•xpand f•·<>eh· out from tho 
fix<'d <'t•nlr<''~ fomwd hv tho vnlv0 l)(;s;;cs. 'l'ho four 

• 
vah'<'~-' for c•xhtwst. inlC't. Hltu·t ing, and fuol nr<' 
~\l'l'ang<.>d '' itltin t)ICI c·ylinde•r hor<', hut. ar<' offKot 
f•·om tl~e• c·c·nlt'l'. so t hnt ll•<••·<' i~o~ a. gooel diRlan<·<' 
hf'twe>c-n t lw vnh <''-, nnd c·ont nd cn;;ting HtJ·csso:-; an' 
llOL sc•l up. In ull t 11(1 c1ngint•s built. since J 920 with 
thil'l typo of h<•nd. no e·nwkC'cl <·ylind(;'r covor has been 
<' x P<'J'I<'II<·cd. Tlw c·o~ <'t~'~ arc gl'oupcd together in 
llli'CE>s and fo111's fol' tlw six nnd <>i~ht-<'yline ler unitH 
n'"'Jl<'d "C'l~ sc•c• 1'1g. 2 tuu l thC' two inner <·ylinciC'r 
lwnd,.; Ill'(' c·oupiC'!I tog<•th<'t' In• st<'<'l stavs. Sl<'C•I 

• • 
sin~ holt s pnss dcmll th1'011gh IIH' JOint ... lwtwt•f'ntlw 
e·~ lnlcll'l' lwnd-; to tlw hPd -plHII'. tllld l•·an>.mit the• 
lotH I Jill'"''" '' '" on t hi' t·~ llltdt•J· ('0\ t•r· to I lw llllciC'I':'-Iidl' 
of IIH' ('1'0:-.., glldc•1· of tlw lu•d plnl<' c·lt)'-1(' to I hf' 11111111 
ht•n,.in~s. The• <".' l111tlc••· 11111"1' .-. u plum e·.' lindt·wtd 
•·nst111g, !ltlll,l!l'd nf tlu• h1p nncl 1-'C'!'t ii'C'd to I hr c·c)\' ('l' 
J,y ~-<1'11'\\,..c. Jt i-.. 1111'1\<'d l'<lltooth hoth mtt•rntllh" and • • 
(•xte•nHtll,\. nnd Js t•e•dut·C'CI 111 llllcknt'"'" towar·d.., tlw 
hot tmn c•wl. A c·~ lmciN· JIH·kc•l is )11'11\ id<•d round I he 
11111'1', "ith 11 flnll,I!C'cl Jlllltl 1111 tlw un<l<'t·-.;idf" o£ tlw 
c ·~ liJHIC'r lu·nd. und tlu• Jll<·k<'t 11- nutdc• ti~ht ul lht• 
lwtto111 of tl11• lill<'l' IJ~ llw """nl ntl>hc•t• nng c·oHIH't'· 
t 1011. A f•·c·<• "nt<•r· c·ooling ~' JltH'<' 1s give11. and t IH•t·c' 
nr<' no llt·uvy mnsso,.; of nl(ltttl to rost•·iC'l the How of • 
llC'nt tmny from tho e·.\ lindN \HtiiH. lt wny be noted 
thnt tit<• l11H't' jomL doc•H not tt·ansmit. tho piston 
Jnnd, und dews not "ork "IH~n tho engine's 1.\.f'O running. 
ns jt is only <''<J>OsNl to tho c·ombustion pr<>ssw·o und 
that of tlto e·ooling 'Hiler. This joinL iR made tight by 
l wo ftt<'E'ci nnd ground ~p•got .. , unci with n viow to 
obtaining c•ITt•<·t j, <' C'ont ml O\'C'r tho Li~hlnes>~ of this 
flung<'. "hic·h <'UIIIlC>t be \\lttc·lwel from tho out ... id<'. a. 
tl<>l ec·t til' hoi! "ho" 11 111 FtJ.!. 1 i>~ horc•d into t h<' 
I!'('<'"" lwt \\ c•c•n t lw '-Jllgot-. nnd <·omnllmic·att>-. with t h<' 
nlnH>>.plH't l' .• \11~ fudlllv. e·•lh<'l from tlw c·omhust1on 
01 \H\11'1 "td<•,., '"tilth CJIIIe·ld~ dc•IN·lcel. 

P /.~I0/1.'1. ' I lw I"" ton H 1-.o --hem n in "<'C't icm in 
J'Jg. J hu-.. u I'OIH'II\'1' <'1'0\\ll, unci • ~ se<·w·<'d to tlw 
pi:-<ton-rocl flun~c· h~ IH'tl\'~' studs. Sueh a dc ... ,gn 
1 11ublc thf" l01ul to hn tntll t-mi tt('(l from the p~: .. ton 
to tlw rod wrtl111HI hcncllllg I br• }Hbton wall. Tho 
i''"ton rmgH uro pluccu c·lo:-o do'' n near the flange and 
the lo\\ cr ring lb n1 l'anged th a :-cro.por rmg. " "hen the 
('I0\\11 1,, 1 uhjt>ctrcl to tho hrgh temperatwo of the 
c 1 lltbu>.twn gUJoc • 1t "ill tt•11<lto bo clts tortcd, as f..ho" n 
I y the clotted hues. uuu•ch .• hftcel m the contro anti 

• • 
( '-JIUIIde·d HI t '"'top. Ill\ II'\\ of lllC'l-'0 sii'C'!-IKC~. tho hcncl 

• :-\11111111Hr~ 111 11 l"'fl"l n•r11l to, \lt. II . II . f~lu<'l111 hl'forr• 11tn 
lto ~ lllllllllll 111 J•;llji:IIIC·r·r 111111 :O.Iuplo111ldt•n 111 X!•utlnntl, }"('hruury 
:! II h, lll:!.i, 

c·•·nllk l'll>'lllJ.!. "lrll'h ""''I"""" 1111' fon:1·d lllhi'I<'Uted 
IIIII\ lllg pttl'l'-1. \1 l11l1• f lw IIJl)lt'l' JIHI'I (!ll\1''- lht' fCII'III of 
tt cli ... tunc·c• Jll<'l'l' lll'~<'rlC'cl IWI\\C'C'Il tilt' tops of th<• 
lcm<'t' c·olunm-. unci the• wHI<'I''\Iclt• of tlw n ·linclt•t· 
h~·tuls. • \ llgh t c·ns t 1 ron tJ·n~ is )>I'Ovicled at tho top 
ot the I Cl\\ <' t' <·o hmm'-1. A lc•e--.haped C'rO!"S sect ion is 
<'mploy<>d, "hi<·h pe••·•mts t hC' (·olumn~.-o to b<' mach in<> 
moulded . Enc h :-.to\' bolt haq an intcrmccliato nut 

• 
which fit" into n J'<'<·cs..; in tlw <·~·Iinder lwad at the top 
of the cti ... tanc·o piN·<'"· ·rhi" 11ut is used to givo 
initia l t<'l\-.;lon to tho holts during ere(•lion. "hde the 
topmost nut H<'C'\11'<'" t h<' <·~I incl<•r hcack By em ploy-

l 11 llu• liP\\' f\111' of 1'1\!.(lll<'. the• full h<'lll'fil 11f 
lngh p1-.f1111 1-JH•C'd. \\ l11e·h gi\ ,., IH'OJHII'I ir111ul lurgt• 
hu•·"c'· )lO\\t'l', i-. ohtuinc•d h~ lldopting n long :-. trok1, 
1\IHl "11 hout 111 11 \<'e·c•""f\ 1'~ inc·r<'ll'-~<' of \n•i,l!hl; nl-.o "' 
tlw (·~· lind<'l' hcttcl i.llustn\IC'Il. tho vah•r" uro so pltu·pcJ 
I hut e•,htHt~'t and llllt•t <'On take pla('c o.t hi~h pil->tou 
l->Jl<.'Cds "ilhout ohl'llJ'IId •on. 

Tlw tahl<' ~ivN\ on pag<> 24 ~ho" ::-: "hat powers c·an 
bo <'Xp<'C'tecl from I h<' lnl<'>~t type of engine for both :-:inl{lo 
ond h\ 111 ·1-'<' row iJbtallntion". The fi~ure" tabulated 
1\I'O not tho~'<' ohtninecl on a short tnal lt·i p. but arc 
po\1 c·•·s "l11c·h "ill h<' d<'v<>lop<'d unclet· normnl c·on­
dit •on" nl st•n. By cmplo~ ing ::-:upc•·c·htu·ging. t lw 
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in.(! th<• dl'''J!Il out l11wd nhu,·c• 1t htb been )>OI'siblc to 
butld la$thl <'nglll<'" "ith o v<'r~· long o.; trok<'. \\"ith 
'!U<'h <'ngm<'s. stlltahl<' piston "P<'ed and ho•·,.,<'·PO" cr 
is oht a mod " 1111 lo\\ n •\ ol u t 10ns, N\ablmg tho ord inury 
propell<'r for .-lo" -numing !;ingl(l-sct·ew C'ar~o ship~ 
to bo w .. ed. :-llllall ongmo>J ha.,·o a :;troko 2 . .) tune~'> 
tho cylinder bore, nnd larger engines twice the cylinder 
bore. Theoe long-strolte engines are cbaracterit>ed 
by exceptionally good combustion, low temperatW'e 
of oxhaust gn:o.c\H owl a fuol c•on!'>umpt.ion o£ 0. 2i8 lb. 
of oil por incli<'tLi od hot·sc-powur hour. In the H ur­
uwis tcw mHl \\'u in <'llgino e·ylincl<'l'cliamct<'l'R hnvo l~H'en 
s lnnclHI'dl!-!l'cl nncl IIIC' Mlrol<C\-hOrC\ n~tio il-l Vl\l'i<'cl to 
I'll it 1 he• t't'< Jit;,.cllllllltls of difTor<ln l Hhipl'. Tho C'l'ttllk 
AhRft!-1 ore built-up like• thnt, fil-l Hhown in F ig 4 . 

po"<''" g•H'Il m the' tahlt• nHty be incretbetl h~ 10 pC'I· 
c·cnt . nnd 0\'<'1'. 'l'h<'~'mallc•r l'iz<'s of en~ine arc of lh<' 
t nmk t~ P<'" 1! hout c·ros ... ht•t\ds. nn<l "it h these ('nginc•,.; 
1 ho lul>l'iN\l ing oil r cquir('d ht\H, by u-.c of ~'J H'e"ltll 
rings, be •n r<•duc(lc\ to 1 grammo pN· inell<"atcd hor:--t' 
power fo1· tho main engmeq, includmg all the otl u~ec l 
m tho ongme-room ond on the twmel bearings. 1.-~o t· 
the <·t'Ot:>bhoad t) pe of engine the mean conswnption 
of lubri('ating oilu; nhout 0. 60 grammos per ind1cat(ld 
hor·so-po'' cr por hour mclu"iv<'. 

J>Ol1BT.Jo: · \C"l'ING :ENnJNJo:s. 

In c·ollt~hol'lltion \\ith lln•·ltuul and \ \"olfl'. L11nilt•cl, 
Blll'l1H'ist<ll' ttnd \\'nin n•e·C'nll~· built an C'XJ>N'im<•lltnl 
cloubll' -nct ing fou•·-sLI·ok<• cyc·lo en~ inc, cte~ignetl to 

• 



.. 

dovelop 1000 brako hort.e-po" er in a bingle cylinder. 
'l11e l'eliulti. obtained "ere o batisfactory that furthe•· 
d e..,ignJ. of both 1x and eight-cylinder engines of thi'> 
type we1·e immecliately proceeded with. Fig. :3 i ~; a 
bastard ~>e<:tional elevation of thi · type of engine. 
Tho leading dimens ioru. are given in mi!limetre . 
The difficulty of arranging uitable c·ombu ·tion ~->pace 
around the pi ... ton-ro<l at the bottom cover is o,·er­
(·om<- by providin~ a "pedal tombu,.,tion chamber at 
the ~oidc IJf the cover. It ''ill be seen that thi'> <:o\·e•· 
ha."' a :-;plwl'i(·al inte r·nal faN'. whi(·h at bottom ~o,h·oke 
J,.-acticall~· (·oincid e.-. "itla tho hottom end of thl· 
pi ton . On ib under Hide, a central ,.,pace for tlw 
:-..ttLffing-box i!i provided. The actual combustion 
~pace ha.;; :-;mall anJ ..,J ightly cur,•ed burface~. At the 
b1Jttom of it t he verticaf n on-wate•·-cooled exhau!;t 
vah·e i'l placed , wh ile above i" the air inle t. valve 
lll'ranged on an oblique p osition, and between the:;o 
,·alv~ the fuel and ~;tarting air valves are grouped. 
Between the fuel , •alve and the pis t on -rod bufficient 
di. tanco i · left. '-O that the fuel ·pray cannot btriko 
the pil.ton-rod direct. In general the cylinder liner 
i-; imi lar· to that used on the s ingle-acting type of 
('ngine, and is jointed by flange · to the top and bottom 
(·oven., a detecting device for joint tightness- ee 
Fig. 1- being fitted to both flanges. The pU.ton rings 
d o not. pru·s beyond the t op of the liner. and the 
<'ylinder head bpaco above this is filled by the p iston 
(·ro,m. Through btay bolts, made in two part:> and 
joined by long nut>-, which rest on the top of tho 
bottom cover, are w-oo. As these bolts pass right 
through tho engine, a firm and rigid s tructure L'> 
obtained. During erection , tho bottom halve· of the 
holt!, are given the initial ten~ion required by tighten­
ing up tho middle nuts on the top ·ide of the bottolll 
<'0\'er·. after fi r1;t illberting a thin bteel plate of 1/ 10 mm. 
in thickne>;-, below the nub. Then. after the upper 
hah·c:-. of tho ~;tay blot~ arc ~;crewed into p o ition 
the top <·over nut a1·e tightened, so that tho 
middle nuh aro lifted. and the thin packing plate 
"ithdra\\n. Thi-. m ethod p1'ovid6l· a ~;imple adjw;t­
m ent, and the lin er iH .-o h eld that any expansion iH 
taken up by the elru.ticity of tho engine part~ without 
f!h·i ng r·i,-e to undue ~->tl'e"'"C"'. 

The general con truction of the other part)> of t he 
<:ngineo are ~>imilar to tho-.e of the &ingle -acting engine. 
Both the top and bottom cylinder coven; are square. 
and arc bolted together in ,~rroup:> of three and four 
for the ~oix and eight -cylinder engine · re.;pectively. 
The columns are connected horizontally by m eans of 
d istance pieces at the top of the crank ca:·;e. A t 
I hi.'> part of the engine an oil '('raper in the form of a 
~otuffing-box i-. fitted, whic-h prevent-; oil from tlw 
c·•·ank ca.'-f" being carried up on to the pi ·to n -rod. 
Drawing. J<'ig 3, 8hO\\,., the generSll coru;truction of the 
connecting-rod . c-r·o h ead and piston. Tho connect­
in~·I'•A l top end i of the forked type, with guide 
._h~ whic-h work on l oo~oe g uide plate bolted to t!Je 
(•olwonn between the cylindeJ'li. F orced lubrication 
i ~~ for the!«.! plate-,, but they oro not wate r· cooled. 
A bteel pi ~>ton -rod i~; employed. with a flanged top. to 
which the two halve:; of the vi:;ton are secured . Tlw 
pi-;ton has eiglat. piHt{)n rings. T o the bottom half of 
tho pi:;ton a ca.-,t iron ~;leeve o•· liner io bolted, whic·h 
encircles the pi~, ton -rod and p~. · thro ugh the bottom 
tuffing-box. Thi-, liner forms an annular coolin~ 

('hamhPr arotmu the rod , through which oil i,..., cir·­
c-uJated under pressure, and t>O reache.., the )Ji, ton 
h~'>ad , from which it i'l returned throug h a central 

. pw-..age in the pi ~, ton-rod to a vi ... ible o utle t on the 
c-olwnn, when(·e it pru ... e,-; to the bottom of the crank 
(·a~. The pi ·ton -rod l'i tuffing-box iJ · separately water 
(·ooled, and i furni shed with ten sel£-expandin~ ca .... t 
iron ring-.. . 'omP idea of the ·ize o f the 29 ~in . throw 
rrank .... haft f•aJI be 11htained from the photograph 
rPproduc-ed in .Fig. 4. The balance ''eighto;, it will be 
f'een, arP fitted on the twu inn r c·rank'l onh·. T he 
valve gear i-, ar•·wtged midwa~· bPtween the top and 
bottom r·oven. and <·am ... arc p1 ovided for both the 
bo ttorn and top vah·e ... two J"C\'CNing " hafts being 
fitted, which , dw·ing manruuvriug operatioru., bring 
the rolle r:. into contact ' ' ith the car:ru.. Beari.nf!~> arc 
o arranged that one cylinder cru.ing complete with it-. 

coven, can be removed without di:;mantling the c·am 
. haft. At. the c-errtro of the engine i~ the cam s;haft 
drive, and two driving chairu; in an enclo<red ca.5iog 
a r·o fitted. Th U, part of the engine is quite free to 
work with the ~;hip. Illustration, F ig. 5, will t.erve 
to indicate the centrally arranged fuel pump and con ­
I ro l gear. The cng;ne i ~o provided with a tartintr 
valve on both f•ylinder c·()ven.; it may be topped, 
1 ever-oed aJld .,tarted quite 8b efficiently M the ~;ingle­
acting en&Zine. The enf!ine w'lrk.-, on the ful l D ie-.el 
(·ycle. \\ itla a compr .. ion pre..,ure of 32 atm0:.pheres. 
or about 4i() lb .. on brtth the top and bottom -.iues of 
the pi..,ton. 1\,., regard-. tlw work of the pi ton .... 
pi ... ton rinJt-. and I irwr,, the flouble -ac·t ing prinf·i pie 
ilnftO'-"' JttJ n t:\\ NmditicJn.... The cOJnbu:-tion ... tmkc 
on tho top -.Jdo of th1 pt ton coincide, with tlw coua­
pre=ion ~>troke for tl l£ bottom bide, and when 1gnitwu 
tS takmg place in the bo ttom combustion ~>pace, the 
exhaust gasel> are being expelled from the top space. 
tiim.ilarly, the inlet ·1>troke for the b ottom space coin­
cide, wttb the exhaUbt btroke for the top. Thw., the 
pU.ton ring~> are re leabe<l from presoure at every 
tecond re,·olution, and good lubrication ib always 
ensured. Furthe1·, the wear on the cylinder liner i~> di~­
tributed ow•r both r•nd~ of the liner. whil'h i. · a ~ood 
feature of the d e ign . 

The firt.t large engine of thi, type constructed by 
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Bur·meibter and \\' ain U. ~>hown in F ig . .3. It ;, a .... ix­
cylinder unit, "ith cylinders 40 mm., of 3::V 11,in. 
diameter, and a &t•·oke o f 1500 mm., or .3!>1 ,,in ., 
de>;igned to d eve lop 6i .30 s haft hor>'e-po" er at a 

peed of 12.3 rcvolutioru. per minute. Two s uch 
E-ngine.-. arc to be ~->hortly iru tailed in the • 'wedish­
American liner (!rip, holm. the hull of which ,.~J 
wa.'i laun('hcd hy Sir· \\'. G. Annstrong, \\11itworth 
and 'o .• Lin1itecl. a t Newcru tle 18bt year. The d e-,igncd 
... peed o f the liner· i~> 17~ knot, and the (~rip .. h olm 
''i ll hc> tlw li,.....t w ... -..e) to be pro{>PIIed b~· d o ubiP­
actin#! engiues of the fo ur-1>troke t ype. The com ­
pre. ~oed air •·ec,uiretl for tunn ing and man(J•uvring 
will bo obtained from three 00 indicated hor~>e-power· 
Die. el-d r·ivc>n air compres:-sing ~>eltl, two of which will 
be run at l'ca, the third acting as resen·e sel. Threo 
330-kilowatt oil engi ne driven gen erator'!; will HUlJply 
the current fo•· opcratin~ the auxil iary machinery. 

t·un·o of the ynt ltroiHJUb motor at unity f.Kiwer factGr, tQ, 
llght load effi ciency is high. The starting up of a 4iQ. 
kifo,·oll -nmpt:ro ~.r•whronoU8 i.nduf·tion typo fan moc.or 
on l i~ht load-i.r., libout eo kilowatt.t.-antj oxeit.ed for 
a power fot"tor of ~£bout . 5 leading, improved the power 
fartor of a (•Jlliery sy,..1.em from . 7 to . 87 or .!1. aod the 
\'OltagP at tho IJU~-ban. in r·rea~ from 30->fl to 3150, witb 
both tl to alternating-cu rrent windPrd off. 

The fm)t. main engine o f the (:rip ·h olm has tmder ­
gone s uccesR{ul t.hop triall; iu Copenhagen and the 
following re ults "C'J c obta ined du•·ins:r a fo1-ty-eis:rh t 
hours' te~>t :-

Broke hor-.c-po" f"'r •• 
I ndicat.t>d hort>C·()(J" Pr . . . . 

. . 
Spoed or cngm 11. • • • • • 

!\I"Ch80II'OI cfhciPOCY . . . · 
,\\·crago fuel ml COJhum•·d per h•Jur 
.h·el'8~0 fuPI con urnptlon Jl"r J.H . J>. 

hour . . . . . . 

,\ ,eroS( fu<'INm.umplton JX r B.H. P . 
llf) ,lr . . • . • • • . • • . . 

G ;;s B. H.P. 
6-55 I.H.P . 

1 :!t. 6 rcvtl. pu min. 
10. :?4 per r••u•. 
I I 89 ki lo-. 

J 31. 3 ;rrumm ., or 
0.30:? lb. 

I 73.3 ;rrumrn~. <Jr 
(), 381 lb. 

H arland and \\'olff, Limited- )Ie 1."8. Bunneihtea· 
and W ain'" li('ense& in C:reat Britain- have three 
twin--;crew in.-,tallatioru; on order with eight~cylindcr 
eng ines, and two twin- crew e t ·of bmaller o utput with 
:ix-cylinder engi nes, besider other orders pending. 
Another licensee, the. 'tabilimento T ecnico Tri~tino 
is cons tructing two twin-~>c t·ew inr tallation.t> of 
e igh t-cylinder· engine for the Coru.ulich Line, Trie:.te, 
from which it will be t>een that within a ~<hor·t. ti..mc 
eight. p assenger linet'l; will be fitted with ~;ixteen of 
these double-acting fo Ut·-:>troke engines. F rorn ll ae 
table of ~>tandard ·ize · of en gines gi\'en immediate!~· 
below, it may bE> noted that engines up to 33,000 ~>haft 
hori<e-power are con templated, with cylinder bot·e)> 
up t o 1 I 00 mm., or 431, 1 ~;in. \\' ith enginC'i of :.uch 
power available consid erable development of tlte 
motor ve ... ,..el ~hould take place in the near future . 

T\\t' ~t"Rt;'\. 
Trunl• 1'•1P' · 

~ ... . ,{ \\'t>tl!lot \\(•t "" ~ 

I• yl,.. IJ•J•f• J< •. , •• (Jf l\\ ., I ''" r 
:..H I'. l'll"h .. trok". I"' r t>nlrinl"- II IH '\. H. I'. 

''111-!lllC. I IIIII. Jill fl. in ton .... in tou-. 
:?,Oilll fi .jiW 'lo•• It;:) l'iCI -. . . . .. ••• 
:! .:.nu • • li .. :;:;() J. fl( 'I . . I :'ti t . . ., ·•(I -- . . ~ - ~ 

(. ,,, llh. 'JI' 'l'yp•. 
;;,IIIJfl • • li . . (j;JII I. IIIII . ' I :ICJ :Jill II . :1 
I ,:,I)H . . fj iiiJ 1.31111 . . I :!II .. .; 10 .. 1:! .11 
I),IIHH . . • • 7 10 1.3!1(1 . . 1:!11 1\1~11 I I . :! 

/J•,ulA-: . lrtill!f ; ( 'rrn••lt rm} 'l'!) w·. 
(1,11(111 • • II . . lj 0 l,-11)11 . . 1311 . . lj:!IJ . . li.!l 

13,!JI)II . . lj 8VJ u;no . . I:?.} . . I.IJ:;I) i .fl 
:!a,O(JO . . lj • • I ,100 l.dfHI 1 o.; .. :?,0.)11 ~ ·• . . • • . -33/1011 • • h 1,1011 1,1!/111 . . Ill.) . . :!,IHII !; . II 

~ ..... , ...... St'IH. \\. 
( 'f'JAif/trt)r/ 'fyw. 

Xo. nC \\'c ll!hl \\'t>t.,!hl 
I ) I •. n.J,... Ht ,.,_ of l"'r 1--. II.P. <oU'h '' r.,k,., 

. IIIII H. H . I '. llf'r <'IIS!:tn<' 

''"~""· Ullll. 1111 II. 111 ttJn~. 1 n um •. 
1.1111 I lj • • .ill! I L :!.10 •. 13fl I I :) lfl .. i . . 
1.3:)11 . . li .j.'jll 1.3.ifl . . 1:!11 1:>0 II. I .. 
I. 9041 . . ll • • 6311 I ,:;:;11 . . I J.) . . :?:!fl II,:; 
:?. t ()ll lj -; I ' ' I .. ;till 1111 ., - I J. 1; .. - ·I .. 
:J. I f}IJ • • .. " '' I . .jill I Jl • .; .... II. :; . . •.J.J·.I 

})t'""" . I rl "''l : f ' rtJ"IIJ,n pf T'fP'. 
1.111)1) fJ fl (I l,ljiHI I II.; :1.)11 .., --. . , .. 
6,/)(IIJ lj ttl I. j't!U • • I''- ·"" I !J . !$.; • • . . •• . . .. 

Sync hronous Motors fo r Mining 
Work. 

_Lx )lajor B. I\'Or DaYid'ti JIBIJCr on "Electricttv m 
)line>~," read hef?re the l rurtitution of Electrical Engi.rloon, 
on Thul'f;d~Iy, 1' ebruary 19th, some u...--eful information 
is ~i,·e~ relatiYe to £he tL''e of modem salient pole and 
cylmdrJcal rotor e~rll('hronou~ motors. One of tho main 
ach·antave-; of th »a motors i-. of couroe. that the\· can 
be emplo~·c"l for P~'\er faf'lor corre(·tion, and tltey ,.'an be 
&larted w1th pra('tiC·ally the ~-Sme ea-.e a ordut.arY indu•·· 
tion motorli. lt is explained that a-, it is u,uai in thi..., 
(·ountry .t~ ' ' Art minin~ ventilatin~ und.er load. the 
~yn,..hrona"'tnt! lOrlfiH' H l·i~h. and cyliodri(·al rotor h ·pe 
mQtt)r., or~ I herdt~rc w,c(l._ Experiment, ha' e. Jaowe~·er, 
l>een t·arru-cl tJut "! the> l !llted • 'tate~ with fialient pt,(e 
mt~tor'. \\Or!. au~\\ atla a fn~>tion rf11tclt. linti thr .,tart in•, 
Pfftorl ha.., s l,o ~ 11 rNitwe-1 1)\ t·lr"tnll th(' fan tli.,,.J1ar!!c. -

Ott a..,·ounl •Jf the m<.dt>rat ><pe.cd of ruine-\ cnttlatinlo! 
Ce.n.. 1t lb n nal to dn\'6 throu~h oome form of n;-dm:llon 
gear .. In tho early6t_~tges ~( the de' clopment of a mme thr­
quantJty of ,·entilatmg a~ LS low-, but as the roads are 
len~hened anti the ''"'Orking:~ oxtend, the re(1uirement:>. 
both &b . regards \'Olu'!le and pre .... ura, become greater. 
ProgreEbL\'6 ~('rt~at:.eS tn t ho &~ c·an be a rranged for 
when get~r dnvec aro m-OO by changin~· the gear ~·heclt. 
but recently the author h1u, introduc~ tho old jockey 
pulley dri\'1?, wi~l~ modern impro\'ernent~, anrl thiR ha 
proved B ~ery f'fl lf' tPnl anrl Pt>x.ihle mothocl of reducing the 
~peed. whalbt t o f· lwngP tlw fan -,peed it is only nece<-..arv 
to chang, tho motor pulley. On ac£'ount of the fiat effi,..icn"y 

.\ n inter( ~tin'! type of ,yndaronoll.b motor for fan dri\ei 

ho a ,alient pole mtor witla extended J>Qio tipt~, ha,·j~ 
a ... lll~IP·phaoe windu1~ in ..emi-rncloaed l'lot . 1-'or llt~&rt • 
ing purr;o...cA the pole windin~ ... are bplit. in hah·,,., and.,., 
f•OJUlec·tcd a~ a H(Y.:Ond pha.f!e', a mPtallic re~;ilrtant·e being 
plaf•cd in series "l' ith th'l two \\ indings. 'l'he motor h ... a 
l..orque (•la.aractcr istir· imil.ar to that of a n ordill8ry &lip­
ring mach in<', and w laen it lu1 ' been brought up to aspeed 
the pole face windiu~ i~ f>htJrt -cirruited. Tho connectiona 
for tho motCJr ar·o ,hown in the a•·companying diagram. 
and it. will be percei\·c>d tha t. wi1Pn the motor U:. at work the 
pole face \\'inding a<:ts o;; an aroortis.;eur, whif.st the ~<&lieut 
pole windi ng ia excited in the u'>ual way. 

Prior t o Hll it w86 thought that higft-bf>OOd vertu:al 
two-etage cornprCJ..o30r:l couJd not l..e flrh-en by salient polto 
molorB without the Unt} of a frict ion dutch. But &8 the 
rc ... ult of a >"ri,.., tJ( itarting experim .. nts carried out "ith a 

Jl.C. WI ndm~=. . 
)II Jlttrdlltl for :.!.tal 
In >"rtf~ for run 

~t ... c:t llf r 
J, II 
I 

(:) 
• • • 

far::•· llirt'l·l·l·.arll·llt Jll<Jlor-Jri\'c-11 rfJtupre---<~r of t lttl lturl· . 
/.tJOlal c·rt)'o.-,.f'IJiliJHIWII.l lYJ>'!. <lnd al«o ";ala an in•luc·tU... 
trHJtor-flri\'PJI ltiJth--t)C{'d \'Prtiral type ~''Jmpr~..tJr. botb 
lltted \\it 11 unload in:£ cfp,·ic·e-. on t '•e hitrh swrllfJW· fiN~IIft! 
r•yftndPN, it \\'8'> (r)IJntl that the tOr'}UP required 1<1 "'1ar1 
th""" mar·lun('h. \\ll ... only ahout 2.) to 30 per c·er.t. of the 
fulllrJa'lttJr'J"" · 

Jn the nu'aratitnP ..t ~li••J a t pol<· -y.tl'ltrollfJII~> 11lt1tM luu1 
llf 11 in~otafiNJ in a J.a•wa .... hiro r•l iJi,.rv to d rh ·c '"' 1~11'*' 

• 
\'Crti•·AI 1·ompri"-..,IJr throu:rh 11 frif'l io11 t·lutrh, hut it ".,. 
"0011 f<Jun•l that tit<' dutc·h Wlh unnf>(·e-..arv, a111l tw•• 

• ..alieul p<Jie motor-. of 112.> Ju,r...,..powC'r Ao•l rl,....igu01l fur 
~ HJWed of 2ll rc>\ olutinn., l>f'r minul r werP t-u l)'o(l(J l"""'l~· 
in;;tall<>d ftJr drh·in~ a twf)."ttt:tP (•ompre~-... or. having IIU 

tlulpul tJf li.>OO cubic· feet of air pc:'r minute, £·ompre-.. .... ~J 
ltJ 7.) lh. [.lf'r ... quarr inr·lt. 

C )n a•·t·ou11t of tIt(' largr uir gap that j,., pcr•ui. ... ,IIJI•· an 
t hi . ., t~ pc '>f ul<Jtllr, il "a-. found po >-ihl<> to dif..peu...c w1th 
tla b,.arin~ 1,..-•t W€:1'11 1 he •·omrreo..,or fiy.wheel and the 
rott>r, t ltw. rc-..lw·iul-( the lPH:.::•Ia of 1 he !Set J,y Ht.. (•ompsmtl 
wit Ia a ;.ym·ltrflnt w. i•vhwtion Sf't of ~-o"imilar hor-.c·poller. 
Tla,.. LHkienC'~· of tl1po..e motortt at. full lo81l an•lunity )JIIIlN 

far·tor j.; !1.1 . ';. a rc•nUlrkabiP fi!!u rc. the author .. tot,..., for 
motor ... Of tlti., 1-i/.P 0 111J bJX'Cd. 

Books of Reference. 

Tltr Oircrl'Jr!/ •Jj Shipqtl'ftPTif, , "ltifAntiMt rx fJII;( .lft~r•ll' 
1-:n,iu•r r11. 1 !12.}. The Dire('ton· l 'uhlu-lain!!: ('ompany. 
Limitt>d. :l:J. Tothill-~treet. . ·. (r. l. l'rir·~> :.W-. wt.­
Thi.; )(':lr H\.lllk ... thP l\\enty-tlaird y~> . .H or i.:..~ue or th~~ 
w,eiui , ·oluanc lt U.. llandv for th~> deok, and although at 
contniu.~ .. orne 2.J,OOO rt>fere.ncL-s to !'hipping and sl.ipbt~ild · 
ing fir111t1 throughout the worrd, it L" yet quite ron~·rnaPnt 
for t ra,·cllin~ \.U-e. ParticuJan~ are gi\·en cont·ernJO~ the 
mo t re<:ent Uerrnan shipping de,·elo!lments. The Hom· 
uurg·.\rner i.ka Line has now !)j ~>hip,, ar.d operate;, n;aoro 
than a dozen services, while the Hamuurg-."outh Aroen<'811 
Line h& now 19 , .e ..els, anti the X orddellbtcher Llo~·d 
44 ,-e~l.... The main sections of the directon· fumL'>h 
part!,.nle.,..., regarding the Briti h .\dmiralty anti other 
Government deoartment .... the C!.abi>i6~tion .'ocietJe--. •'""' 
the leadlllg ... tc'arru.ltap t·ompanie:., hipbuildel"", h ip rP· 
pairen~ and marine enein"ering works throughout the 
world. "ath rJetai• .... o( thE> Oeet. owned and 1 he narr•l!f' or 
the dir~·toN and the pri:-wipal offif·iaL~. A Ft!JI~II'· 
rneutan· "-->(·tion tn•·luti- information relati,·p to -oc·ae•tr.s. 
inst itut.iorh tmtle anti labour orzt:.nL~ation.'-. and a tlir'f'!l·· 
tory of t·OJI.-.ultmJ,t marme en:..riu,;n-. a>ntl run·ol <Hc·ltil~'~'1 • 

Tit"' rl irt><'l ory J• t·nmpf•·t•• \\lth n \\,.II ~.t rran ;:,...,f iwiP\. 

Tlu, ::,ollllt Amuccun H m,J.·bv<Jk, Jt!:l.). \\Inch b !'u.~· 
li..lted bv South american Publi,.e.tton . Lirmtcd., .\t!&nt.~ 
Hou..<.e, Sloorgatc, London , E C. :!. prLCe i;;. bel n~'t, claim.' 
to be a guide to the countrie:. and r~ourccs of L~tua· 
America, inclw:.l\·e of f'outh ami Central .\menra, l le'"JtO 
anti Cuba. I t epper.l"> agam thi:. ye3 r in th~ new_fmoa 
wluch was gi,·en to :t la&t year, aod the reeeptJon gl\CO to 
tl1at Pdit ion hs; enc·oura.ged its oublishera to promote th~ 
all-ro1md <'haract~r ,r tl•e book· ·O o to render it " morf' 
~>~·n~i,·e~t hit> to t h~ tnn·pJirr. art ual or potential, r·omm_cr<·tal 
or uncommer(·illl ; to the pro~peetive se• tler seektng • 



now <:aroor ; lo tho invc~t.or doKiring i nfor·,,~liou tt..bout. tlw 
rt•>luurcos of th(l now countries in w h ich hn i1:1 invil.<ld to 
'c•nture tupitu.l : and to tho Ktuy-t\1 -homo busincdS mun 
m need of cnhghlonmen t. that. l >i not immed iatclv p ro­
c·urt\blo r rom other BOltrCC~. They have tcr·tuinly m~no;..ted 
I~ p r.odm·o l\ . mo'!t roa<labJo ~OIUIT,'O \\ hic·h itt t(sOrntliJ.; 
w1th mfor11mlron o£ nw~oot Vt\rtod ktnd~, much of w h ich 
~<bou ld bo W•t-fHI to onginp('rt~ lln.vin~ bu~ino!-IH ronn<-<'1 ion 
\\ rth t lw diiT<•n ,nt (·otmlri<•H of J.l\tin-AtiiPrit·u. 

'1'/u •• .\lutor Shtp "Hrfrri nrc JJookfr~r I !12."i. T he• 'I'Nttplcl 
Pro~ ... L imited . Lortdou. l'r i<:o !i1-1. Tho l'l lnfT of our c·ort ­
INnporury jOlll'IISI, 'fh r .JU tJlOr Ship, httt:l cowp i lcd 1\ \ ' (H'V 

hand~~ rol'oronco hook in which \\ill ho found infor·mul io;, 
on nil matto~ a·olo.ting to tho m otor .. hip nnd it '! 1110c·hinor \' · 
A notable foul uro iH tho <·om·iho d~cript ion o! tho HttU;) 
di(Jerent t ypQ~,J o f murine or I i"ngane in Hl'r\ i;·!', \\ h idt ' ~'~ 
rl hr t~tra.tod hy we ll t·hoson druwinl(>~ uml pholt)S(t-aph14. 
A littt of tho world's molot· HhipH nnd of runrirw oi l cngino 
builder~:~ i11 g i,·on . a~:~ woll tl'i irtfur rnl\tionr·olnt in :..: to fuollin~ 
l\nd opt"ralion of motor vct~Hoi H. 

-
'1'/tr " P rtU'ltful i':ll(linccr" J/c rlu1111t:ul )'uckct-lmuk ttml 

!Jiury. Hl::!5, \\hic·h iH vhtu i rwblo fro111 Hum phrey l\l il­
for·d , .'l.I IIC' I\ <.:orn or, London, E .(;. 4 , pric·o :1>'~ . !id., iH lli>W 

in itH thir·ty-Hcvonth edi t io1•. I t, ('Outnims t~r\ entirely 110\\ 

IWC't ion- No. ' \'JJ.- whit·h i>~ d evoted to Cranl'f4 uml 
L ift ing 'f~Wkl<'. Thit:l no'\ bCCtion i'! oxcoll t'ntly i iiUR 
t rntcd. un d \\ <' tutdorHiand t hal much of t ho t~ubject m ullet· 
w hic·h it t·ontuins has been HP<'I'tally w ritton. Tho not<1x 
on \\'o ri<Hho p l)osign and l'nt<'nt L o.w hn.vc hoon entire ly 
rO· \\ r it ton , nnd in OthOt'H 1111'1'0 haK h OOil t\ good dNll Of 
nm('udmoul ~o n>~ to brinS( thorn fully up to dat.o. \V<' 
uot if e. a l~<o, t ho.t t hero hn~ hcCin ll ;.tood deal of rogroupinJ.C 
o f nwiolll'l notcH "ith thCI object o f fo <:ilitnting roforoncc, 

nn ohjcl'l, whic· l• npp<'nr-. to ht~.\ o boon nch iovod. 

l t·c cmd Uold Storayc 'J'radcH JJirct·tury, I!J2G, whic h i~ 
publir.hcd ••Y J liffo untl SortK, Limit ed, Dor~:~ct llout~o. 
T udONitl'cet. L ondon, B .('. 1, pril·e lOi!. Gd. , tiiiiH ll• iH 
yc•~r-it ,., oi~ht<>onth i ... ,ue to ~orna 250 pttgt·b. fL i~o~ t oo 
\\Oil known n ow to nec·d d fllnilcd dmwr·ipt ion. und nil tl•ol 
nccci Lo wuid o( tho pr(·~cn t ed ition i>~ Lhat it hllli ovid!'ntl y 
been <·arofully r·oviHed nncl IJrou~hl up to flat~ unci that 
t-O\ t'ral new h ooding,.. app ol\r in tl1o Clo.-, ified 'J't·ad(.'t. 
Sol'tion. A.'! usual thcro o.ro given l iHh• of tho comportiC.i 
r<'~i·t(.'r·ed, and of th o patcntH rl'lt\t ing tv r{' fri~cration unrl 
t·ognule wott or~:~ w hi<·h hu' e bN•n gr·artl(.'d ~ in<·t· lh<- la'! t 
i!-1'1110 o f tho D irortory. 

Road Tests of a Diesel-Electr ic 
Locornotive. 

J , O\l r llhttc• of Nov<' lllbt·t· I ~ th, 192 1. \\ 0 d<'JSt·t·dwcl 111 
de tail thP fl<•~<1~n of tho l>•et~t•l -{'l<'<·t rif· lo<·ornotivo built for 
tho Rn ... ~<ian (:ovci'Jim<~n t Hai lwuyt~ hy Profe>~!o!Or ( : . 
Loruono>~"'OIT. in t·olluboration with thf' H ohonzollcwn 
Loromol iv!' \\'orkli in Ditt~l'l<: ld o r·f. a nd gu.vo ttl11o tho r<·~ult >~ 
o f tho c·oJIC'Itulinl.{ t r·ial tt znucl(l on tho t<•t~ tin~ plant w h ic·h 
hud hccu P~JH'ciully built, fo1· thi t~ ptrrpoH{'. W e h uvo now 
r N·t·in•d information ,\}tir·h WI\ t hin k \\ill h o of iol(' r!'d lt l() 
our reudens concernin~ t he " orkirv~ of the on g ino whon 
111\uling ICiil trains. 

. \fter co mpletion of tho trinl>i on lito l et~ting pltud , tho 
<•n~ino Wt\ !-1 takon inlo 1110 pain t t~ hop und tlton proptH·cd 
for· forwu1·ding to it H de~:ttinntion. .l!'or th iJS purpoRo i t 
\\ll,., lifted a n d pluccc.l on wheel I!Otl-1 or tho 11tandard 
1ft. ~~in. !:;IHtge , in ordor t o allow it t o bo tranep orted 
to Duns burg, in La.t.via, ' ' horo it, wu'i uguin fitt ed for tho 
ltui"Kian gaugo of 5ft. 

H ero o nu rn he r of proli rninary t,r·iall$ t ook pluc·e bof oro 
t Ito en gine ·w•1~ ullowed to Jctwo fo r Mo11<·ow, which iH ncMiy 
!:00 mile"' di l$tanl , t Inti! OIIHIH'ing as fur a~ possible t hat 
C\ <'rylhing wno.; in orde r . Thc'le runs t ook place helwcon 
J>unaburg, Rje>~hi.t.a. Kreuzburg, a nd Durtaburg. the 
ro11nd trir being about l 50 rn i le>~, wh ile tiro weight of tire 
t r» i 1111 h auled vo.ried hol\1 eon li50 and J 200 tons. Ou ono 
of those Lrip>~ tho La t vit\11 Minit~lcr o f R ai lwuyH, wiLh n 
nwnhor of leud iug enp:inecr"' of t lmf countr~, wera prol:!<lll l. 
111111 they SJI O:l.prCHt!ed thi\III>IOIVC!-1 ~ OXCC(.'d ing ly g ratified 
"ith the impr<'"~ionH they !tad rec·eivcd SH t o t ho <' llp&llili tic'l 
c1f tho Jocom otho and t ho p OI-Isihilit icH i t opons up for lito 
f11t uro. 

The Rut~t~itm <ly r\Otn om otor· c·u.r w~s in ull <'tWOS attucltod 
to tho en gine, RO tha L it wul! p muoJiblo n t nn y tirne to make 
ob!lorvationtt. 'rhcso ob~:~on·M ions co nfirm <'d t ho o.r·<·tli'Ll<'Y 
of tho result., obtained o n tho testing p la nt , an o'·et·all 
t horrnal o1Jicaoncy us h igh 81'1 27 to 28 per cent. boing 
reac·hed. \Vo believe it iH intended to make m ore oxlrthrH· 
1 i,·o inv~tigo.tiona in th i11 ro11pect lo.lor on , wh en the driverl-l 
hu.vo becomo accustom ed t o handling t he engine, a n d it i11 
put to the regular every-dn) work fo r w hich it il:l intended . 

The e p re liminary tnah1 having beon pasMed H&t i~J­
fur· t o rily, tho engine loft Dunaburg on ) {onda y, .January 
l!lth, for tho R UbSian frontie r ~; tation, ~oi.Je h . dtHlan t 
about. l 00 mile11, whero t\ commisl:!ion app ointed by the 
Soviet Government awaited ilK IH'rivu.L in order t o oxarnine 
tl thoroul(hly and report u~ to wllnthcr iL <·onfor med t o thC' 
c·ouwtiorus ir np oKcd by contract on tho bui l rlcrt~. Tho 
c•hairman o f t hill r o mmiHRion \\Ill'! Prorr~~or M. P rS.\\ 0~0-
tlO\\ tt ,<·h : c11 t be ha lf of tho huii<INt~. tho H ohonzollcrn 
l,rwiJmot i\11 \\·11 r i<H. Mc ... ,.r"'. J(in~ nrul Sr·h,\Ofl. WNC 

prt·~""' : '' 1111!' tho llllild <' r>~ ,,f t Ito J )JC:iOilllulor, t hr· ~[. \ .N'. 
( 'o'"l'""-', of Aug-~:~bur~. \\ t•ro ropr<:"'<' rtlocl 1,~. .\l r . H. 
\\ cd cnJcy<•t l 11 tu ltlill"ll • tho l riU IH "~'~" \\flit h l•d I·~ 
J.Jroft.~r ' " rduwnn and ) lr Lu .. ,.hkC', on hchalf of tho 
C:crman ~to.to H a.tl" a, . ., 

~ 

1ho CUJ:jtOlllG und o thor froutaer forruahtae:; hu.' ing boon 
duly complotod, tho t~ngino loft. Sebc1:1h early in t ho aft-<>r · 
noon o f Ju nuu ry :!Oth, h t11J.ling IJ. train o f I 19 ax-1<'11, \\ith o. 
totul " cught o t !JOt> t ollo, for W ohkiJO·Lu l,i , di~;tun t 87 
rollo:~, whore tho train rc rnamCld for tho Ut!;ht. Tt.o no:ll..t. 
d~J.y tho journoy wu:; coutinucd a~ fur Ub R~>hew, a distonco 
o f I r, L mile·'"· Htu rtu1g \\11 h lL gro~:-; Joucl o f it.i ton11 ( I I 
11'\ lots), \\ltit· ll , lrowc•H·t', \\lt~o~ J'<.'thwr•d t o S!i l tonK ~n 
~•Lpudrwjt\ Dwi rw, t~ncl f•u·tl•t•r to ;,:J2 IOI\H, OJ' uo .. , I<.'H, 1.11 
Xt'ltdowo, u- c·('r·ttun \\H!lrm~ hnd o ln•Htl~ r<'t'Ch"cl the ar 
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dOl>tiu~tiow,. T lto u.verugo !!p <.>eo l on th i.-> " l•l'l tort \\Us 
1{) milet1 pe r hour, wit.h !:Clldien ts 1\8 ~oJioop as 1 in 125. 

On Th\lr~:~clay, Januar·y 22nd, t~ t.r·ain of 1000 lou~ Wl\li 

h a uled 142 miles from Hsh~w t,o Podrnol!kowr~uja, hut, l\"1 

ordor·s had been issuod t hat tho ongi rte and I rt,,i n 11\IU>t. 

t'nter tho I:! rest Station at. Moscow o l noon o n I he fo il ow­
ing clay, in o rder to be ofTicio lly \\{llromecl hy tho repro­
"entativQ~,J of tho Government. t ho ni~ht was Jltl"t~ecl in t ht> 
bof ore u um ocl tiuburbar'\ Klation . 1'!10 rc<·ept ion '' UH the 
occasion of an ont h Ul'l i•\Htic· d omonl!l rat iof\ ontl rn uc h 
t!pcech rntlkillg, t!Jo intorl'~t. exritcd bl'ing t~o )(cnoral that 
it wo!-1 proposed t o aiiO\\ tho loc·omotivc to romai11 in 
l\lo~C0\1 two dayt~, so tlmt it coulfl ho inspe<· l cd. This 
plsm . however. wo11 not c·arric<l out . n-. it \Hl"' ~:~udden tr 
decided to Monel it. on tho ni.'(hL on .ln 11ua ry 2 Jilt "itlr a 
light, puH~:~ong('r 1min o f :J2E; tons to Brio.risk, n town 237 
rni los diHIA nt , 0 11 t llo l\J o1:1<:0w Kiow line, it. roturnin~ tho 
fo liO\\ in~ 11ig hL with t\ Hlig ht.ly hcnvi!'r tra i11 . in \\ hit·h 
tho MiniHtcr for \\'n~A ond Communi<"olionl:! \\&..,lro.,•olling. 

Tho foll()winl! dayK woro occupied in making 1-1horl r unl! 
to K rjuko,,o a nd Kl in, 2-l and 5(; miles respectively. I n 
one of theHe trip!! tho leading m ornbor1:1 of Lito l\J inistry of 
Way~:~ took par t,, whi lo on t\n otltor oc·c~\Mion tho members 
of t ho <.: oq)rnmont wore present , und t ho ongino hauled n 
train of J 7!17 t.onJS up a long g ro.diMt. of 1 i.n :333 at. o. Hpcecl 
of 1G! m ileJS pe r h our. A Htop \\a~ purpo'iely made "' " lhi~ 
.Q:rad ie rtt in order· t o ,,.o,·o t iro , tarting qualitio:; of the 
ong i nc, tho D iol!cl m ot.or boing 1.\ll'IO ~:~lopped. A fter Ktand­
ing fo r u.bout a min . t ho Dic'!ol m otor· \\ t\M !lLar·tod, and t ho 
ll·ain waH wit.h out diiTi<·ul ty sot in. m oltion . Tho tractive 
effort. r<'~i14lorNl by tho d y namornct<>r was 22 toru., and 
a lth011gh th i.'! figure tnNHUI 1\ <•oofficiont Of frif't ion Of O.bout 
0 . 23. yet, thoro wa'i n o Kign of nny irw linntion of tho driving 
\\heoiK t o Hlip. 

On tho laHt trial t·r~rriod ouL 011 i\londay, l<'<'hr·u twy 2nd , 
wilth a. t oh\l lmld o f l !lGO t.ont4, o. Hpcrd of 15 . 1 l<i lomts. wat~ 
uttainud on 1 in 200 up. t ho lengt h of t.he gradient. being 
1 . 7 mi lcH. On lhit~ irt<·line, with lh<' load named. the 
ront rart only required a. Rpeed o[ I ~ kilomR. 'l'ho f•on ­
swnptio r\ o f oil, o r rnn11out, WO!S found to he 0 .226 lc ilos. 
p e r ltorHe·pO\\ e r pe r h our, mea8urcd u. t tho <·i rcun•foronce 
of tho tirE"I:I, tho contrac t allowing 0.4 kilo8. Tho nctual 
consumptio n wa;; conilcquonlly o11ly 0. 5(;5 of t iro quantiLy 
aJIO\\ ed , o r. if corroclod for t ho higher lipeod, i t works 
oul o.t. 0 . I l kilos., o r 0. J5 o f tho corummption pe r mitted 
b v tho <'OntrO.f•t. 

· An examination of tho D iot>ol motor took place u.lt t h o 
ond of tho trialt~. a.nd t~howed Lhat it. was in p erfectly good 
condit.ion. The re~:~ultH o f the Lrio.lt~ taken altogether wore 
so sa.Lillftlc lory tlmt tho Commill8ion on F ebruary 3rd 
s ig ned tho pro t ocol a ccepting the eng ine on tho pa r t of the 
authorit icl!, at ho.,•ing then run 3000 kilomii., alt hough the 
contra c t 11t ipula ted 6000 ki I om~<. 

L ool<ing a t thcHo figure~. it tnuxL ho admitted that 
l'rofe~;HOI' L om onoH!!O fT i >~ to ho con ~raltulated on Uro 
dec· ide<l s uc<'ol'lw Ito hnH obtained in Holving a tcchnic·ally 
diffic ul t problem. Jt il' n nw a. quPstion for tlw ci <'H igncrs 
to re<luco woigh t UK fa r ll"' po1-1~iblo, at, tho H31liO time 
IO!!!WII thf' 1·owt of h tlllding to u reWJonu.bl<' li mit, ttllhough 
tho J..>i et~<> l l<wonwt i\'O pr ohobly wi ll al·way>~ h o more 
I'Xp(\ltt:l i\ () t ha n i t ~ Hf l'tUII I'Cl lll[IOI il f.) l', whif• JI , u(, h•{\;j(, in 
thiw t'<'~'l'~'rt, will b1• lm rd to heaL llul , i f wo c·onHi<loa· tho 
r~ult1:1 lllrf..'l\d) oht o 11W cl un t~10 lo1:1ti ng plant, u.nd on tho 
JOurney between ~obe!!h a nd Moscow-whero only about 
o ne-quarter o f tho quRnt.aLy o f oil \\ llS consumed which 
ts allowed for s tea.m lO<'omo t.ives doing the sam o dut.y, we 
can easily u nderstand t.ho importance attached in R ussia 
t o tho o.ppoa ra.nco o f tho first D iosollooomot.h·o doit~ hoo.vy 
m ain-lino work re lta hly and \\ itb l•tt~:~o. TJ1a ongmo was 
d r i' en durang a ll tho t.e~:~t b by l\Jcs:~rb. T orpugoti and 
D mochO\\ tskt , who roliovod each oLher u.t tho controller, 
an t4r<.htOUrl a nd tiring tut~k, u'i tutlurally tho l~1111<Jian 
d r iv(lrtt lind wt ill to ho truinl'd to lmndlo tho c nj.(ino. 

:l49 

pH 1~ B 0 f I J J 1~ R 

2.500 

~ • • 

I 

,-

• ~ Feed wst 
heotl!r 

~ / 

'/ 

• 

# 
/.~ 
~ 

• • • 
• • • • 

• • • • 
• • • 

• • • 
• • 

8 WAIH fC, 

T he Atmos Hig h-pressure Boiler. 

h I he .\ tu101-1 lti J.Ch·pi'C>~>~tu·cl hoi l ew~ invc·nl1'd by t iro 
Swcdi>~h <~nginoor , Mr· .. J. V. Hlumqu ir.t, II><(\ il-l mado of a 
rolotinS( tube olomont, whi<' h i .. 11urrormded hy tho furnace 
~aKe~. Tlte tuho iH Hupported 111 Hpocial blufling-boxe~, 
t~i rn i In r to I he.~<<' llt~<'rl on t Ito high· p rcsf!u r·o N\d o{ Lho 
HrtlllliC't' Ktcam turhino. nnd itt rll'i\·<'n at a. Hpood o( aho11l 
:100 r·<wolut.ioiiK por· rninulo hy l\ diror·l-r·ouplc<l dec·t r·ir· 
motor . Feed \\Otl'r ttl u high lt'rnporal11ro iH i11trodrtPtll l 
I hrou$!11 I h£\ fo r·\\ Mtl Htullinl(-ho,, ttncl formfi u tlrin t~ki 11 
,,r wl\t<'r on thn \lOIII' of the rotating tubf'. from tlrC\ t~ urfUl'O 
of whidt t.ll•Om i .. mpidly I(OIIcr·ated. tLrlll takon oil fro111 
tl10 ol hM l'' "l o f ll1o tnbo. 11 <>Xpe1·imont nl >~inJ(lo-lllbt • 
IH1i lc r· Wll'i IHtil t iu .I IJ J E;, And in Jll2l tlw ri1·Hl· lur!-(O unit. tL 
Hix-elom ont hoi lor· det~iKnet l fol' >t workin).( IH'Cl'l'!tt ro uf 
liiJ atmosphere". ~<Uy, 881) I h . [11'1' t<quur·o in <" h . nnd un out p ut 
()( 3000 ki los. of KIM 111 p<.>r hour·. \Hl~ hu ill . Jt \1 ot~ Huppl icd 
to tho Fivet\1'11,11 Soci<C\r· FnbrikH . \c·t iebolago.l, of C!ot hen · 
bur~. l\Jld t \\ 0 \('lll'li late r a ... ccond boile r \\ O.'i hu ilt [or tho 

• • 
Hl\1\10 fnctory. J t hu.tl fou r· l.t•bo olcmcntli. a ncl \\01:1 d cHij:(n NI 
for u. working p1'1'1i!i \ll'O o f 100 n lmoHphoros, ot· 1\bout J 4 7(1 I b . 
Bnd fo t· 1\n output of ·lOOO kilo~:~ . of s t eam por· hour u t a 
tompomLuro of IUO de~. Cent. In .Juno la11t t hi!$ hoilc•· 
Wll'i tc"'ted by J 'rofe~oo;;or E. .J o~;~o. of (;hnrlotl t>nhnrg, arlfl 
Profel'l'lOI' Linllmn r k, of. •t oc·kltolm. A dct~cription o{ thiH 
tc~t, wnl-4 giv(ln in t l10 1'. 1).1 .. /rmrnol for J•'ohruo.ry l ith 
of thiH vea.t·, from which wo ta lco tho illuKtmtion lwrowit It 
roprodl;t·ed and ·~ ln·i<'f t~tiiiiiiiMY o£ tho c llio[ fNtluroll 11f 
tho boile r anrl tho t'i"'lults ohtaincd. Tho h<'nl ing Hur(aCI) 
of lh<1 four tubo t'l<'tnenl ll iH I :1 l'quor<' me t rl'!-1, twd t h o 
hoi lor. \\hiclr il' fittN l "ilh n l' luto Htoker . l tll"' u. grt\lc urcn 
o r 7 . J s4.no.ro mot r·r ... T ho rohltinc; tuboK ar·t' rna.do of 
r o iiN lln ild ~t l<'o l. HI 111111 . i11 f hi c· I<II CI'.~. At, Cl\dt l'lido f.( lJ1o 
boilc•· nrc ~oo llptll'hont <'rH and foN l· \\ a IN hoator·t~, u.rrnn~ed 
in pt~r·tdlel. uml thn hot. gu>!l!>~ Jlll"H throu~h lht»;O tubt'K 
aCt<~t' l<>aving tl11' main t·omhuKt ion t~pa<·<>. 'l ' ho Hupor­
hc>l\l<'t' haR a t otn l 11ur!•wo of . l!i ~>quar<' rnolrt•"', 1\1}(1 g&\11 

0 1 dt'g. Cent. Hupcrlwl\1. Tho fee<l-watc>r lt<'aling tulwl'! 
hn.vo A. s t•rfaco of 19 1 Hqunro tnc>trct~, aud tho fcocl \la.t ur 
wa s raiRcd to I iii'! dog. C<'n l. About J 2 por· f·ont. o[ t lw 
t o ta l s too.m \\ o>~ n\iHcd in tho fc·cd -wo.tor healor~>, uud pa~~NI 
lhrou~:th a. 11toam ... oparat 01· to tho m a in ~:~team ~:~pace. 'l'h t• 
foed-hoater tubcM wero fed b~ tm (.'(eclricnlly <lri ' en pump 
with [our pist onli, and tho e l(ll'l r ico.l OllCr'$!Y o.bt~orbcd b~ 
Lho mot.ora driving 1ho rotating tubes Wllb 3 . :l l<ilowott ~<. 
At. tho high ~:~ tol\m pressuro o r I 170 lb. por H((liO.I'O im·h 
thoro w as no difficulty O:\.J)or ionced with tho Kt uOing ­
boxcR a t tho end s of the tubcH. l)urin~ the trial CowdAII · 
boat h coal, with a lower hca.ting value o f 0100 caloric>! pe r 
lcilograrnme, or. ~:~ay. 11,00(1 il .Th .U. per lb .. \\O II li~'>C'd. nnd 
o modMo.te boiler oflicionry of 73 . 2 per <'ent. "o" obtained . 
Fr·om lhe ou~puL o( tho boiler it WillS cal<·ula lc•t l tlmt the 
o. rnount of hoo.t. oi>Rorhed por HC'J IIOro metre of tho ro ta.tinl-( 
olcm<'lll'l wnH H L 200 kilof.(rnmnrr-c·alorieH pc>r hout·. o.ho11t 
L\\ o-thirdH of thi>~ boin~ mcliunt heat nnd ono-1 hird hont 
of rnnvetlion . Tlw rot a t 1011 of I lw tul )('); " cm ld n pp<'tt r t 11 

ll"'!t~<ll ho<\1\lOlll \ 1 of heal tt'tlll l'lrnittccl h) t·on,c<·licm.untl 
it iH of iniOI'('H(, to 1\0IC\ thu t ill the Il l'\\ d t•Kij.(ll of hoilc•r 
1·ihlwd t ubct~ ur·c1 t () ht• <•ntp l o~ I'd . Ti t" c·t)lllhuKI iuu '~" '" 
purll liii'O CU I\ h!' I'Ui>ICd b~ tho IlK(' of Jlllh('r' ieit'd fw •l. !Jut 
thf'~O and olh{'t' tuchmcal do\ <~lnpu•unt b mo.' ho c·oa·n l.U 
ouL \HihouL dtfliculty. Tho lrtlllb uppcnt· t u tohO\\ t hat 
the Atmos !ug h-pressure boiler l b a. pract1cal orta<'lc, unu 
that, it. mark s o. s top in t ho dircc taon o f tho u t<e of bl oom 
u,t, high pros~:~uro1:1. 

L .\'-~"t.ll:S 1-t LIDI.,.,.~lothorl one! Pttl, LnmiNl, ••I Rnth, n J, 
'"' to nnnouncn tl 1111 thoy hovo IL ~l't of uvcr "" ' Y lnntc-r11 ~elute•• 
llhu~ lrtttiuj.( vurimtt< IYP''" of I•IPI'Iru· nnd ~e t c•nu t 1·rtlllf'IC, ~rnl u~. 
wnwhct4, rnixort4, pump11 unci f'Ofl\1\yclrll, whwh lh<'~ tHt' rrudy tu 
lend for lecture purpo~;cs. 
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Locomotive Wheel Quartering 
Machine. 

Tn£ ongra.\ ing'~ on thi page repre~ent a. self-contained 
motor -dri,·en m rchine w·hich we recently had an oppor­
tunity of in!:!pecting at the wot·ks of the builders, Cunliffe 
and Croom, Limited, Broughton Ironw.:>rk..,, ::\Ianchester. 
J t ha.!' heen desi~•ned for drilling and boring the <'rank pin 
holl:'s in locomotive wheels. et quarter centres and also 
for turning new or wotn pins in position on wheels with 
either the ri_g:ht or left- hand C'rank leading. Each end of 
tho ma<"hine is driven by means of a 5 horse-powar variable­
speed electric motot· pt·o,·ided with pillar type controllers 
for sp zed variR.t.ion. Tho dri,•a from the motors to the 

• 

----
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' 

adju .... tmcnt i,.. <·ontt·oll~d by hl\ndles co1weniently placed. 1 
~upportin~ stay" o.re fitted to the main headstock., and South 
o.re provided with busho'i to carry the boring bars or 

African Engineering Notes. 
turning blocks, l\'i required. 

Mounted on the bod a re two sub tantia.l stays which 
a re pro,·ided with elevating \" blocks to support the whools 
on their journal<~. The e blocks are adjustable latorally 
to give true location to the work. Each stay canies a 
platform facing immediately beneath the crank journal 
for the purpo~e of ona.bling a height gauge ot· ind icator 
to be used w tder tho journal'> when quartering wheeiR with 
inside cran.ks. 'J'he stays aro m ovable along the bed by 
ratchet, rack and pinion gear ing, and their outer faces a re 
machined and provided with T slots for securing t.he wheels 
after location. 

All tho 1\ngulM Aliding facM on the hea.dstock.q are fitted 

I (""'\ 
I 
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Pig Jron from Union Ore. 

.\c·c·orclin~ Lo the late t infonnation the plnnt 
r<'quirccl for th<> tt\rting up of thP New<'ll"tle Ironwork,, 
now nb,.,orberl by the Union teel Corporation. i!> to he 
><hipper! immeditttely. \\"ithin a few month,.,, tltert-forf'. 
pig iron from l:iouth African orP will be produced. Ln-t 
yca•· 's pt·oduct ion at the s tee l works at Vercen•tt•nl!, hr· 
longi nl! to the C'orpora.tion. WAS A record one. hut the nere,. 
sity for inrt·onsed p r·od uct ion to meet continental r·om· 
peti tion IR ur·gcnt. ArrangemC'ntA have been rmwludrd 
for· pro,·idillll the 1 equir·ed additional capital tc c·oYer tho 
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ARRANGEMENT OF LOCOMOTIVE WHEEL QUARTERING MACIDNE 
• 

spindle:. is through spur geari11g and the adjuJ:>tment of tltc 
goat• for varying throw.; nnd <"hanging from right to left­
hand lead a1·e cat'ried out by mean:~ of a ~>winging frame. 
The two head~:~tock'3 are fitted "ith 4in. s teel spindles <'On-
1 rolled by hand "heeb and rar·k and pinion motions. The 
~:~tiding face:. which carr y the boring saddles are disposed 
at an angle of 90 cleg. to each other. Each headc;tock is 
adju:.te.ble along the bed for Yarying len%ths bet-n·aen t ho 
machine centre::. up to c maximum of 8ft. 6in. by meanb 
of a screw and ratchet motion . Adjustable saddles on 
the two fuces of each main headstock ere fitted to receive 
the boring head~tocks. The::~o boring headstocks are 
a.ujustablo a long t.he inclined fac~"s to suit tho varying 
lengthH of tl1row. They havo ;.,pindles :3in. diameter, bored 
t o No. !) l\Ior~:~e t a per, nml l1 tWO two rnle'! of fend giving 
thirty a nd flixty cu t::~ per inch. Tho apoecls of tho spindles 
range from 12 to 24 rovohtt ions per minuto and the hand 

witl1. luudcme<l steel rules nnd po.inters for setting to the 
rcqut~ed t~row~ of tho. C'ra.nk pUlS, and the equipment 
....upphed w1th tho ma<'htne mcludes t "·o adjustable :-crew 
jack<; for "i.nchin\C " the worl< round. 

The following are the leading dimen. .... ions and \\eights 
of the machine :-- · 

;\lo.xitnutu lhatnetcr of wheels oumllled 
Uou):to of whcolt~, up to . . . . 
;\faximum distance bot\l'l>ell contre>o.. . . 
Crank throws, bet\1 con . . . . 
;\luximum Utomotor or Crunk pills admitted 
1\l a::~.imum length or cranl< pint! admitted . . 
' \ rvroxinmto not weight. . . . . . . 

7:!•n 
lft. SAm. 
srt. tsin. 
Sin. ond I 111. 

Sm. 
11~10 . 
lO! t ons 

1'ho mndtino w.t~ huil t, by ( ' uniJff ~ ~J.nd Croom, Lbn1t cd, 
to tho o l'dor of Alf,·('(l H er·hod, Limit.od. for uso in tho 
Lotll'('nt;o Mt\rquc"' shops of the Mozambique Rnitw~'Y in 
P01·tuguoso E 1\<ili Africn. 

ub:.orptton of the Xc.>wc~t le work ... and the extcJu.ton of 
t he ;..t e0l work!-i nt \' ereeniging. The absorption of t l.tl' 
XC'\\' t'll<;tlc <·oncorn \\ill enable the Corporation to ohta1n 
till outp\lt of iron 1\ll(l s t eel procluc·ed from nati''<' ore,, 
whit·h wtll bring it \\ tthin the scope of tho Jron ttnd Mrcl 
lndu-.tno>~ J 'nc·oumgement Act, and o enublc it to ~el'UI C 
the l.)s. per ton payable thereunder. 

Union Air Mail Service. 

Fun tho purpose of enabling the coastal to" tb of 
the t;nion of South Afri<'o. further east than Cape To\\ll 
lo repl~' to tltoit· o,·e•·sct\ mail by the next, ret Urllin~.uulll 
S!Ntrntw. i n:<l('tld of, u::~ 1\t JWOl><'nt. losing a week. the L 1110 11 

(!ov(•rnm('nt i!$ proposing to in ~:~t itut c an ttir moil Slll'' ' 11'l' 
whic·h will c·ommenro on March 2nd. and will conn•y tlw 
mail ~o~ from the mAil Rteamer, immerlintel~ on h<'r t\1'1'" 81 
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nt _Capo T own. to the c·oastal towns of Mossel B £tv Port 
Eltzahot l~, Ea~ t London and D ur ban. The tot~!· time 
for the s1~1gle _J OUrney from Cape T own t o Durban will be 
10 hours ;)5 manut.cs, and the saving in time on t he journey 
to. a~d from will be 40 hours, as compared with pro­
exasttng moans of tramtport. Evan t he nearest coastal 
town, 1\Iossel B~y, will bonofit to tho oxtent of 48 hours 
on the double JOU~noy. Each mac hi no wi 11. bo able t o 
carry 1WO lb. of .mad maHer. In addition to t ho ord ina ry 
poRtage thoro wdl hen sua·chargo on mail matter conveyed 
by air mail, which. in the <·aso of oversea~ lot.tors, will 
ar~ount to 6d. per ounce. The benofits to business men 
wall be so g reat that there ill no doubt that there will be 
ample suppor~ ~o make the service a succ~ss. T he British 
postal autho~1taes are. assisti ng by placmg the mail for 
the~e towns 111 a. . specaal bag whiC'h, immediately on the 
a.rl'lval of the ma1 l boat at Capo Town, will be taken by 
fa t motor van to the waiti ng aeroplane. 

Minera l Production of the Union. 

T he total minera l produc tion of thP U nion of 
Sout.h Afric·a fo•· U)2-~ iR Vfl luecl a t £53,958,306, t aking gold 
~~~· ;tandard . v~lul'. The premium, however. adrls 
£3, ~ 7 ,9_1 . bt·angang the total valuo of the Union 's gold 
produet1on to £44,500,365, and t-he value of the total 
minora.! produc_tion for t he year t o £57,786.224. During 
1923 the premaum added £2,712,151 to the value of tho 
~old produced . 'The ligures for H123 nnrt 1924, with gold 
111 each caso taken at s tandard value the premium not 
ndded"-ar·e as followR :-

J9:n I 921. 
.£ .£ 

Cold . . . . . . 38,862, 79-~ 40,672,4•n 
• ' ilve r 

. . 
. . . . 197,888 212,602 

Osmiridium • • • • 4.3,528 J 02.886 
Diamonds • • • • 6.U38,207 8,029,466 
Coal (~c les) . . . . • • 3,7 13,706 3.830, 163 
Copper Ore nnd Uone011· 

trates • • . . l04,51 I 5 11 ,844 
Tin concentrates and m~tnlli c· 

. . 
J 70,337 304,108 

(hher rnin<!'rols . . 295,704 294,790 

T otal vuluc- . . . . H!l,r, 18.675 !:53.958,306 

'l'he ''other minerals·· inr ludo lead to the total vnlue 
la_st year of £ 140,200 and asbestos £110,075, ns compa red 
wtth £133.573 a nrl £121 ,453 respec tively for tho previous 
year. Sales or c·ornndum last year amounted to only 
£13,284-, as <·omparod with £22,543 in 1923. 

Th') coal out.put., totalling in the twolve months 
12,490,4!l3 ton", wus the highest recot·ded si nce the com­
m~nC'ementof the Union, tho previous ynar 's 11,9 17,036 tons 
be1n,:r, until then, the ref·ord. In price, however, 192 1 
holds t.he record, wit h £5,072,401 for the 11,396,905 tons 
then producod. 

The quantity of ~old pt·oduced in 1924, 9,5!l7,63! fine 
ounC'os is anothot· record, t he nex t bel'!t yeat' was 19 16, 
when the output am ounted to 9,296,618 oz. Las t yefw's 
~eclared estimated working profit was £14-,650,836, which 
IS nearly £2,000,000 highe r t ha n in t he previous year. 
Working <'Osts we re brought down to o.n average of 19s. 9d. 
per ton for the whole of the Transvaal mines, and 19s. 7d . 
for t he \ Vitwatersrand mines, as compared with 20s. 2d. 
and 20 . respect ively in 1923. 

Prov incial Letters. 

THE MIDLANDS AND STAFFORDSHI RE. 

(From our own Corruponcknt .) 

Further Shading of Prices. 

Trm continued abstention from buying U; caus ing 
many Midland producers of iron and s teel considern.ble 
anxiet.y as to the disposal o f their outpnt, a nd t-his wee k 
there has boon a fm1 hor shading of prices by m anufac­
turers anxiou01 to avoid incrPasing slocks . Iron and st-eel 
mn.kors find it in,.reasing ly difficult to maintain the ir 
cheerfulness. Bu.qiness i ~ of sm a ll dimens ions, and for 
r urren t needs only. There are no reRer vos of order11, but 
the fact that. so manv of t ho Mid land wol'lts aro cont inu-• 
ing in fairl y regula r operation indicates that curren t needs, 
on tho whole, are fnirl y substantia l. The proportion of 
South Staffordshire plants that a re standing idle this 
week, or are m aking only a curtailed output, is as great as 
hi thot·to. 

Staffordshire Bar I ron. 

Business in fini shed it·on l:lhowA a s ligh t improve­
ment. 'L'here is a fair amount of activity in the mo.rked 
bar brandl, and no difficulty is e xperie nced in obtaining 
the basis rate o r £1!). In othe1· branches material is very 
;;low of sale, and though t hore a re no formal revisions of 
prices, business can on ly bo done on t t compet itive foot­
mg by reC"ognisin,ll tho deteriorating effeC"t of the depres­
Rion sinC'e Chris tmas. Crown quality ha rs are quoted at 
£ 12 15s .• hut s ales a re reported to have taken place at 
bolow that figure. Nut a nd bolt iron is quoted at £11 15s. , 
hut here, ngain, Rhading is prevalen t. Somo of the Dar­
laston manufa<' t urers are doing a little he t.te•·· but the 
business is uneve nly distributed . ~o. 3 Belgian iron for 
nut and holt m aki 011: is quoted £7 15s. delivered in the 
Black Country. The further subsidenC'e of the franc is 
not reflected as yot in tho general run of continental 
quotations . Some products , among them iron bars , have 
been offered at Romowha t lowe r rates this week. The nut 
and bolt trade, h owevor , is no t taking very la.rge quan­
tities, eit her of English or foreign bars at present. South 
Staffordshire has benefited from the cheap steel impor ted, 
enabling the local mills to produce re-rolled steel in fairly 
good quantities on competitive torms. W rought iron gas 
tube strip is quoted £ 13 to £13 2s. 6d . 

THE ENGINEER 

an~ cydo tmdes. o.nd va rious s tamping rl:'quiremen t <; . 

I t rs noted that tho improvement in ex por·ts continues. 
Sheet mnnufact.urors had tho bris kest oxport t.ra.rlo in 
J anua ry they have experienced for· somo monLhs, t he 
total, 56,903 tons, being nearly 6000 tons a heo.d of t ho 
Docemhor figure, and comparing with 54,809 tons a. year 
ngo. 

Steel Values. 

In t.he stool department, business is irregular, 
and the keenness of compet ition has led to fur t her· s ho.ding 
of _prices. Sections a ro sta ted to have been genera lly sold 
thrs week at £ l 5s ., which is lOs. per ton below t he official 
stan~ard, .and t he J?rice prevai ling a couple of mont hs ago. 
~pecdicatrons contmue scarce, but t he amount of inquiry 
m the hands of engineers conti nuos ra ther above the normal. 
?'he fo re ign on~erprises in view include pier , bridge and 
J~tty c·onstru ct.JOn, w~th some large gas·holdars and pipe 
ltnes called for by var1ous foreign countries. T his district 
unfort,uns:te ly, is_ not well pla<"ed for dealinf! with foreig~ 
construttron. ow1ng to the keen c·ompetition in the North. 
where ~Steel works allied with construc·tors suppl~· the steel 
at muc·h m ore favourable pl'if'PS than are quot.od t.o Mid · 
land e ngineer's. Small bars Me obtainable at £!) · ship 
b1·iclge and t a nk p lates at £9 l 5s.; and boiler pl~tes at 
£13 l Os.; Staffordshire hoops Me £ 11 10· . at works· 
mild steel b illets are on offer at from £7 to £7 5s . Com~ 
pet ition from the Continent is not RO Ftcuto as it, has been , 
though substantit~l de l ivories on cont-rActs made some t.ime 
ago are be ing made. Foreign jo ists can be bought delive red 
here at £6 17s. 6d. , and a. lot of this steel is being used for 
const ructional work. F oreign billets a.re offered at 
£6 7s. 6d. 

·Steel Scrap. 

Steel scrap Reli t~ vot·y !!lowly. ReqltiremenLt~ a re 
normally lar~re, and usors would pla--e contracts if th~y 
rouJd bu~r at t he it· own price, but merchants pre fe r to hold 
t he mA-teria l for bett ct· solliug r atPF!. 

P ig I ron. 

Pi iZ iron busines::; in tho Midland>' sllowl:l no im· 
PI'CWemcJit, and prireR ar~ .. cut." Thoro il< verv I itt le 
forwarcl business, mo<~t huye rR limit ing their purclinsPR to 
immediate J'equiremonts. Orders seldom exceed 50-ton 
lots . Quotations two a bout whore they wore. , omo 
furnacemen are impa.t.ie n t to get openin~s for their· unsold 
out.put, even if they hav<.} to make furl her concession!'~ to 
do so. Those,breac·hes in tho gen end level of values have n 
weakening eiTect. Smelters have alroady given a wny t heir 
profit; m argin in ma.ny instances, and 1.hose who are froo 
to adopt an independent attitude are not dispoAod to 
~ountenR.nce furt.her depreoia J.ion. F oundn · pig remains 
m better rf'llluest t han forga. The re is not muc h ac· tiv il.y 
in basic. Bnst Coast. he matite is offered at Romething 
above £5 dolivored in this district , but thoro a rc no buyors . 
No•·t hamptonshire fot·ge is quoted £3 lOJ., and No. 3 
foundry 1\t £3 15s., while De r·byshil'O forge commands 
£3 16s., and foundry £4 t.o £4 ls. 

Blast-furnace Coke. 

Coke p•·ices a t·e mu.intt1.ined on the whole. l t, is 
pos::~ ible to buy a t fi.."<ed pr·ices whif·h wotk out a t a bou t 
I s. be low the scn le. for whi,.h tho rokeries fou"'ht, nt. tho 
turn .of the year. The re lapse is, however. traroe ble to 
the anxiety of a few York"hit·e collieriec to rl!sburdon 
themse lves of stocks . 

Foreign Com petition. 

The keennE-ss of fore i~n compe t ition and t he 
formidable nature or continenta l rates of exc ha nge a re 
shown by tho imports into this country in .January of 
18,524- tons of basif' pig iron. against 6568 tons t ho Ram~ 
month last year, 56,124 tons of steel b illets, about f ho same 
as in the previous .Ja.nua1·y, 29,!l85 tons of iron bars. &r., 
and 34,1(15 tons of stool ba rs. T he most disqniet,i ng featuro 
is the largo import o r flni F!hod hars, angles. &c .. to t he 
extent of about twico t ho qua nt.ity of a y(.'ar ago. Plates 
and s heets tot11 lled 16.3 12 tons, against 740P tons fo1· tho 
corresponding month of la.~t ~·ear. I t is interesting to 
not.e that of the 18.524 t.ons of hasic pig impor terl , 15, 7:.l3 
tons were received from France. as compa .. crl with a 
tonnage of 3325 tons from the snme source in the previous 
.J anunry. Belg ium sent o,·e r 4000 tons of forge and 
foundry pig, and the tota l impor t·s of pig iron were 26, I 7, 
ton8, against l 2,652 tons in t he rorrespond ing month of 
last year. Iron and steel exports in Jannat·y totalled 
337,475 tons, compared with 307,808 tons in D ec·embor. 
Foundry pig iron exports 11how n little recovery, hut most 
descript ions of finished materia l compare unfa.voural)ly 
with a ye11.r ago. 

Coventry E ngineering. 

Business in the Coventr y motor engineering 
establis hments is ver y brisk. and t rade as a whole ~ives 
cause for c-onsiderable satisfaction. Coventry must be 

• 
regarded as a favoured spot, compared wit h other ind ustrial 
centreR. though it has to be remembered that the present 
is the season of t he year when the hay has to be made. 
The overseas t rade has been a.n important feature for some 
t ime past, and the efforts put. forward by the car manu· 
facturers to regain the overseas markets C'ontinue to meet 
with a g radua lly increasing response. The Engineering 
Employers' Federation's proposal in regard to the wages 
question has been put forward, and Coventry, with much 
a t s take, can only await the result of the considera tion of 
the suggestion by the executives of tho engineering unions. 
Manufacturers are fully satisfied that under presen t con · 
di t ions the indnst ry cannot bear any addition to the loarl 
of production costs. 

Unemployment . 

Sheets. T o tho satisfaction of all concerned, the un-
employment figures in the Midlands area continue to fa ll. 

Oalvanised corruga ted s heets of 24 gauge con. The latest returns show 34-18 fewer workless than a week 
tinuo in good request at from £ 17 to £ 17 5s. pel' ton f.o.b., ago, the MiniRtry of Labour's regis ter showing the total 
a nd the improvement in deliveries is maintained. Good I to be 140,497, '"hirh iF! no loss than 14,000 fewe r than a 
quant.ities of black sheets are being called for for t he motor month ago. Of the tot.al, 96,825 a.re mon, 1973 boys, 
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3_ ,0!) 1 womon, and 36 U~ gi !'1 '!. The returns for the pt·i n . 
crpa l towns in t he a rea are :-Birmingham 28 828 · 
n ' . ' 1ls ton, 27P2 ; Coventry, 1 ·iOO ; Cradloy H eath, 4836 ; 
Derby, 1977 ; Dudley, 4069 ; L ea.mington and Warwick , 
5~6 ; Loic·estor, 4102: Northampton, 1491 ; Nottingham , 
8423 : Oldbnry, 1651 ; P eterborough, 584; R edditc h, 
11 3 ; methwic·k, 473 1 ; Stoke-on·Tre nt a rea, 13,878: 
Stotu·bridge and Bl'ierley Hill, 4028 : T ipton, 2240 ; 
Wa lsall, 58:39; West Bromwich, 321)5; Wolverhampton, 
5549 ; A-nd Worcester, 2142. 

LANCASIDRE. 

(From our own Corru pondents.) 

MANORRSTER. 

Genera l Outlook. 

. Tm.;R~; is no Aign of any definite improvement. yet 
111 the .Manchester marltets fo r iron and m etals. In the 
la t ter there have been some fluC'tua tions, but they are 
small and do not seem to indicate any genera l change in 
t.he s itua.tion . There is some slackening in the volume of 
bus~ness_heing done here, and this may perhapR be because 
anx1ety JS fe lt as to t he labour position in the engineering 
trade. The main cause of slackness iR the failure of the 
cotton trade to make money. Vl' hen cotton iR not profit · 
able hore t-here is no surplus I o spend on m sH·hinery, and 
hence a •·evival in the prospet·ity of the colton trade must 
precede any l'eturn to activity in what m ay be ca lled the 
a uxiliary industries. Perhaps engineers might. r ightfully 
rosent the t erm a uxiliary as applied to engineering, but in 
Lancashire, if nowhoro {'lse, the expression may uo justi­
fied. I n this distt·ict ronsumors seem to be holding baf•k 
unde r the belief that priC('IS will be easier; and this may 
he t.he ca.se with iron and s teel ; but Lhet·o is no margin 
fo r a fall or any dimenl':ions in ropper. and although a ny 
upward moverrtPnt may he Rlow and intet·mittent, thoro 
is r ertainly more margin on the •· bull " side than on the 
.. heat· " sidn in the m~trket. 

Metals. 

On the whole. tho l'l' )Jort,s from AmPL·iNt as to tho 
('OIIdit.ion Of I he COpper market there have been faVOUI'­
ab)e, although there is nothing yet. to induce the belief 
that any sc:ori ous advance is near at hand. It i,; no t icoable 
thA.t any li ttle concession in the priC'o quickly br·ings out 
a good deal of buying, and this seems to show that con­
sumers a re fairly woll sat i sfl~d with 1 he present values, 
und find it wort h whilo to buy on a. slight fa ll. When a. 
marke t is int rins ically bad every Rlight fall scares awey 
t he buyer , and if this be not the nase in copper there is 
reason to believe that tho market is inh·ins iC"ally good. 
The re seems to ba a belief in Amer·ica. that. ropper pr·ices 
will slowly improve throughout the present yeat·, a nd {his 
belief is pt·oba bly based on the idea that the world is 
slowly but surely getting away from the disastrous resultR 
of the war, and is replacing the wealth which was 1 hen dis­
sipated . The prices for manufactured copper nnd braRR 
are unchanged, and a.re tho subject of adverse Cl'iLicism ; 
more e~:~pecially in t.he cases in whic·h mu(·h more is c·harged 
to the homE' con~umer than c·a.n be obtained f1·om export 
bus ine. s. l!;xport orders fo1· c·opper shee ts, for instance, 
have been taken recently at low prices; end, in far t , they 
would ha.ve been lost unless low prices had been accepted. 
The scrap copper and brass market in Manchester haR 
again been very dull. Dealers complain that there is no 
good outlet for scrap, and, of course, that ma~r be berause 
engineers are m ore re luctant to buy. Old ~un·meta I 
remains relatively the cheapost. of the scrap non.forrous 
metals. I n the market for tin there has been c·ompara ­
tively little flu,.tuation. I n fart, for tho last fortnight 
tin has appeared in the now role of a st eady m et.al. One 
would not yet like to trust t.o t his steadiness, but at present 
no seriouR rhange is in sight. H oro many people st ill 
believe in the fu·ture of the tin m arket. L ead hM been 
fluctua ting to a. C'Onsidorable extent, but it. seemR to have 
g rea t recuperaLivo powers. The time ha.s Rcar·cely como 
yet for a permanen t. re lapse to m ore reasonable prices ; 
but one would not care t o hold lar_ge stoC'ks. In spell"''' 
thoro h 'l.'i bsen very little m ovamont .. 

P ig I ron. 

The m arket here for foundry iron is dull and 
list le!'ls, and t.hcre seem s to be a persistent belief in tiJc 
minrJs of C'OnsumerS that, a fUI·ther fa.IJ in priC'Nl iR C'Oming. 
Of course, this belie f leads to a system of h and to mouth 
buying, and in the end means that a ll , or most , of th<' 
ironfoundors in tho dis triC't a re working on t he minimum 
of stork. A pos ition of this l<ind is favourable t o sellers 
whon an~· upward mov~mant does begin : hut one rannot 
see any pr·obnbility of su c:h a movement. at prE>sent. Derb~ -
shire fom1dr·y iron is t he main supply of the LnnC"ashiro 
t rade at the moment., and the priC'O is usually 87s. fld. p<"r 
ton delivered in Man <"hest er o.nd tho imrnediato neighbour­
hood. There are Rtill one or two makers who try for 
8811. 6d., but there is an abundance of good iron at. t ho 
lower price. The market is now just wl1e re it was whE>n 
tho fall of the La bour Government and the advent of 
what wa.s thought to be a mot·e stable form of Govel'l1ment. 
gave a cer tain fi llip lo trade. I t is now clear that. Govern. 
menta can do very li ttle to h<>lp business, and the whole 
of tho advance in pig iron sin~e October has been lost 
o.gain. Tho future of Manchester prices depends very 
much upon whether the Cleveland marke t. can be sustained. 
R ecently further weakness has shown itself there, and 
ther·e is a chance that Cleveland pr ices may yet come down 
to tho level of the Northomptons hire prif'es, sa.y, 75s. 
on trucks. If this should he the case then Derbyshire 
can no longer bo kept at 80s. on t.rucks, and appa rently 
something of this sort is be ing anticipated by C'onsumers 
in the district. East Ooas l hematite is easy again, and 
in ManC'hestor it can be bought at about 6s. per ton leBI' 
than Scotch No. 3. The latter is rather irregular, some 
sellers holding out for IOn:>. delivered, but there are others 
at 103s. Gd. and perhaps at 103s. l o any case consumers 
here are using very little Scotch pig iron, and will probably 
not uso much more until order~; como in for textile 
ma.chinerv . • 
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Scrap. I ron Ore. 

'l'he market, fo1· scrap it> a l together without. life at 
JH'esent. Fo1· heavy s t eel melting scrap there is a :small 
uut intermittent demand from Sheffield, but dealer t> t~eem 
unwilling to t rust, to it, a nd a a·e doubtful about buying 
here at anything moro than 62s. 6d . per ton on tru cks, 
a lthough some dealot·s will pay up to 65s. H eavy w roug ht 
"crap is in small demand a t about 85s. delivered, som e ir·on· 
works offering only Os . F orge pig iron can b e bought at 
' 2s. (id. per t on deliYered ; hut, of <'ourse, the expen~s 
of puddling a re very heavy n ow. I n the found a·y sr•·ap 
market. there is but lit tle movement. The demand i~ 
~Low and rather ~:~ma ll , and thet·o iR too much found ··~' sc·rap 
t\bout. some of it in weak hand~. This cause tho p r ic·es 
t·epor tod to be YNY irregula •· ; but strong dealer hold out 
for 85_.. d elivered for the best kinds of cast iron srrap and 
80s. to 82s . 6d. per ton for o rdinary lots. The state of tho 
demand proves fait'l y well that the ironfound~r~; Ill'<' not 
melting tho a,·era~o quantity o f pig iron. 

There it> a s light falling off in tra~le in l oc~ l o.ret> 
du<' to the poore r demand from buy<'r~ outstdo tho dtstrwt. 
Tho :·cotch but>ines · i~ not. so bn~k because of. the 
&toppago or !iOIUO fu··natcs 0\'et· the bonle•·· BubtnC~~ 
in for<"ign oa·o continue~ to he :st<'ady, hut tho d emand '" 
n ot heavy. 

• 

Steel. 

The•·c i ~> nothing fresh t o report of the ::.t eet trade. 
Neithet· the B urrow nor tho \\' o•·kington rail mills are well 
off for orders, hut fo t· somo time tho mi ll ~:~ at B al'I'OW h ave 
been kept goin~ re~lady, whilst in Cumbed~nd they havo 
not been s o Hl<'adily employed. m all sectton and ~1oop 
mi lls a t Barrow are bett<'l' ::;ituated. Plates and r tveh; 
la<tvl' IHr ived in Bart·ow from Hotterd nm. 

Institution of Civil Engineers. 

Tho fout·th Annual dinner of the i\ta•H:IH'slet· and 
J)i, tri<·t AH. ocintion of the Inst itution of Civ. l En!.(ineers 
was hold at tho ) ftdla nd H ot<>l, )[a nchcster , on Th\ll'sclay 
tlto lOth inst. ~Tr . G. G. L~·nde. tho president of the 
.\ ssociation, b eing in t.he chair. Thoro was a n excellen t 
attendanto of mem bers, I\.\!SOC·it1te members a nd students 
nncl friend:-<, including 1\It-. BasilMott , the president of the 
I nstitution , and Mr. \Y. B. W or thington , a past·president, 
a nd the evening was a su ccess in every way. Tho prin­
cipal toast ," Tho Institution of Civil Eng ineers," a t these 
dinnenJ iH a lwnys ontt·usted to a student, a nd this y cat· the 
honour of proposin,l! it \Tas c·onferred upon Mr. C. R .• mith, 
who perfoamed hi" rnther embnrras ing task with m u ch 
c· rcdit, his specc·h t>oing neatly blended with the touch of 
humour whirh iH ~o cic>:i ra.ble hut too frequently lar·king in 
after·dinnet· ort1tionR. In his t•eply to the t oast, Mr. )'!'ott 
had a g ood d eal t o say about the d omestic ront:erns of 
the Institution . the finances or whic·h he said W<'ro receiv· 
ing the serious ronsidera tion of the C'ounc·i l. H e men. 
tionocl im·identally the large annua l expenditure over 
whir h tho Counti l had no rontrol, such as the rates and 
taxe.\1, thtlt amount ed to £i000 n. ~·ear. 'fhe enginco•·ing 
t\bst rac·tH were, he sa id, another expensive item which was 
costi ng the Counci l £1000 a year . If the Counci l could see 
it ~ way to make a material reduction in its expenditure 
it. might be possible to reduce the subscriptions. The 
Counc il was taking considerable interest in the students 
o f tho I ns t it u tion , and expres ·ed sympathy with the 
diffirulty which some or t h m expel'ien cecl in getting 
their practical t t·aining. H e recommended them to en­
detl\'0\11' t o obt ni11 po t s with contrac· t o•·s. The toast 
oi the Ma nchest e r a nd Di<;tr ict Association wa.s proposed 
by the L ord l\I ayor , 1\tr. F .. J. W est, )£.I. l\Iech . E ., wh o 
referred to the hi~h t echnical qualific-ations of the men 
engagecl by engi neering contractors. This t oast was re· 
sponded t o by Mr. Lynde, who mentioned the responl'liLle 
wo1·k which the pr!lsiden t is engaged upon. Mt·. Mott, 
he said , was ahout •· t o p luck\\' aterloo Bridge from uc·ro s 
the Thames with one hand while supporting the dome of 
't. Paul's wit h the other." l\Ir. L ynde a lso commended 

very hig hly tho offi cers of tho Association, and pa rti<·u la rly 
t he effi c· ioncy with which Mr. A. C. D onn earried out hi s 
dutit>s us honorary secret ary. T he toast, " Out· Guest :<," 
was proposPd by Profe or A . H . Gibson , nnd replied to 
hy the Dean of [a nchestor , Dr. H ewlett Johnson·-for· 
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m<>rly an eng ine{'l'ing s tude nt . 

Manchester Main Drainage Works. 

l had un opportunity a few clays ago of ins pecting 
tho'' ork which is now being carried out in connection with 
th e main clra.inago scheme by which tho drainage of the 
whole city a nd certain adjoining cli tl'icts will be effected. 
This ~>cheme inc·ludes about 30 miles of sewers, of w hich 
a bout 18~ miles hava been completed, and o n whic·h 
.tl , ll5,000 has already been expended. 'fhe portio n in· 
, pectocl extend~:~ for a.bout 4 miles, a nd t he sewer va.ries 
in diameter from -t ft. 9in. to 12ft. It is construct ed of 
brickwork iu cement m ortar·, except for a length of 1000 
yards, where it is of ea..t i1·on on a ccount. of the nature 
of the ground through which t his por tion pas~>e~:~. The 
~reatest depth below th~ surface is 143ft. A t. tho two 
p or tions which I visited tho excavation is being canied 
out by hand pneumatic tools in red sands tone, 1\ncl the 
,cwet· is 12ft. diameter. The lower ha lf of t he tunnel is 
•·anied out in Actl·ington bricl<s, a nd I he upper po•·tion 
in ~:~ha le bricks . The qua lity of the b•·icl<laying is excel· 
lent. The work will involve crossing under two railwu.ys 
tLOd t '' o canals. T welve working shafts have been or will 
IJe bUnk, und from the bottom of these the tunne l is d riven, 
the g t·eatPst di~>tanre between the worldng shaft::; being 
:!700ft.. The contract is being executed by Edmund 
.X ut t a ll, Sons a nd Co., Limited, unclet· the supervision 
of the city engineer, )It·. J . I3. L . 1\Ieek, M. Inst. C.E., 
a nd the total coo; t will be £3 5,592 for thi portion of 
the worl<. 

Hematite. 

There i1:1 JlO change t o •·eport in tlte hematit.e pig 
irou tmdo, whith conti n11es t o show a lack of life. 'fhe•·e 
iH a n absen ce of orders for forward dolivei·y. and present 
trude is to a ,·ery la rge ext ent confined to ord ers fo t· immo· 
cliuto requirements. Thoro arc variou t> reasons for thi ::. 
coudition of things, including the prevailing unt~ottled 
condition of !about· in various bmnches of inclUI:Itry . 'l'he 
1>t eel worl<s at Barrow and \ Vorkington continue t o l uke a 
cons iderable amount of the iron produced , and if t here is a 
htoppage for any consid erable length of time in the steel 
d epat"tmonts there would certainly be a restriction of 
output. The h omo tt·acle is la r·gely d o no with tho Midlan ds, 
for Scotla nd is not ordering the tonnage she did. Con. 
t ine ntal trade is dull, but there was a sh ipment of pig iron 
las t week from Barrow to P orto Yerl'h ia and a lso to 
Trepor·t. · :NoMh Wales is taking Hm tl ll cargoo1> olso at 
intervals. Tho .\roorican tmde is unecrt a in , but there is 
,t illn prom ise of :somo busillf'S"· 

• 

• 
Shipbuilding and Engineering. 

On Tuesdoy V ickers, Li~ited, lt\unched from t he ir 
.,111pyard at Barrow the !ltonmer Carnntltia. f'ho. ha s be?o 
b ui lt fot· the Cunard L ine, and is 650ft. long w1th a c~J S· 
plucement o f 27 ,000 tom;. .~ he will be fitted wit h turb111e 
ongin<''i tm rl wi ll maintnin n Flpeed of l (i knots. 

SH EFFIELD. 

(From our own Corruportde11 1. l 

Steel Buyers Bolding Off. 

\ Y ITH the exception o f a cid ~>l c'e l , for which there 
is tl demand follo,Ying the ca ll fot· railway material, the 
buying of bille t s is at a very low point, and is only on a 
scale sufficient to meet immediate need . Buyers aro 
marking time, and the blast ·fnrna('e~ and basic s tool op~n· 
hotuth furnaces are exper ien c· ing s:rreat difficulty in avo1cl· 
ing 11 furt her curtailment of procluc· t ion. Steel billets a nd 
pig it·on a re being placed in ;;tock , at~cl th~ position gen era lly 
is anything bu t hopeful. Work IS b omg found for the 
ro ll ing mills, but they nt·o till ing B elgian btts ir mf\terial, t.he 
p roduct of thoit· own di ~:~tri (' t , \tnrortw1ately, bein~ t oo 
E'Xpensive, in l i~Zht of the quotation:~ they have t o gtve to 
~:~ecuro orders. T he market for iron und steel scrap reflects 
the s tagnanc·y at tho ful'l) ace cPntres in tho Rheffield 
d is trict., and in Lincolnshire and D er hyshiro. The pl'i ce 
of low ulphlll' a nd phosphoru ncid s t eel ;;c•·ap .is fully 
maintai ned, but in pnH·t itnlly all other· clusses pnces ar·e 
weakening, owing to the a b enl·e of anything hut ca uu l 
business, and thi on tot·ms in buyers' favom·. 

Lighter Steel Trades. 

Conditions a rc irregular in the ligh le t• <>('Ctio~, 
some firms being slack while othets a re busy. Tn the 
latter ca se, however, complain ts uro f requently heard 
about the smallness of profits, a good d eal of work being 
t a ken at sevet·ely cut rates. The tool trad e i~:~ not making 
m uc·h headway, but the C'Olon ial market is incltned to b uy 
mot·o freely, delivery of the high<' o;t q uality goods being 
genera lly required. T horo are sove •·t~ l points of intere::;t. 
to note with rogarcl to the file trRde. Mr .• tol'l'y Dean~>. 
Member of Parliament for one of tho • heffield divisions, 
has bef\n informed by tho D epartment of 0YPrl:>Nl~ Trade 
that. the latest. advice from L isbon indicates that the 
P ort.uguese a rc likely to increal:lc tho duty on heffield 
fi les, despite Brit ish protests. According to tho evidente 
given before the B a lfour Committee on T rade and I ndu try, 
the output of fil es, a lthough on ly about 70 p et· cent. of 
the t apat itr. i::; in advanc·e of that o f the immediate pt·e· 
wtu yenrs. The oxplanat ion of thi t~ fact , of <·ourso, i~:~ that 
a good d eal of ttdditiona l p lant wa:; put clown dtu·ing and 
ft.ftor the war. 'fhe su pply of sk illed labonr is at presen t 
adequa t e, hut it would not be so in the event of a su b· 
stan tial improvemen t in t radc. 

Sheffield Trade Handicaps. 

In addition to file~. u l(OOd deul of valuable 
information wa.s given befo •·o the B a lfout· Committee 
ou the city's trade genentlly . Those who gave evid ence 
were Mr. J. l:f. Doncaster , Presiden t of the Chamhet· o f 
Commerce; M t·. A . H. P ye.Srnith, a memhe•· of the 
Management Commi t.teo of the File Manufactu rers ' 
Association ; Mr. C. W . K ayser, President of the C't·u cible 
Steel Makers' Association ; 1\lr. J. G. E lliott , President 
of the Sheffield Cutlery l\Ianufacttu·ers' Associat ion; and 
Mr. T. G. Mander , secretory of the Engineering E mployers' 
As~>ociation . These ~ent lomen fully explained the ha ndi· 
cnps under which Sheflielcl trad e is la bom i ng to.day. 
They showed that fuel is costi11g from 86 to neul'ly 150 per 
cent . more than p•·e.wut·, that fore ign t a t·i ffs uro making 
trade in some cases impossible, that pr·f"fer€'nce g t·anted 
by the D ominion s ha::. been an advantage to the city a nd 
that a n extension of it would be welcomed, that labour 
output has been reduced with restrictions on apprentice· 
shi p in some sections, and that an addit ional burden in 
meeLing forei gn competition is imposed by th e heavy local 
a nd national taxation. With di fficulties such as these to 
face the wonclet· is that. . 'hoffield t rad e main tains even its 
pt·esent level. Y et it ~oays a great deal for t he foresiaht of 
those at th~ head of the i.ndustries of the city that no

0
.large 

firm has fatled to k eep 1ts head above water. P rovision 
fo•· bad times '''US made in good . 

Cutlery and Plate. 

'l'hu <· ut lory uud plato tn1dus urc fu 11·lv bu~:~y in 
tho cheape1· l i11es for tho home market, a nd thoug h con· 
clition~ generally shou.lrt be a g1·ent deal bettet· they a ro in a 
hel\lt luer state than they were t\ year ago. The output 
of tabl~ knives, chiefly !ltainless, has reached very large 
pa·oport1ons. I n the pen and pocket.knife and scissors 
de partments there is only modorate acti,· it.y. , afet y 
razor bl~des of Sheffie.ld man~fa~Lure are makin~ ~>toady 
he~cl\\:~~, oncl ~re q tuet ly b~tlclmg up a teputnt ion for 
reltab!hty certamly equa) lmg, Jf not surpal:sing, t hat of the 
Amer1ran product. Ordmur y ra:Got'l:l, however, tu·c in poot· 
d emand, and tho mul'l<et. for them i1:1 too smull to a llow of 
flny follb~tnntiol impt'O\'Omont. 'l'her<' iF a 'ol t•ttd \ ' -,ul<' ror 
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t he medium classe::. o f elect ro·p lute, lmt the homo tr·ada 
for the be~>t. makes and for :-;i lver.warc i1> extreme)) 11uiet. 
The colonial trade, h owever, r<>main:s ~>teady, with a t('lld· 
ency towardt> an improveme nt , judging by inquiries lllld 
agents' re p or ts . 

New Coke Ovens. 

The South Y orlcsh i t'c Chemical \\' ork~. at 
Maughan, neat· Parkga.te, is r~coiving impor tant additio~~>· 
Sixty new coke ovens are betng put ~o~''n, nud extem·~·o 
alterations are being m ade t o the ex1sttng p la nt. I t wtll 
take about two years to finish t h o work. A supply of ga~ 
from the R otlterham Corporation works has been arranged 
for, and t.h e mains a re now being laid . 

Opposition to Railway Scheme. 

A few week s ago I refened to the pr·opo~>t~.ib to 
d evelop raihvay commu~ication in t.he beautif~l She•·· 
wood F ore t area, to 'vhich there. has been constdera.ble 
opposition. The latest opponent ts the town of ~~tiord, 
the a uthority of which has agreed to pre ent pet1tton~:~ to 
Parliame nt against tho Bills promoted by the London anrl 
North-Eastern and the Lond on, Midland and Scottil!h 
rnilway companies. ·with tha t of the formeL' t~~ Corpo.m· 
t ion is in general agr eement, g reater opp o.sttlon ?emJ.: 
shown t o the London , )ficlland a nd cottts.h Ratlway 
p roject. When this matte1: was deb~~ed, on~ of the 
speakers not in a greement wtth. tl~e p etJttons pomtod ?ut 
that before Jona four n e"· coli JOn Os would be produr·1t1J( 
GOOO t ons of c~al a clay each . Thih would netessitotc 
100 more trains a day, and one railway <'ompan~'• he ron· 
tended, could not cope with this call. 

Delayed Sewage Scheme. 

A d e putation from D e \\. sbury Corporation. l.tus 
discussed with t he \Vest R iding R"·ers Board the pO!>ItJOtt 
of the Corporation's proposed now ~>ewaf{e workt; ut 
Mitch ell Laithes. The B oard has been complaining of the 
s low p rog ress being made with the. scheme . ~nd bas made a 
move towards apply ing for cortam penalt1e~. On !)('half 
of t he d eputation, the T o",' Clerk of D ewt>bury explain~d 
that the Corpora.t.ion had a lread y completed a s tonn rehef 
sewer at a rost of £1 5 064. Pumping plant <·osting £-H i5 , . . . 
was ready at the maker 's works, and a cnst ir.o~ rtsmg maiD, 
co ting £6 I 45, had t>een complet ed. I n acldtt1on, t h~y had 
agreed to let a contr·a.ct for h umus tanks, amountmg to 
£ 18,564. A sum of £61 ,074 had been exp ended, "itlr 
contrac ts running a mount ing t o £34,767, but tl1o ~ull 
expenditure a net ioned is. £201,000. . ~ho deputation 
agreed to gi,·e an undertak mg t hat w1tlun three month., 
i t would ~>t art the humus tanks, t\ncl would commen('O tlw 
work for the alterat ion of the plllnp-houso buildings. 

Leeds Engineering Feat. 

T n constructing tha 7 ·Ill i le main u rtcrial sew or tor 
L eeds, a big engineering feat is boing a ccomplished, and 
though t he wo1·k is n ow in progress under the centre of tho 
city, there is very little evidence of it to be seen. by ~he 
gener a l p ublic. Practically tlte w h ole of the work ts betng 
carried ou t. by tw1oelling. with a shaft. h ere and there. 
The sh allow depth o f the sewot· will n ecossitnto un opon 
cut for a b ou t half a mile. 

Transport Problems. 

A special sub·com.mit..lco of the L eeds Tran~Wtl)" 
CommiLtco wh ich has been investigating the ques t10U of 
t ransport, iu\S g iven an expression of opinion tha~ for u\a:>S 
transportation the t ra mway must r emain the chief m~an-s 
of s treet transit. Recognising that tho motor orn!l~bu" 
has proved, and will con t inue to prove a , ·aluable a.uxthury 
to tram ways, the committee proposes to make the fulles~ 
use of t.h is type of t rnnsport, both ns to feeder to tho ~ r·atn~> 
and for tho purp ose o f cle\>eloping ~ew routes. ~n v1ew of 
this re p ort, t he 'l'ra mways Commtttee h~ ~ecJcled that 
specifications be prepared a nd tender:. HW•~ed. for 150 
n ew tranwn •·s, and that a further GO cars bo bwlt m Lced~ . 

NORTH OF ENGLAND. 

(From our own Corrtspondent.) 

Cleveland Iron Trade. 

'l '.1:1 E outlook in t he (;levoland prg iron trtide ~lli:> 
been mude nppreciably brig h te1· thi~> w~ek by t!1e pla~rng 
of an ordea· for a fai r qua ntity of foundry tron for ~.~ed•~tu 
shipme n t to Hamburg. T h.is sale is important as mdtcattn~ 
that Clev eland m akers have at ll\st g ot down to c?mp~tt · 
tive level. Continen tal prices a re undoubt~~y sttfTeiUn~ 
-th e F ren ch makers have, in fact, fixed mmtmum hom~ 
prices-and it would seem to be possible for Clev~land to 
regain a footho ld in European market~. Ther~ ~s also a 
probability of more business with Amen ca, and t~ IS un~er· 
stood that one ot• two inquiries are ala·ea.dy Ct~culatJilg. 
Moreover with the s pr ing tho B altic ports wil l bo rc· 
ope ning, ~nd that may p ro,·ide a further out~et for Cle,·e· 
la nd iron. Thus the tone of the market IS much ~e!: 
despondent even though the downward trend of pr1c 
has n ot yet been completely checke~. H ome consume~ 
have been holding off the marltet sm ce t he turn of t1

1 
e 

I . t 11' yetl r. but a number o f c·ontrncts a re n ow npproac ung 
point of exhaustion. t\IHI thl?"'{' wi ll Ill' doubt hnvc to . 1 '~~' 
t'onewod. .\t all events there i ~ j u~t a lttt lc more t nqw•;~ 
on home nccount. a nd tt fo,, more ('X port ;<a les ' 10u d 
probabl~' immediut oly st imulttlc tho murk~t a ll ro~ · 
No.3 G.M.B. CleYeland pig iron i<~ 7~:-. lid. , o. I :ll!. () ·• 
No. 4 fO\IIldrv i7 ·. tid., and ~o. 4 rorge i ti-.. lirl. 

• 

Hematite Pig Iron. 

L ittle improvement It> t•~.;cortlt:d 111 the Eu<>L. (;oa::.~ 
hemt\l itc pig iron trade. There i::. still a ~·ery 1 1~~~:~ 
demand, t he slaclmos at the s t eel works ha,·mg curh cks 
tho consumption , and some makers hold heavy slob , · 
ThMo is k<'en competition for orclet·s, lind mixed mun ru .. 
at'o ft·eely offered a t 85s. Gd .. with Xo. t nt lis. pot' ton, 1\ 

drop of tSd. per ton on t ho W<'ck . 
• 

• 
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l ronmaking Materials. 

T here is no genera l d omunu for foro i~n ote Lmu 
o~ly ~!' orcasi?nnl spot cl\l'go t'l\n be Hold at 2 2~.:~. pe~ to n 
<·.d . I oo11, '~luch l'epn•~;ont~.:~ fJt'Obobly i~ m in imum Og uro 
for hc~; t R.ubto Or<' . The fue l ma rke t iH Htill VN'Y weak ttnd 
whil~; t tho best. Durham bl'l\1\dt~ of b1a<~t ·furnaco '<'ol<o 
c·omma nd 21ls. pe r to n d e livered 1\t. tho wo rkH, it i11 possible 
to pur(·ho'!o l'f\1 he r b~low that fig urC'. 

Manufactured Iron and Steel. 

~'h<" re seem s to be m ore lll'tllll'~ 111 t ho mu1tU · 
fucturou 1ron a nd steel tro.de. but man ~ o f tho " ork11 o n 
tho North -Ea'l t C'oa..'lt El l'(\ badly i ll noc<l o r Ol'd l' rH, u nd out.­
putH aro mw·h rt>d uN•d . Pric·<'H, howov<>l', 1cmai n gon<' rnlly 
unduln((OCI. 

The Coal Trade. 

'l'hot·o is no im provotnon t in the N or t he til coal 
trudo po.':lit ion , and genera lly each dny soos bu~;ines.'l bcl'omo 
of u m ore roRtric· t ed C' ha rac· tor . Tho Hit uation throug hout 
tho wl.to lo m ea iR Yery discoura~ing, a nd now business 
l'X('epttonally scorc·o. Contract orR, who a ro no t a numemu'l 
body thi11 ~·oar, a nd who htwe not a ny lar~<' quantit icl! t o 
<h ,.po~.e o r, aro offMin~ su p pl ies vMy freely a t the recent 
range of pricel!. Fitt o•·s dtrcct quot e a ltttle a bove tho 
normal morkot value, but thor(' oro vc.ry fo\1 trow;actions, 
und on tho whole pri<·c8 a t e no t lhOJ'OUI-{hly t est ed. Throug h 
lutlc of <l<~mond the re i ~; a st l.'ad y rrducing o f output, a.nd 
by t h 1s moon!! pricc!1 tu·o kopt round 1\bou t I at o fig ures 
unci with litlle pro8pect of improveme nt. operators ar~ 
no t tokinsr ony Hang uine v iew of tho forwfll'd position, and 
quot e freely on the basis of cu rre n t. values fo r any position . 
l)pecula torH 011 tho Con tine nt t a ke on <WCin worse v iow, 
ond oro <~1111ppint.! up wha t little hul!inesH is o ffered at 
.. hill ini(H b<'low wha t selle rij on this Hido will ent ortain . 
Tho pr~~llrCI of German coobs i ~; p nrtic·ularly ~:~everf', and 
t·ompelltto n from tho Ame r ic·an Htdo is also keen , but if 
t h~ro were tr·ad J local opera t or,., m ai nt ain tha t , a t prebenL 
pru:cH, u. good a vC' rage per,.ent ogo would <:omo here, owing 
to tho mot·o reliable qua liticH of tho <·oul supplied . Tho 
Loudo n S:(llH r·ompunies a ro stal <'d t o have <·ontrnt-t ed d irr<'t 
with varioull Durham colliot·ios fol' tlto Hupply of the ir 
u~:~ mtl uv m·ugo qunn t.iti l's of gas couls ovor tl1o next twolvo 
m o nt ltH. Tho p•· i (·et:~ 1u o Htutod t o l>o on the bas i ~:~ of 
20s. 6d . t o 21 1!. for bet~t and ~:~pot·iul quulitieH, a nd 1 H. for 
o rdinur,\' c· J u,..,"'e~. T ho m a r·kot { ( II' (·oke re mai ns idle, nnd 
uc winquirit•'< u ro 8c·arce. All makN'< ropof'l, prl)duNio n in 
ox•·<'"" of ortiN,;, n nd st oc·k"" 11 teudily inc·1·eu"'i ng. 

SCOTLAND. 

(From our own Oor rupondent. ) 

Stagnation. 

NOTHI~O of a fresh nature hu~ OCCUfl'CU uuring 
tho pus t week, and there i..ll e vident ly no i1nmcdiate pros · 
pc<·t of a c·han~e for the bett er in the s teel, iron , and coal 
trartc... A llCl\I'Cit.y of specificatio ns and a lack o f ordt>rs 
are reported o n nil ha nds, notwith&ta nrl ing the e ffortl'l o f 
producers from time to time to m oot buyer11 in tho m a tter 
of pri<·e. Unfortunately, the best terms possible on be ha lf 
of ho1no manufac·turerR f\1'0 l'lt ill 1.omowhat hi$.!hc r tita n 
fon'i~-tn rates for Aimilar m o.tcl'ia ls , and evon when homo 
procluc·erH quote terms whi<'h would entail a slight. l ot~s, 
they invariably find themselvo1:1 out; or it in the roaMer of 
price . ln ulmo~:~t all distric·t s ami in practica lly all in­
du~;t r ios om bracing s teel a nd iron monufa(·t.ure, und in the 
coal tradt', t he advisabili ty o r <· losing establishments until 
~:~uth time a'! trade F<eemH to be o n tho mend i:-s under m ost. 
woriow~ <·on'!tdcration . l\Iarkct1:1 show little variation from 
day to rlay a nd week to " eek, und int eres t in pro<·eeclingl! 
111 difficult t o liUIIt a in. All has bet> n said l1ero before, the 
'<<'arcity of llpec·i fic·ationll from sh ipbutlding firms on tho 
(;lyde is a szreat di~:~appointmen t. t o many, and contributes 
in no small degreo to the lack of uc ti vity in the " ' c11t of 
ScoUand genera lly. Two or three orders for new ve&~el:-s have 
just been ropot·t ecl, but ma ny ~:~ uth <·ontn\c ts are required 
to fill Lho bort hs vat utod dUt·inlo( tho pa-.t fow months and 
provid e tho employm e nt tho yal'dH aro ct\pablo of a ccom ­
modating. Un td c·o~:~ t H of produc·tion permit o.ncl lu,bour 
ftUe>StiOnlf ~ottlod, tltere seem>~ no llopo of incrcn~cd a cti vit y 
in u mo~:~t vitnl industry. 

Steel and Iron. 

Lute t. repol't t~ from l ito ntct•l and iron trade!$ 
Clltbod y the s tntemont reiterut"d tuneH a lmost, without 
number thut foroi~n com pe t ilion iH throttling trado in 
O\'Ort!OO.S murkots and a t homo. Not only do maker1:1 find 
tltem~;olvel! u t, u disadva ntage in foreig n markets, but, 
are u,Jso confronted with c·on~:~ idoru,blo importations of 
t·ompot it iv.> matol'ial. Steel platoa and 11ections are 
extremely ~-tlow, and tho m il 8 two employed far 
below cupnr ity. 'f he ret·on t reduction of 7P. 6d pel' 
ton in l!t ecl rad!i has boon of no practical be nefit so 
far, tho pdccs of imported rnatc1·ial bei ng Alill too g •·eat 
un Jllducement lo buyer A. l t. i11 1:1ttll JelL t o steel sheet s 
t o provtdo tho exceptio n t o tho ~o<onornl rule, and even in 
this ind ustry tho lightet· s heets a 1·o much bW!ier than tho 
heavy description . L ight blll(·k und gulvaniHed sheets 
uro very buHy, eflpec io.lly tho lo.t.-ter. Tho bat• iron m a rke t 
is very Hho1·t of ordorM, ancl rc- rollocl Hlcol o.Jqo i1:1 s imila rly 
plucod. Oculori'J in M·rup feel t Ito pine· It und prico11 nro 
not. liO firw. So far us pig iron i t~ c·ofl l'Orncd, tho production 
lt nH ulroudv bct'n ~:~ovore l v c·tu·t ttilc:d. nnd Htill Hl ()tko u<·<·u · • • 
llllllttt <' . c·onlicqucutl,\' u further duntpi nl-( do11 n of flll' ntt<·ow 
muy hr ' ' 'l'"c·t('(l. P r ic·cs u1·r nominull,\ wwltuJtgC'd . l11tl 
u 11 oukCir t(•ndc•nl·) i" uppn rr nt . 

Coa l. 

The dt•JH'e 10n "' t lw l:kot t 1"h c oul t rod•· h u'4 
•·euclwd u moHt ncute stage owulJ:t t o t h<' unprpc·ed<'nt<'d 
•ack of export onl('rH. Colltrt'ics in nil d•xt1·ic·t" nrl' nfiectocl, 
l>uL pNhnpli it may he Ra id t hot t hc• l·;o .-. t of H(·otlnnd is 
most deeply nfTertcd, n~ tho out put. from tlwro iH normally 
dispo1:10d of in fore ign clii'cct.ion,., For Rome t imo now 
many lmvl.} boon Helling fH'n<:t icully nt 11 IOI!!i ill order to 
di~po•((' or ~ t l)c• k'C, but {'1\llllOt do " 0 i JHl l'finitc· l~ . Tht'r('· 
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fo re, in a number of ca ses not icoll or a stoppage have boon 
p oH.tcd . . Prompt export b usi no8s h tll! d windled ~.:~or iouHiy , 
wlulo prtcos have dropped considernbly, and, on tlw othe1· 
h nnd, forward t ransact ion11 have b ren nlmo~:~t imp o81:1i blo 
ovon wh?ll exportor~S have oxproAANI n wi llmgno~:~~:~ to dis· 
count pt•tc·es. Chea p continontnl prices and tho incron.':l ing 
~,utputs there have played havoc: with home colliori<~ll. 
1 ~e maJ·kets l~ero are oxtromoly dull, practically tho only 
lmgltt. spot be mg tho d emnnd for bo1:1t L onarkllll iro Hpl ints 
for Hh tpment to Ita ly. Thi1.1 fu ol hu11 main tained a (j ,.,n 
8tandard . At the Harne timo washed fuels have boen 11oid 
to tho 11am e country a t (•hea p ra tc'l. Aggregate sh ip · 
mon tH fo r the pa~ week amountC'd to 2 16,639 t o n J< again 11t 
21-1 ,552 to ns in tho pre(·cd inf( \\ ('Ck, n nd 205, 5~· t On>J in 
tho HOme week last yen r. 'the homo tra de rom aillH ftu· 
hC' Iow pur owi ng t o the genero I t rad o d epression . 

WALES AND ADJOINING COUNTIEt;. 

(Frf;m our own Corru pondent. } 

Coal Trade Outlook. 

T11P. c·onditiona in tho .. touw coul tntu u tonuuuo 
toLe ~ ull, and thoro appear!! to be no immed iat e J>I'OHpec·t 
of an 1mprovement, 01:1 the de mand frorn a broad iH ony. 
thin~ hut ~:~at i:sfact ory. ( 'ontinentnl huyers ore ,.o~y 
Mc·nrc·C', Ctnd whe n they aro intoro11 t N l in ~;upplioR from t hi8 
di t~tt·i r t the ir prices aR a wlo aro HO low tha t export crs t\1'0 
unnblo to e nte rtain their offers without a g ravo ri"lc of 
mo.~in~ 11 los11 inst ead o f n pt·olit. 'The position is a vo1·y 
80riOU!i one, not only for tho m iddlemen, but. al11o for tlt l' 
coli iC' r iN!, a R the I at tor, ox c·ept in a fe w cMes, c·annot. " ork 
rcgulnrl.'·· ond, owing t o tlw fl<•c· umulo.t ion or Rtoc·k~>, 
interm it I r nt working a t t hP p its m~>OnR an add it ion t o 
their costH of produc t ion . At tho hl'gi nn in~ of this wc~k 
thoro were more idle borth !ol ut the d ot'ks tha n s tcamo•·K 
wait ing t o load. wh i<'h wa<~ a vor.'' poor <~tart, a nd us hnd 
weatltor p re\ailed, provent i n~ t ho 1\rr ival of t onnugo n'! 
promptly 08 wag C' Xpo,. t ecl. tho pro~;pe(· tK we ro that t it(· 
load1ng a rra ngemen t!! of tho c·olliories would bo furt ho1· 
diwlocntod. J n th<' c·ircumst a ntoll t Ito indicatiOJtll wore 
thl\l work at tho p it1:1 would (•ontinuo t o bo very ifl'ogullll', 
with consoq uont. unovonncwk in murlcot pric·es f ot· 11upplic>H 
fo r quick shipment. At tltc mo1nr nt. there t\l'O onl v two 
inquiriCI:! on tho market o f uny note, o ne being tha t oft h<> 
g gypt iun •' ta t e R £1ilwu.y11 for 150,000 metri(' t ons of 
Adm irulty and 1\fonmoutlu<ltiro lurgo cools, which have to 
he ~< h ipped during May, .Juno und July t o Al t> xundt·m . 
Tltr period of cloltvt'lr~· is intCi t'<.•H t ill I(. U'C it i:-, immediutcly 
hofo1·o tho limo whe n trouble with tho m in(•rs muy bo 
Oll.pcc· t <'cl, if thCI'O is t o IJo any. 1'lto otlwr inqu ir y iii ono 
of J 0,000 tons of locomo t ivo c·ottl'l fo r tho , 'udn n R ni JwoyH 
for Mttrclt s hipment. 

Coalfield Items. 

'!'hen · seem::~ t o hu \ ' u be on som · ~>xpcdt~t ion in 
co1·t uin 1.f.ua rlerl! thM :-, tops might be token to bring about 
11 t'C'!umption o f work a t tho Cambl'ian pits nt Clydadt 
\'o le, whiC'h ho.ve been icl lo Hinro August, la.st. A malls 
mooting of tho workmen wa'! he ld on Monday la<; t to c·on ­
aidor tho queRtion of ma king a movement a nd approadting 
tho mann~oment, but a largo majority of th<' workmen 
oxpreesed thoms.,lves a '! againHt initinting negotiations, 
80 oppnrenlly nothing ill to bo d ono. From t ho owner~.:~' 
point. of vie w, it is quellt ionablo whether the timo i1:1 
,opport.uno t o reopen Ute pitH, U8 the present conditionJi aro 
quito 11 11 J,ad now, if not wot·ao, than they were when the 
collie•·ies wct'f:l c lo~cd clown. Tho position iH undoubtedly 
ve1·y ~:~o riouR, as may bo ~nugcd from the fa<·t that the 
a nnouncement, wu'! officially modo ut the beginning of thi~:~ 
week thl\t noti <:e1:1 t o c·easc work woro to bo ser n•rl on 
a bou t. 1000 mo11 e mployed ut thl' \'ivian Coll ier.'' ut. 
Abertillery, which is controlled by the Bbbw Va le Com ­
puny. Trade depre~ion i1:1 tho <·auo;~ of thiR 11<· t ion. The 
(;,.ey and T.IIery p it s, under tho Aom ('On<·orn, a re ah·cady 
icll~, 110 that. the closing or tho V1v iu n Colliery will mean 
thut ul togot her a bou t. 5000 worktn!'n will be rende<·od irll (•. 
About 1000 men aro affect ed by t hC' Huspon~:> i on or worl< 
until ftu·tho•· not ice of the J ntonHtl ionol Collie ry , Blo.ou ­
~·trw, in t Ito Ga rw Va ll<'y. 

South Wales Miners and Wages Agreement. 

The confere nce o r de legutet! o f the. 'ou tll \\'ul l'H 
)ft nr rs • l''edera t ion ca lled !!poc·ially t o c·on'!idl'r the t'C('Oill · 
mondnt ion 1:1 of it~:~ E xe('u t tve fot· tho ~uggeslcd a mend · 
m nt of tho walo(el.:l al'( rcoment. on So.tu r·clay lru,t , d ecidC'd 
t o tn ~;truc· t its del.,sratol! to tho ~ntionol Conferom·o ut 
131a<·kpool t o vote in favour of ending tho ag reement. Thi ~:~ 
is not. tho firt~ t time thut a d oleStnt o conference ha'i gnno 
t·ontt'l\I'Y to the propo~:~a l a of it li E xcC'ut iYc. thoul!h a t tl 10 
sarno time it may bo 1:1aid that it IHt'! no t a lways been t ho 
C8HO that u dole~ato confot'eJwo htl!i tntl y into1·pr·oted tho 
fooling!! of tho runic u nrl file o r tho t·oallic ld. The cha inn on 
o f tho c·onforen<'e re ferred t o the c·oolownNs' pa nac·('u for 
remedyin~ the prc'lent conuit ions in tho coal trade, v i.r.., 
a n incroat~e of tho worki ng duy, unci t~aid that tha t wa'l not 
a cceptable lo tho m inen;. "ho wCI'o confident tha t tho 
d esired improve ment. could not be obtained in tha t wuy. 
1' lto card vote taken on the Exeeutivc' ll proposal re~-tu l tcd 
in 1229 boi ng fo r a nd 1404 agui nHt . thebC flgmeH re pro· 
'ICnting 61,450 for thP prop oRnlw nncl i0 ,2fl0 1\~ai ll '!t. 

Tin-plate Developments. 

Rc fct·CirH·o hu" ulrt•rHiy IJUOHIIlud •· I o t h<' pt·oposod 
den·lopnlt•nt ,; at. l:h-.u.n:-,ou cont emplated IJy 13ulrlwin '~. 
LimitNI , tuH1 it i11 1\ow unnounc·NI thut tho UlnniO t'.~ttw 
'l'm -plutr ( 'o111pun y ltu" brc11 l't•~ot i ~>l el·e cl u" n prinJto c·out ­
puny, \lith o. nominal l·up itul of £200,0011 in £1 <~ hnt'l'h. 
Tho di t cc tora t r iH to b~ d i\'Jcl<'d lx• t ween Bald\\ in~-t, 
Lin•ilcd , and tho .\n~ lo·Snxou Potro lcwn Compuny, a nd 
the number o f cliroC'tl)r,. it! not t o hc> mo re t han ~ i x nor 
11'1111 than fout·. Th<' dir<'<' l em~ · hut·ro\1 inlo( poWI.'I'H stro 
r<'lltrictNI to £200,000, lllll t'>~>~ RO I\ctionc<l nnd enlarged h~· 
r<•'~o lution of th<' c·ompuny. Tho intention i" to Ne(·' 
entirely now unclllloclMn tiu · phtto mills a nd &t rel work~; u 1 

tho s"'an,ea BurrOW!'. 't'hr> ,\ ng lo-Xftxon Petroleum ( 'om ­
puny itt n 1'0 11,.,1llllC'I' o f o il 1'1111111illf' l'ri 1 wh ic·h it \1 iJI Olllllill 
ft•om thr> ni'W \\ O f'lt'i , 

~o3 

Tin-plate Workers' Wages. 

An aword ho1:1 boon givon by Lhe t< uiJ-coHuuitloo 
of the J oi nt Standing Committee in the \Volsh tin -pls\tt, 
trade to the offec·L t.ha.t a ll a blo-bod iod luhou•·ors I'O<·o i vin~ 
tho lis. a d aY: advunc~ g1·an tod in Sep tembe r, l U23, u.ucl 
1dto a ro ou tt~tdo tlto l1no o f pro motion , a re t o t•cc·civo u 
furt her advance of 10 por ('Oilt. Oil the ir base rate1.:1. 'l'h i11 
is a pp lic·nblo only to mon who'io present baso ra te i'i from 
:; ... I o GH: Gel. per· _do). Tho porc·ontago of aclvtuwo 0 11 
111 ter111od mte r ates IRon 11 pr.J mto lto-,iH. 

French Inquiry. 

Tho Frenc·lt St a te RnihHLYH a ro in the murkot 
for tiJ,OOO t ons, <·onHiHt inl-( of 10,000 tons of lurge uud 
:JO,OOO lonf! o r Rmnll •·onl'! fo1· Hhipmou t, ovor tho noxt, tltroo 
m on thH. 

Current Business. 

~usin~ss on <· ~IJ'I'Cn t !\(·count hat~ bcon of vury 
tnodcHl dtmerunons dur1ng tho pa!il week , und thoro ltu'! 
ilCon Vl'ry keen com pot it ton for tho frw orderi'J uvt\ilnbl('. 
Tho tone of tho ma rket u ll I'OUIHI ha'! boon quiol, and 
vuluc~ of most c~es(' r ipt!onH hnvo been irr<>gula r, espet·ially 
for p1·ompt loadtng, owtng to tho fac· t, tha t standing st ock" 
havo heon so heavy. Coll iories hnve been only t oo n•ad y 
t o ~ake c·oncessionH to t hol!o buy<•rx a blo t o take quici< 
dohv~ry, though fow lmvo hcen iu the fortunate positiw t 
o r b Olll{( ablo to d o liO. ln t Ito untltrac ite soctioH tho <'Oil · 
clition ~; have a lso boon mther on tho quie t t~ ido tltoug lt 
t hero is a slightly bot.l(lr outlook. ' 

PERSONAL AND BUSINESS ANNOUNCEMENTS . 

\\' t. or<' llllk~_d to onno1mco that ,\Jr. H .• •. A11pinall, I(I'OCrut 
muuo~or of \ tckcrd-Pott.(>rl!, l,imttNI, ho11 been appoiutod a. 
direct or or that company. 

Tilt~ FoRTBR B:-~o tNE IHUI'-0 ( 'OMI'ANY, Li mited. or Mordi• JI 
Worl<t<, \\'imhlodon, S.W . Ill , iurortnH u11 that it huw uppo11ttod 
Mr. l•'. Hout,ledECO, 2 1, Totnpfc.Jnno, J)ul)liu , 1\t! ogc11L for tho ttnlo 
of ilH product.!! trl h oland. 

\\ t·; nrc n~l< od t o Hluto thot. roll rl\\ing thl' death of Mr. J oint 
) f. Jlcudcr!IOII , t·hoirntn n 1111d m11nus;ri111; d troctor ol .J r1 hn M. 
lh•ndpr-.nn nncl ('o., Li•nitrod, of ,\bordeon, nrrongotlll'lltll Ill'(' 

bcin~ ntndl' to bONu ..s the cont111uity ol tho busineJ< ~ on tho .... uo\u 
liuc" U 'l hith<'rlo. So Moon u,. tho w·cc~~nry formnlit:CI' per111il . 
thn ftlmdy of tlw l!llc l\lr. Ht•n<tori!OII , who aro retuining thcu 
JO ( (' f~tthrr'H i utel"C>~l ill thr l'lllliJIUO)', will bo roprCKCOtOd 0 11 tho 
lloord of rlircct0r11. 

Ttll> PneAJu:n Et.ECTHIC \\' I(LDI "O COlll'A!'I Y, Litnitod, u11k• 
us to 11to to thut it h M decided to d is ·ont.inuo lhe currying ou of 
buHi ll<'~ll from it11 Hwon~Jca O!!Lt\bl iHhonon,t, but that arrungo11t0nl • 
nrc hoit1S( ma.do ot tho Ho.mo Limo to ex tend tho comptLny'" 
rucilili<'K at ilH Abbey Wood J!'uc t,ory , London, ~.E. 2, for tl11• 
1110nufactur·o of it11 vuriou11 product11. Tho c·ompGny i11 nmuugotl 
nnd direc ted t~nh>ly by Xol)(l) l nd11 11t rir~. Limited . 

~ lH. E. H H ILA ' O Ill Tt'llt l\1:10:.', who hu for many yco.t'll 
llJ>eduliKcd in burning ''oul in pul vori>!ed form, h l18 accepted Lilt 
oxe<·uti vo J>O> ilion with Vickl'rl! and I nternational Corubuf!t iou 
Enginc(lrin~. Limitod , o£ Africa House, King11wuy, W.C. ~­
J I o " ill h 1\'0 chnrl(o of tlovolopmonts oC tho firm '11 interest~ 111 
tho Domjn ion~< a ud Colonies, ond is shortly proccodiug ttl 
AuHtroho, t•id tho l 'nitcd l:llatos of America and Canudo. 

\\' ~: urt' infortnrd by .BrttiHh ln .. ul tLt.od and Hcll!by Cnbh•11, 
Litni t<'d, that it hn 'i brcn decided to d tango tho natno of Uw 
Briti~<lo Union lamp, which iL monufacLurcs in its lamp factory 
u L Huy ton Qunrry, ucor Livorpool, to tho B.I. lamp, tho uow 
namo bt'i11g tho fiJ'>IL two initiul lotters of tho cubic compunr'>~ 
Litl '· ' rho .B.l. lump will carry tho firm 's tmdo tnark, wlur lo 
ho '! loithorto <·huracteri .;od all tho Hol11by and PrcHrot produl'l ... 

T11 ~= I'TILL Esot :o~ t:: COUP ANY. Limited, informs uti that, tl 
hovinl( Leon docidod to concentrate tho udministrnt ivo aud 
dt•ai~nin~-: \\ Ork of the t·ompunf in the 11amo building as its 
I'C'~CUrt·h tuborutory , tho olllccl' o tho compony huvo bacm movod 
frot•l 7, Prince.s-elr.!nt, \\'ctJtmin~<ter,to Church Wharf, Chis\\tCit. 
London, \\'. 4. to " lud 1 it roquo11 lt1 that all communication ~ 
Hhould b" bOOt in future. 'rolophono: Chiswit:k 1300 : tologroJM: 
" N " pri 11\0\'I'r, Phone, London." 

CONTRACTS. 

\'Anuo \1 A:>v Co. ( 1 9:! ~). Li111itcd , o£ l')c.:ol.stouu, Olat>gow. 
havo rccoiw d from tho Loudon Electric :)upply Compouy at• 
ordM to supply itt~ lalc~t ty po Yarrow wotor-tube boiler, togolhot• 
'dth 11uporheatcr uud air heater, for tho power etolion ut 
Deptford. 

'ln1:. (:ENJ::RAL ELt:t·r1ur; COMPA' Y, J.1mited, of :\lo)(uot ll ou~P. 
l{l ngt~wuy, London, W.<:. 2. hull received from tho .\dnurult y 
an order for tho supply of 60,980 11pccial RoberlllOU curlmu 
AlnmonL lumps, und from tho Oetwral Pot!!. Office till ordt•l' fu1• 
10,000 ~<poc ial tolophono "" ttchhourd lamps. 
Howu~;;N-LJ o:-osTno~t PH.tw t:,\Tl:.nS (LA.'~D ), Limited, ltu-4 

ret·oivod, from Chanco und H unt, Limited, chomico.l IIIU II\1 · 

ructurOrd. Oldbury, noat· .Birmingham, llll order for" proho·~tur. 
havin~ a total hoGting eurfaro of 17,1500 squnre feet . Air" ill ho 
lluppltod t.o the furnace a t about 371i dog. l<'ah. 

H . R. MARSDEN, Limited, of Leeds, has recently rct·civod 
tho following ordord :-For u complete breaking, screeninl( und 
quarry plant from tho Rosll and Cromar ty County Counctl, 
)lid- Ross Di~trict Committee, Dingwall ; and for comploto 
bronkin~. screening and tor-macadam plant!J from tho Berwtck­
tlhiro County Council, :\liddlo DiHlric t Committee, uud tho 
Southern District Committee of tho Kirkcudbright CoUitty 
Council. 

'fli t! VICK&HS·SPt;; .llli'O UOILJ, tt COllt'A '~ Y , Lilllitcd, lln11J,. 
buildiugH, 20, J{inl(t!WUy. J,oudon, W.C. :!, hu'l rocoutly rot·(li vrct 
o. ropol\t (l rdur for thn•o J 1),00() lb. n ot<t;· typo Wt\lor -tuiJu hotlur~<, 
from tho Auglo-Scotti >~h Urot !:iugn1· <:oqJorntioH, for ittt NoHinll 
lll\m fuctory, ut> well ll>l u ropM t ot·dot· from thu \Viuthl ~>don 
Corporu.tiou oloolric ""Jlply dl•purtmcnt for ono Gti ,VUV lit. 
<' t'OIIll· lypo boilor, fi tted \ 1 '''' tut llltuot" c·huin !(ro. to Htokl• t· """ 
flo t IIU>~ponded arch. 

VICKERS LunTt.u , l>( Uurro" -in ·Furne..s, ha,·o rN·onlly 
rOCC'iv<>d the following order~ :-(a ) f' rom tho AM~octotod Port· 
land C'omcnt ~lnnufoctur<'r:s for thr<'o k1ln !lholll!, car h 250ft . 
J on~. "hich will bo tho lor~r1t vot inetnllrd in thi ~ country . for 
Bovon'11 works; (b) for a rondonfling plon t to bo infltaiiNI in 
ronnc<' lion with tho now ROOO.kilowntt turiJo ~>ot rccl'nlly oul11n•c t 
hy 1 ho BriRhlon Corporntion ; nnd (c) for n. l ow -prcs~ur11 flu<~h · 
(lvopornti n~ o nd do-oernting plant for uHO in connection with t lw 
po\\ r r ~tatton oxtonHiOnl! for tho Poplar llorou$ll Council. \I hicll 
ut·o h<• ing carried out hy \ ' ic·ltcr" nud l11tcrn!l ltontLI ( 'ombll .. tintt 
t•:nginc·oring, t,jmill'd, !Ill tunill 1·ontrnr tnr~. 

• 
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Current Prices for Metals and Fuels. 

IRON ORE. 
N.W. COAST­

Native .. 
( t ) Spanish .. 
( t ) N. African 

. . . . . . 
0 • 0 • 

. . . . . . 

• • • 0 . . 
. . . . . . 
• • • 0 

N.E. COAST­

Native .. 
F oreign (c.i.f.) 

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

-
PIG IRON. 

( 2 ) SCOTLAND­

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

N.E. COAST-

. . . . 
• • 

. . 

H ematite Mixed Nos. . . 
No. 1 . . . . . . 

Clovoland­
No. 1 
Silicious Iron .. 
No. 3 G."M.B . . . 
No. 4 Fo\mdry 
No. 4 Forgl' 
" [ottled . . . . 

. . 

. . 

White . . . . 
UlOLAND S­

(8 ) Staffs.-
All-mine (Cold Blast) 
North Staffs. F orge 

• • 

. . 

•• .. Foundry .. 

(8) Northampton­
F oundry No. 3 

., F orge 

(8) Derbyshir&­
No. 3 F oundry 
Forge .. 

(8) Lincolruhire­
No. 3 Foundry 
No. 4 Forgo .. 
Be.sic .. 

( 4 ) N.W. COAST-

• • 

• • 

. . 

• • 

. . 

N. Lanes. and Cum.-

Heme.tile 1\!ixed Nos. 

. . 

. . 

. . 

. . 

H ome. 

£ 8. d. 

4 12 6 . . 

" 11 6 .. 
4 9 0 . . 

4 G 6 . . 
4 lj 0 . . 

4 3 6 .. 
4 3 6 .. 
a 18 6 

a 11 6 .. 
3 16 6 

. . 

.. 

. . 

. . 

. . 

. . 

. . . . 

10 10 0 . . 
3 17 6 
4 7 6 .. 

3 15 
3 10 

3 19 
3 16 

0 .. 
0 . . 

0 to 4 

0 .. 

4 2 5 .. 
3 17 6 
4 0 0 

5 0 0 (a) 

5 5 0 (b) 

. . 

• • 

0 0 
. . 

. . 

. . 

. . 

• • 

. . 

17/6 to 24/-
23/-
23/-

Export. 

£ 8. d . 

-

4 5 6 
4 6 0 

4 . 3 6 

4 3 6 
3 18 6 
3 17 6 
3 ) I} 6 

-

----------------------------------------
MANUFACTURED IRON. 

S COT!Ju'<D-­

Crown Bore 
Best .. 

t\ .E. CoAsT­

Common Bora 

LANCS.-

. . • • 

. . • • 

• • 

Crown Bars .. 
Second Quality Bon~ 
Hoops • 0 • • 0 • 

S. Yonxs.­
Crown Bars 
Best .. 
H oops . . 

!\liD LANDS-

. . . . 

. . 
•• 

Cr o wn Bors . . . • 
!\l arked Bars (Staffs.) 
Nut and Bolt. Bars 
Ons Tube Strip . . 

( 5) SC01'LANO-

H omo. 
£ s. d. 

. . 12 0 0 .. 

.. 12 0 0 

13 0 0 
12 0 0 . . 

. . 15 0 0 .. 

13 0 0 .. 
13 10 0 

. . 14 10 0 .. 

. . 12 15 0 .. 

. . 15 0 0 

.. 11 15 0 .. 
13 0 0 to 13 

STEEL. 

(6) Home. 
£ 8. d. 

BoiJor Platt's . . . . 
Ship Plates, l in. and up . . 
Sections . . . . . . . . 

13 0 0 . . 
9 15 0 
9 10 0 .. 

12 0 0 .. 
£1 

S 3 . • . Stool hoots, t16m. to m. 
Shoots (Gal. Cor. 24. B. G.) 

. . 
• • 

• • 

. . 

• • 

• • 

. . 

• • 

. . 
2 6 

. . 
• • 
. . 
. . 

Expor t. 
£ 8. d . 

-

14 15 0 

-
-
-

(7) Export. 
£ 8. d . 

-
-

0 0 to 18 10 0 

STEEL (continued). 
N.E. COAST-

Ship Plates 
Angles .. 
Boiler Plates . . 

• • 

. . 

J oist.a • • • • 

Hoe. vy Rails . . 
Fish-plates 
Channels 

. . 
• • 

Hard Billets . . 
Soft Billets • • 

~.w. CoAsT-

13ARnow-
Heavy Rails .. 

• • 

. . 

. . 

. . 

.. 

Home. 
£ s. d. £ 9 . d. 

• • 

• • 

9 5 0 .. 
9 0 0 

. . 13 0 0 
• • 0 5 0 . . 

9 10 0 .. 
. . 13 0 0 .. 
. . 10 5 

9 10 
• • 8 10 

0 .. 
0 
0 . . 

9 o ot .. 

• • 

• • 

. . 

. . 

. . 

Export. 
£ 8. d . 

£9 to £9 5 

Light .. • • 

Billet.a .. 
. . 
. . 

9 5 0 to 9 10 0 
8 o o to 11 o ot 

1\!ANOB ESTEB­

Be.rs (Round) 
. . 

0 0 
15 0 .. (others) 

H oops (Best) 
.. (SoH Steel) 

Plates . . . . 

9 15 0 to 10 
9 10 0 Lo 9 

0 .. 
0 .. 

. . 

9 15 0 

15 5 
.. 13 15 

9 10 
13 0 .. (Lanes. Doiler) . . 

0 to 
0 

SSEFFIELD-

Siemons Acid Billets 
Bessemer Billets • • 

Hard Basic •• . . 
Intermediate Be.sic 9 0 

8 0 

11 10 0 .. 
. . 13 0 0 .. 

9 10 0 .. 
0 . . 

. . 

. . 
• • 

Soft Basic . . . . 
Hoops . . . . 
Soft Wire Rods 

MlDLAN D8-

Small Rolled Bars 

. . 
• • 

Billets and Sheet-bars .. 
Sheets (20 W.O.) . . . . 
Galv. Sheets, f.o.b. L 'pool 
Anglos . . . . . . . . 
J oists . . . . . . . . 
Tees . . . . . . 
Bridge and T ank Plates 
Boiler Plates . . . . . . 

8 5 0 
. . 

0 to 
12 0 0 . . 
11 0 0 to 11 10 0 

9 0 0 to 9 15 0 
7 0 0 to 7 10 0 

11 10 0 to 12 0 0 
17 0 0 to 17 5 0 

9 5 0 . . . . 
9 5 0 .. 

10 5 0 .. 
9 15 0 .. 

13 10 0 . . . . 

NON-FERROUS METALS. 
SWANSEA-

15 0 0 
13 10 0 

- · 

-
-

• 

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

., (throo months) 
Copper (cash ) . . . . 

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

.. (three mot;lths) 

. . 

. . 

. . 

• • 

•• . . 
• • 

. . 

.. 

. . 

23 /- to 23 /6 
262 i 6 
265 5 0 

65 0 0 
65 17 6 
3S 1 3 
36 15 0 

Spelter (cash) • . • . 
,. (three months) • • 

1\IANCB ESTEB-

Coppor, Best Selected Ingots 
.. Electrolytic . . . . 
., Strong Shoots . . 
.. Tubes (Basis Price) 

Bre.as T ubes (Basis price) 
, , Condenser 

Load, English 
.. F oreign .. 

. . 
• • 

. . 

. . 
• • 

. . . . 
. . 

0 • • • 

. . 

• • 0 0 

. . . . 
.. 

• • 0 • 

• • 0 • 

FERRO ALI.OYS. 
(AU pricu now nominal. ) 

. . 

. . 

. . 
• 

Tungsten Metal P owdor . . . . . . 1/81 per lb. 
Ferro Tungsten . . . . . . . . 1/4l per lb. 

37 1 •• 

:!6 6 3 

70 0 0 
71 10 0 
96 0 0 

0 1 16 
0 1 0! 
0 1 21 

40 10 0 
39 0 0 

Ferro Chrome, 4 p .c. to 6 p.c. carbon 
Por Ton . Per Unit.. 

., 6 p.c. t.o 8 p .o. .. 

.. 8 p.o. to 10 p.c. .. 
, , Speoially Refined .. 
.. Ma:.~: . 2 p.o. carbon . . . . 
... , lp.o. ,, ... . 
., .. 0 . 76 p.c. oarbon . . 
.. ,. carbon free 

1\tetallio Chromium . . . . . . . . 
Ferro Manganese (per ton) . . 

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

£24 0 0 8/-
£23 10 0 7/9 
£23 0 0 7/6 

£42 0 0 
l 52 0 0 
£.) 0 0 

115 per lb. 
4 /- per lb. 

£15 for homo, 

16 /-
17 /6 
20 /-

£15 for exporL 
£12 0 Oscale 5 /- por 

uni t .. .. 76 JI.C. . . • • • • . . £19 10 0 scale 6/- por 
unit 

.. Vanadium.. . . . . 
, , Molybdenum . . . . • • 

.. Titanium (carbon freo) .. 
Nickel (por ton) . . . . • • 
Cobalt . . . . . . . . . . . . 
Aluminium (per ton) .. . . 

. . 
. . 

17/- per lb 
7, 3 per lb. 
1/- per lb. 

£175 
10/6 per lb. 
£130 

FUELS. 
SCOTLAND. 

L AN AllKSBtnE-

(f.o.b. Glasgow)-Steam •• .. 
• • 
., 
.. .. 

AYRSlHRE-

•• .. 
.. .. .. 

Ell .. . . 
Splint 
Trebles .. 
Doubles 
Singles 

. . 

. . 

. . 
. . 
• • 
• • 0 • 

• • 

Export. 
16/9 

18/6 
22/6 
1716 

16/6 
14/3 

(f.o.b. Ports)-Steam . . • • • 0 0 • • 1fl /9 
19 /-
17/6 

.. .. Splints . . • • • • • • 0 • 

•• .. Trebles 
FtFESHlRE-

(f.o.b. Methil or Burnt· 
island)-Steam .. 

Screonod ~avigation .. 
Trebltls . . . · 
Doubles 
Singles . . . . . . . . . . 

L OTBIA.Ns-

(f.o.b. Leith)-Best Steam . . 
Secondary Steam 
Trebles . . . . . . 
Doubles .. 
Singles . . 

. . . . 

. . . . . . 

. . 
• • 0 • • 0 

0 0 • • 

. . . . 

. . . . . . 

. . 
• • • • 0 • 

14/9 to 17/-
23/6 
1613 
15/9 
1413 

16/6 
15/6 
15/9 
14/9 
13/8 

ENGLA ND. 
(8) N.W . COAST­

S teams . . 
Household 
Coke . . 

N ORTUUMBERLANU-­

Best Steams .. 
Second Steams 
Steam Smalls .. 
Unscroonod 
Household . . 

DtTRII.ut­

Best Gas 
Second 
Household 
Foundry Coke 

SBEF.FIELO-

. . 

. . 

. . 

. . 

• • 

• • 

• • 

. . 

. . 

. . . . 
. . 

. . 

. . • • 

. . 

• • . . 

• • 

Best H and-picked Branch .. 
Barnsloy Bes t Silkst.one 
Derbysh ire Bost Brights .. ,, H ouse • • .. .. Largo Nuts .. .. Small . . 
Yorkshire .Hards .. • • 

Derbyshire ., . . 
Rough Slacks . . . . 
Nutty .. . . · · 
Smalls . . . . . . . . . . 
Blnst-furnaco Coke (Inlam1)• 

.. .. (Export ) 

. . 28/8 

• • 

45 •- to 58/t 

30/-

. . . . 
18/6 
11{6 
10/11 

• • • • 1516 to 15/6 
23/6 to !!5t-

. . 

.. . . 

• • 

. . 
• • 

21/-
17/9 10 18/-
23/6 to 25/-
23 / - to2318 

Inland. 
30 /- to 33 ,­

.. 26/- to 28/-
26/- to 31 /­

. . 24 /- to 26/-
22/6 to 25/­

.. 14/- to 16 /-
19 /6 to 23 /­

. . 19/6 to 22/­

. . 10 - to 12/0 
9 /- to 10/6 
-l /- to 6/6 . . 

. . 

-· 

-

-
• • f.o.b. 20 9 10 21/9 

CAttDl!'F­

Steam Coals : 
(9) SOUTH WALES. 

Boat Smokeless Large . . 
Second ., .. . . . . 
Best Dry Lorge . . . . 
Ordinary Dry Lorge .. . . . . 
Best Black Vein Largo . . 
\Vostern Valley .. • • . . 
Best Easter n Valley Lar~'l . . 
Ordinary ., .. 
Best. Steam Smalls .. 
Ordinary 
Washed Nuts 

.. 
. . 

Xo. 3 Rhondda Largo 

. . 

. . 
0 0 • 0 

• • 

. . 

. . 

. . 
• • 

. . 

• • .. Smalls • • 0 • • 0 

No. 2 .. .. .. Largo .. 
Through 
Smalls 

• • 0 • • • .. .. 
Foundry Coke (export) . . 
Furnace Coke (export) .. 
Patent F uel . . . . 
Pitwood (ex ship) .. 

SWANSEA-

Anthracite Coals • 
Best Big Vein Largo 
Seconds • . . . . . 

• • 

.. 

• • . . 
. . 

. . 
. . 

• • 

. . 
Hod Vein .. • • • • 0 • 

Machine-made Cobbll's 
Nuts .. 
&ana 

•• 

. . 
P eas . . 

•• 

Breaker Duff .. 
Rubbly Culm 

Stoam Coals : 
Large . . . . 
Seconds . . . . 
Smalls . . . . 
Cargo Through 

• • 

• • 

• • 

• • 

. . 
• • 

• • 

. . 
. . 

• • . . 
• • 0 • • • . . 

• 

• 0 • • • • 

. . . . 

. . . . . . 

• • • • 0 • 

.. 

. . 

. . 

• • 

• • 

• • 
. . 
. . 
. . 

. . 

. . 
• • 

•• 

. . 

.. 

• • 

. . 

26 3 to 211 
25/- to 26-
25/6 to 26/-
24./- to 24 /o 

24/- to 2-l 6 
23/- to 24 • 
23/- to 24/-
22 /6 to 23/-
16/- to 16/6 
13/- to 16/-
22 /- LO 28/-
27 f-to27JG 
1 i 1- to 18/-
2:! / - to 23-
18/- to 20 ,_ 
11 /- to 13-
4.0 1- to 4716 

25 1- to 30/ -
24l- to 26/6 
23 /6 to ~4-

4:116 to t 5/6 
32 /6 to 35 -
301- to 32/6 

. . 4 )/. to 60 I-
50!- to 52/6 
44/-lO 45/-
20/- to 23/6 

. . 
• • 

. . 
• • 

. . 

. . 

. . 
• • 

9/- lO 0•6 
9{6 to 10/3 

22 /- to 24 -
21/- to 22/-
10 /- to 13/-
16/- to 19/-

( t) Doliverea. (2) Net Mak ers' worka. (8) f.o.t. Makers' works, e.ppro%imate. 
(4) Delivered Sheffield. (5) Ole.sgow, Lanarkshire, and Ayrshire. 

(8) H ome ·Prices--All delivered Glasgow Station. Boiler Plates 10 /- &Xtra delivered England. (7) Export Pricea-r.o.b. Glasgow. (8 ) Exoeptwhere otherwiso indicatod, 

coals are per ton at pit for inland and f.o.b. for expor t , and coke is per ton on rail at ovens and f.o.b. for expor t. (9) P er ton f.o.b. • For blast.furnacos only. 16/9, wi th 6uotuotioo• 

accordina to analysis ; open market, 18/- to 19/- at. oven.. t La teet quotation. available a ) Delivered Sheffield or Ola8gow. (b) Delivered Birmingham. 

• 
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French E ngineering Not es. 
-

(From our Oorruporuknt in Pam.) 

Iron and Steel Combines. 

TaE efforts of iron and steel produrer$ to combine 
for the maintenance of prices and tho distribution of homo 
and foreign orrlers have so far .given little tangible result. 
T here a re always some firms whiCh fear that such a distribu· 
lion would imply the handing over of some of their busines<~ 
to o~h?rs. Th~ ono su:ce.ssful effort bas been the fixing 
of nurumum pnres for ptg tron, as well as for some descrip· 
tions of rolled iron, but the sole result has been to keep off 
buyers who are merely satisfyin g their pressing needs, 
until such time as the situation hecomes clearer. Mean. 
while, there ran be no question of a permanent. minimum, 
for coal pl'ires are rising, and it i.'l fairly certain tltat col<e 
ft·om tho Ruht· will advance, while there are so many othe.t· 
factors, such a~ wages and highet· t •·ansport charges, that 
it is quite impossible to give any indicat.ion of the future. 
Under present circumstnnceR, any attempt at c·ombining 
to regulate p t·ices has little chanr<> of stimulating husiness. 

Capital and Trarle. 

I ndustrial a ctivity is beginning to decline ft·om 
a val'iety of causes, and more especially from the reluct. 
ance of capitnl to engage in iodustria l undertnl<ings. W'hile 
so mueh money has gone to the tate in the form of loans, 
and so much is repor ted to have be<:n invested abroad, 
there is practically nothing available for induRtry, and t hf' 
lack of discount facilities hns made the position of manu­
facturers a very difficul t one. A crisis can only be averted 
by reviving confidence in indust.r ial investments. This 
the Gover nment proposes to do by a variety of expedients, 
su ch as the redeeming of war bonds at their faco value 
without interest, which m eans that. the bonds will rank a-s 
banknotes. H olders of bonds will ther efore have no in­
ducement to keep them ttnproductive, and will be en· 
couraged to invest them in industrial and other under­
takings. B y releasing this e normous eapital, it is hoped 
that a very l1~1·ge proportion of the money will help to 
bring abou t an industrial revival. 

Decorative Arts. 
The buildings being constructed fo1· the lnter· 

national Exhibition of Decorative Arts are of less engineer­
ing interest than exhibition buildings generally are, for the 
reason that there a re no big constru ctions necessitating 
the intervention of the engineer . Each country has a 
pavilion of its own, which will offer an r.xtraordinary 
vn.riety in arrhitectural effect, and the Exhibition will 
probably be, in a general way, the most artistic yet held. 
I nterest in building construction lies in the absence of t.h e 
usual plaster n.nd fibrous material, and in th e employment 
of methods now being so largely used for the erection of 
cheap buildings. Som e are built with hollow bricks, faced 
with cement, and the fine Italian pavilion is a particularly 
solid edifice, as exhibition buildings go. I n some cases 
the m aterial used consists of huge conglom erate blocks, 
obviously made of clinkers and rubbish, a n d elsewhere 
conglomerate bricks are employed for walls and concrete 
for arches, balustrades and steps. Several pavilions are 
built entire ly of wood. There is very little metallic con · 
s truction, and not much more concr ete, except for pillars, 
and at the Place de la Concorde ent.ranee there a re eight 
huge square concrete towers arranged in a circle appa­
rently to support a dome. The general effect of the 
Exhibition promises to be exceptionally good . 

Paris Water Supply. 

The proposal t.o draw a practically unlimited 
s upply of water for P a ris from the vast reRervoirs which t h e 
Municipal Council is in favour of constructing in the upper 
valley of the Seine, with a view principally of regulating 
the river level and preventing periodical floods, does not. 
meet with _the approval of the Scientific Commission for the 
Control of vVater in P a ris. That body has declared against 
t he water being brought to P aris, and recommends the 
carrying out. of the scheme for tapping the subterranean 
water in the Vals de Loire, while it states that. the under· 
gr ound water resources in the upper valley of the Seine 
may be worth investigation. The construction of barrages 
for flood reservoirs would entail a huge expense, which 
som e experts declare might be avoided by a systematir 
programme of aflorestation. I t is regarded as fairly 
certain that the destruction of wood.c; a n d forests is partly 
responsible for t he more frequent flooding of the Seine, 
and, a-s a tempora ry expedient, subsidies are being granted 
t.o communes which undertake to p lant trees in the Seine 
Va lley. 

Seamen's Hours. 

Notwithstanding the obvious difficulty of im· 
posing an eight hours' working day in the merrhant ma1·ine, 
the presen t Socialist OovernmenL has made up its mind to 
apply the law in its entirety. So far, the law has rE\mained 
in abeyance in the hope that other count.ries would be 
induced to adopt a simtlar measure, for it was evident that 
if the law were only npplied here it would place French 
shipowners in a much more serious position. . hipowners 
ar e a lrea d y burd ened with restrictions thA-t do not E'Xist 
e lsewher e, and an oight hours' wotking day would impose 
such heavy additional charges upon them that competition 
for frEiights would become impossible. The Government 
offors to meet Lhe difficulty by paying subsidies to cover 
the extra charges following upon the application of the 
e ight hours' working clay, but the Societe d es Armateur::~ 
de France has informed thl' Prime l\linister that it has no 
faith in the ability of the Government to pay subsidie~ . 
and that even though the losses were covered, the eight 
hours' working day would be quite impracticable on board 
ship, and that, in effect, they will have nothing to do with 
it under any circumstances whatever. It insists upon the 
present Government maintaining the arrangement e ntered 
into wi1 h its predecessor . The opposition of the ship· 
owners to these Socialist reforms promises to be as un · 
c·ompromiging as that o f the railway companies. 

-

THE ENG I NEER 

Brit ish Pat ent Specifications. 

When un invention id communicated jrvm abroad the name and 
addrus of the communicator are Frinttd in italiC8. 

When an abridgment is not illustrated the Specijicotion id 
without drawings. 

Copies CJj Specijication8 may be obtained at the l 'atent OJ!tce 
Sale Branch, 25, Southampton-building8, Chancery-lane, W.C' .. 
at l s. each. 

The date first given is the dote of appti~Uon ; the second date, 
at the end of the abridgment, is the dote of the acceptanu of the 
co tn1Jlete Speci ji cation. 

BA'I'IFRIES A ND ACCU M U LAT ORS . 

:a l9,924 .. January 21l:lt, Ill:ll.-l:uPRO'-.t::~II!:NTS t :s< .\...~D JU:LATIM• 
TO DRY C:l-:J.t.S, The M a11/wttau Jo:lcc·trical , upply Compauy. 
btr.., r1f 11, fJark PalarP, New York City, U.S.A. 

,\ dry cell constructed in accordo.ncc with this invention C'On· 
>~i"t" of tohlPts .\ c·omposocl or a cl<'polariRing mixturo nn<J R<'lpn. 

E 

• 

F 

r,ltAd by thin layers of gro.phite B. The carbon rod C i:~ sur­
rounded by a cylindricol layer of graphite D. The tablets are 
l'to.kcd one on top of the other and are surrounded with a cellu­
lose container F.. Tho space F between tho container E and t.ho 
zinc iR filled with flour paste.-January 15th, 1925. 

TELEGRAPHS AND TELEPHONES. 

201,:115. ~eptcmbet• :J1·d. 1923.- RADIO .R.ECrrtVl:oi'C MPAP.AT\18, 
J olm801t· lV ilHomson J,o/Jorai/Jries, of 609, 11' 1'8t Lakc-8trcet, 
Chi ClUJ(). 

Thjl! specification d<:'seribos a scheme for elimina: ing the 
effectR of xtatic ancl ot loor di!lturbanc·cR in telephone re· 
cl'ivers. i\ grt"at portion of the Rpe<'ifico.tion i1:1 devoted to 
tho general d<.'scription of the receiver, whiC'h is pretty 
obvious fmm tho diogr~tm. One of the special features, how. 
over, is the pro,·if'ion of a condenser A anrl high resistance B 
connected a~'ross tho secondaries of tho transformers as 
shown. Tho c·ondensers C and resistances D in each of the 
intermediate circuits affords a path of low resisto.nco for static 
and othor waves of high frequency. Th<' action of the con· 
rl"nP(Ir« .\ is to dC'mngnE~tilio tho corC' flf t·h<' transformN' moro 
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rapidly, therobr making it susceptible to rapid alternating 
currontK. This 1mproves the tranRmission of the audible or ,·oice 
frequencies. It niso tonds to keep clear or fully disnhorge tho 
grid at the point of neutrality or the zero value of the E .M.F. 
and current. Moreover, high frequencie!!, such as internal tube 
oscillations, static and othrr foretgn disturbing C'urrents, find o. 
path of small resistance through the condenser A and currents 
of high voltages with high audible frequencies of about 15,000 
cycles, sucl.l as will produce a shrill note, find a route of small 
resistan<'O through the high rcsis~anco B. High frequencies 
caused by oscillating valves are oompleU>Iy shunted out of the 
Krid by this shunt, thus mo.king it possible to employ a muC'11 
higher ratio of t ransformo.tion than has hitherto been uacd.-­
Januar.v 5th, 1925. 

222,4 36. .'eptomhcr 26th. 192:J.- A METllOO OF REO\JCINO 
Cnoss TALKJNO I N 1ELEPJIO~E CADJ,J,;S, Felten o.nd Cui l· 
leaume Cnrlswerke Aet ien-GesellsC'ho ft, of Ko!n-M i.i lheirn, 
Germany. 

This invention relaten to o. mel hod ot reducing trous talking 
in lelephone eo.Lles and 111ore particularly in double w lophone 
drf'uits or phantoms. The inequalities of tho effectiv<' part. 
f'O.pacitics ol the conductore having an influ~nce upon ono another 
ore compensated by correspondingly balancing tho part capo.· 
dt.ies in a short p ortion of the length by al tering the dielcct.ric· 
conditions between the conduc·tors. Let it be assumed that th<' 
plto.ntom illustrated is to be balanced. Measuretnents hav<' 
shown that the effeC'tive part capa<'ities A, C, and D have to be 
increased by 120 em., 80 em., and 150 em. respectively in order to 
make them equal to tho po.rt capacity B. The conductors l nnd :l 
corresponding to the capacity A, 1 and 4 rorresponding to t.ho 
capiY'tty C, and 2 and 4 (capacit~· D) a.re firm ly pressed togethet 
respeetively by bindin~s until measurement of the whole phantom I 
gives A = B - C - D. In ord<1r to roduro tho length ov<>r 

• 

255 

which the binding is applied, tho fol1owi1og method mn.v be 
adopted. The largest capacity part B is firet. nf all reduced by 
forC'inJ:( I he conduC'tora 2 and 3 away from one o.nothor by means. 

N '? 222,4 36 I 
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or u. suitablei llt!Ortion, until B -- C. and tboreupou A nml l) orl' 
increMed until th~>y a1·e all'lo l'qual to (', thf' incroo:<f'R then amount . 
inp: on I~· to 40 C'm. and 70 <'Ill. r<'!<f!N·t i,·C' ly.- ./on!lnr!l '12nd . 1 !l~!i. 

TRANSMISSION OF POWER. 

2:n, l 98. October 11 th, 1923.-CtUNOINO GN,~olt \\'u.~<:Er.s, 
The H on. Sir C. A. P arsons, S. 8. Cook and .J. Ford. Hen tou 
Work!!, Newcastle-on-Tyno. 

'I'his invention might be described a,.. o lapping pPc>coss Cor 
producing toothed ~cars with a hinh degree of accurac·y. The 
genr A to be lapped tR snrrounded by o. qimiltu intl'rnal!y toothed 

N9 2 2 7,19 8 

• I 
wheel B and tho two n.rc mounted in a machine for giving them 
a relntivo reciprocating motion. The teeth are kopt in contact 
with ono another by means of o spring device C and the wheel il! 
movod around in relation to tho lap, occo.sionnlly. so as lo mini· 
mlse inequalities. An abrasive is, of course, used to provide 
a C'utting eiT<'ct .-JamuanJ l 2/h, 1921;. 

CRANES AND CONVEYORS . 

227,349. May 27th, 1924·.-l!:I\IEROENOY Bnatms Fon Wn:mso 
ENOI:o."£s, W. T . B ell and F. B. P erry, Robey and Co .. 
Limited, Lincoln. 

'I hia gear is intended to check excessive speed in winding. 
gradually during the general period of the wind. and a lso to 
C'heck it quickly, if tho speed should bo abnormt\1 towo.rd1:1 tho 
ond of the wind, in order to prevent overwinding. The lJ)CCh· 
u.nism is ruoro or less normal in tbo.t tho braking engine is sot in 
~tetion when a weigl• t A is released by n. trip ~tear coni roll<'d hy 

• 
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a gover nor. The speed at which tho weight Jalh1, and conae· 
quently the abruptness or the braking al'lion, is det<>rminrd by 
the oil dashpot B. There are two oil pas~<age~ for thi~< dashpot, 
whioh are controlled by co<'ks C and U. One toC'k is adjusted t o 
give a normal braking effect when tho other eoC'k is cloRed. Th(l 
soeood cock is connected with a cam J!i worked by t.he depth 
indicator nnd is opl'lned towards tho end of the wind, ,:;o that, in 
tho ev0nt of tho trip gear acting, th0 do~<llpot will have o free 
pa!IStl~e for the oil and the br11.l<o will he applied rnpidly.-­
./ rtmtnry 15th, 1925. 

TRAMWAYS AND RAILWAYS. 

l!:!Z,098. A\l~UI!t 27th, 1924.- bJPRO\'EMENTS J\J::L.\Tl~O TO 
i'oloTon. Svgp~;. sxoN SvsTeMs Fon Br..EOTRIO Loco'IIOTJ\11''~ 
A~n OTHER Er..EC'TRIC u.~:.Y Pnot>Er.u:n V "rnCJ,ER, JoJ rtro· 
pol1'tan· T'ickcrR Elutricn1 C'ompan!'· 4, r'mtral Rui'din!tK, 
W ru1tmi1Htcr. 

Tho truC'k fram(" iR mOIIIIIC'd on Apriny~ \ . \ pnir or lolOlor-. 
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B ond U ho.vo ocdnmlinl( nr11111 D nncl nro mountod on 11prin~t1 R 
l·!•wh nrm portion 1r-t RN' IIrf'cl to tho f'l)rrollpondinp: timhnr rrnm,.. 
I•' l>y ·1 ~f'row n•· hnlt. T h11 IIIOtorll drivo tho oxlrR by pinion nnd 
jll"llr \1 hl"l\ll (l '( 1Cllto•l' ll , 'l' hl" $!"01' 11111•1'1" 1\1'1' or !<pirnl l'flll · 

N '?2 22,098 

I -- I. -,---Jv - " ~-...... 

r-==' . l l 

u ~i 
D· 

-
• 

• 

c D D B 

T 

~olruclitJII lind f111'11 ' tilt• ~lll)ljOc l of II prt•\ii)Ull poUlul . 'J' I11 • 
lloxiblo cons t.rur· t inn or thn ~onr "hrt•l ~ pMIIlit q o£ t·olnt ivn rnnvc 
ll)l"nt o( tho llllltnr nxll" nne! t rur·lc rrn rno tnomborll wi tliQut 
'1 frl"l'ti ng t hn A"M t ooth ongngf'mt'l\t hr t 11 f'f'll tl1<1 whN•lll n nd 
pinionA. - ./rmtWf11 lfilh, 102!$. 

' 
MISCBLLANBOUS. 

220,i :n . . Juno tmh, 1021.-<.:m"'''M' Hor.r.s ¥OJ~ C'~. •n:.\1 '1, 
L . Hchmidl, 1222, Houth l~ i.cthth ·llt.rrot , Ht. LouiH, MiHiOur• . 

'f'hiK invention nim11 ot improving thl) cflic·ioncy o£ hrr nl< roll ~ 
"' thl} roduc t ion of roroniR, Auch nK t ho grinding of 11hMt to 
prorluCO Oour. 1' ho inventor C01l'lll1111ltll on tho diKOdVOiltllj(llll nf 
t hf' II MII I\1 mot hl)d l! or inrronfl ing tho prip of thl" ro llA on t h i' vrn in , 

N9 226, 7 37 

n.nd JlltlH forwMd •~ pwc·r ·~,. of s;crin<.ling thrit• Hud•wo 110 thot. tlir• 
l<l'rl\tf'h mnrlcR proclurod in grindi ng oro moro or loi!H pnrnllr ' 
wi th t.hoir nocia , int~tcnd of h11ing rirc·umrrr~>nt.inl nA horo tofor11. 
Tho illulltrntion llhOWII tho f((\llflrfll ltrr lllll(l' lllOill o r 1\ llllll'hinn 
for ~rindin~ tho ro lll1 nN•ording to thr inventor'" irll\011, 
,lf,uary , ,.,, 1026. 

:! l ri ,7 1JJ .. Jnnuflr) lOth, 10211.-,\~ l \JI'Ilt)VJ~O Rtn\ltY Eu:r ­
'rl\10 Co:o;1'AM' DI·:VIOF:, c. f.Or(\111. Alt ti('ngf'il(lllt<l'hoft . o r 
l.r.r(ln2wiK, AMlin. T ompolhllf. C:ortnn ny. 

' I hill HJlOI"iflroLion dol!rril>oe n. rontnc·L d o vico whif·h i11 NJII · 

tu•r•t('d too llt>urc·l) 11£ rontinuouR rur•·nnt. t>nd in whi c· h lhll r on· 
t IIHifiiiH f'urron t. loti to thr rotntinj:( l'flntrii'I H iR f'Onvortl'rl into 
rdtMIIn.ting r urron t t h•·ougl• tho intl'rmodio•·v or n rommutl\lor 
l' t>fll ting to~(ltlHir \\tth t ho I"Ontnr t ll. fn tho ;,ppl'r clingrnm 1\ iH 
11 r•ontort rlndl"n tllo untf'cl on n t•otnting rlit<O B. In o rdo•r to 
l'ri'H111l I h i\ r urrr11t upplil"'l h~ t111• r·nnt in1101111 r urrr•nt IIHt,.hinr 

NY:.! 15,7 15 
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(' tlti'OIII(h Utrl lll'lol D tlt-.tru.vi ng tl111 r·o ml .wt <, lhn c· urr•lltl ' " leoti 
••vr•r tho br\l l hl'll I•! ont l I•' to t hc1 Mll ni .c·irc·u ln r H~"gmont11 c: II 
'dtic•h nro immlnlrtl fro m 0110 nn(Jth" r. 'J'hn ron t nr l p o inl 11 nt \ 
urc> ronnr~'INI to thr• I) ,. ,..~nf'nt<~. \\' hihot tho diAl' i11 ro tnting tlu 
rlm•r·t Ifill of tho nrrow I ho hmAh F. pn•-.<>~ ovrr tho in11ulatio n 1, 
"uri tho bn111h F O\ M t hn i n 11u lntio n h n nd t ho ll<'f(tTll'n l8 Onnd I I , 
11nrl tho t"'o contnrt point • A arc c hnrgNI in oppo11i to d iroction . 
' I ltll lower ilhtlltrl\lion 11how11 tho Anmo JnllC'hino, but tho 111•1( 
lltl'nttll in I hill 1'1\ NI\ nrn eopnrntcd by AOV<Ifl\l pioc011 or in1m ln.tio n , 
nnd ''~ 11-. ing IJI'idgi11g r11Mi11 tonrw 1 B It, iH JlOAHil>lo grndunl ly 
to lt·dnm·l" th l" voltll!l~'~" hlltn r ro th" mnin pc•~n(ln(q nnd thrrr l,y 

'I' Jl E E ~ U l N E ~ l t 

to provont tho rorrnntion or sporkR when tho bru&hi\H PI.LAII frorn 
ono main AC\f(ml"nt to tho othor. Tho Rchomo i11 nppor(lntly 
iutondod for IHIO in connection with rogulnting mndtincoa with 
rotn.ting con tnctA, which, w hon oporat.cd , 11ay, l>y rontri fn gol 
forr·o, o.rt upon 1\ r('gJJ lntin~t llll"llihl"r o r tho driving ml){'hino. 
'Tho C'Ont inuoull rurront t o h 11 rmppli rcl to tho rotatin~t rontoC' t 'l 
i"' convl'rtl'd into nltl'rnnting l" urr••nt in nrtll'r to Jlfl'\l"llt W('!ll' 

o n tltl\ Nmtn•·t •. ./wfltrtry llltlt, I 0211. 

Forthcoming Engagements. 

Surdoriu of I M tilution1, Societie1, cl:c. , duirou1 of liaving 
noticu of meetings in1erted in thil culumn, art requuted tQ Mit 
that, in order tQ make 6'Ure of it" in1ertion, the nuu1ary injorrM.ticn 
111lould reach ihi1 ollt.ee on, or before, the morning of the Wednuday 
of til t week prueili.ng the m eeti.ng1. In all WIU the Tntlll and 
Pr.AOR at wlltch the me~ng i1 w be htld 1hould be cltarZ, 1tated. 

TO -DAY. 

I .N'I'r tTU'MO'I 011 .\uToa~oou.r~ J~sotNeJW'I.-'Wator~ot~ H oul'o, 
\delphi, London, W.C. 2. C:rl\rlunt.ce ' mooting . PBpor, " Why 
P noumn.tio Ti rO'! Y " by ~l r. It, MBrkR. 7.30 p.m. 

. JUNton fN'ITI1'11TION o•~ I•~ NO JNJ{enK.-39, Vic torin·Htroot, 
London. A.W. I. J.orturotto, " A Troi\Lise on Modern Lighting 
P roctice," by Mr. J·:. Stroud . 7. 30 p.m. 

rORTH·EA T COAST lNSTITUTIO' Oll I~NO I !>IEIW'i A'-'0 HIIIP · 
llUJLOr~ns.-J.•tornry und l'h iloHophicol Society , N ow<·MllO· 
upon-Tyno. l'opo r , "Uhimato P o11sibihtics o f Steam J>lont," 
by Profc86or A. L. Mollonby nnd Dr. W. J<orr. 7.30 p .m. 

NORTU·BAST ('OAST I NSTIT'UTl ON ov ENOTJ'IJ!:Eil'l A~O ~HI P· 
uu rr.or.nil: Mwotesonooo u B•uNou.- <.l ro.duoto Soc tion 'e visit 
lo t.ho worl<ll of Do lclcow, VaughBn ond Co., South Jlrlnlc. 

PH VHH.'AL l:loo mTY or LO:>OON. I tnporiol Uollogo or HC'iOHCO, 
ioio u th K o nHi ngton, London, H." '· 7. P opcr!i, " N ot('ll 'oncorn. 
i~lK th r Rpron~ol Pump," by Mr • • 1. ,J. ) lunloy; " Tho Thomson 
btlcct 1n Coppflr. Jro n nnd Cnrbon l:itcclt~," by )fr. J. \'o unJ.t ; 
",\ n l mprovt·d Co.thod!' -rny ".l'ubo l\lothod for tho ll orlllonic 
( 'otnpurii!OII llf Frf\quonc if\11 untl for tho D olinootio n o r the ir 
\\'11\'0 Form ,'' hy Mr. D. \V. Dye. ~p.m. 

ROYAL I .NATITUTJON o:rr () HI~AT BniTAIN.-2 1, Albomnrlo­
KLroot, Picrndi lly, London, W. 1. Pisoourso, " Sugars from tho 
SLI\ndpo int. of t l•o Orgnnio Cho mi11t," by Sir Jn111011 Irvine . 
0 p .m. 

SA'J' HD.\Y, FJWH.Ui\HY :.!STu. 

Nowru · K\HT CoAST 1 NIITITUTIO'I OF £,orN~! I!fiS A'o ~II IP · 
u~ rr.O'EHtc. - Urodunto • 'cclion'ri 'iKit t o tho worlcs or tho Thnrs is 
Sulphur und ('oppor Co 111pany , Li111itod, llobburn . 2.30 p.111. 

Ho Y\1. ] '11'11'1'r uTroN Oll' (:"'~ '' ' ' UJtrTA IN.- 2 1, Albo mt\I'IO· 
HI t'l·ot, PiN:nrti lly, l.ondo n , W. I. l .oc·t uro, " Tho Count i "~ o f lho 
,\t o rn 'i, 1. ," hy Hir l·: rnc'lt Hut hrwlo nl. ;} p . m . 

• \f ONDA\', ~I \HU ll 2~11 . 

Bt• \ UI '< IIt l) 1•:""' t.J ur...u l'i (WII 1''. . 'l'rdwicnl Cull t•l(t•, Jkud . 
ford . Lt·rtun•, " i\ lod 11rn Dcvt•lopnu• ~tt>< in P0\1 or O Nwrn t i()n " 
t.y Mr . . J. TO\IIllfl~ . 7. 30 p .lll, ' 

I I!Tt'ru·r~: Olt •ru \ Hl•Oil'l'. lnwtitulion of l•: ltrc•tr·icnl t•: n l(i · 
llf'orM, Stwoy-pluNI, Vic torir· l•!mhn.III<IIIOIIt, l.cmclon, w.c·. ~ . 
l'npor , " Tlth l\1'o.nipulutio n o f l•! ,c·optio nnl Pn~>~lllli(Or 'l't •tdYi c•~t," 
'•.V lllr. 1~. U. ('u,, 5.30 p.nl. 

f'!ITITUTI()'I ov C'IVII. t•: ... (HI\ I! t.IIH : N~\\ ( ' \'STL~·VI'O ... . 
:'.' ' ."e t\s !lo(:IA 1'10'. N l' \ ill r 1 I till , N1" 11 <' II 'Ill<' -upo n . T y 111•. Po per. 

{;oMlruc t to n o f Lho 1:3unllHJpo l ntuko und Ptpo L ino nnrl ul11o 
lito Htanho po 'J lll\ltf'l , fo r tho Durh0111 Uounty \\'nto; B oord " 
hy Mr. H . ltobiiiHOII . 7.30 p.m. . ' 

J NH'I'ITUT I()t. ()I? lo:t, J;(."1'RIG'AJ, )•! N tliNI'!I~ IIH: \V~STNIIN 'I~N'rll~ . 
- South Wrdl\14 .' IH!titulo or l•! nuin0(\1'14, P arlc -p lMo, Uardiff. 
Popor, " Tlw .l)t•tvo o f P ower Slot io n AuxiliurioH" t.y MORHrR 
L. Brooch tutd H . l\tidl(loy . 6 p.m. ' · 

. J U'-' ron I NHTITl'Tro~ OF E~S"O I "~t.n'l : N onTu . \\' e11-r,t nN , ' £ 0· 
TIO'I.-C:col(rnphil'o l liocio ty'll R oom -., I 6, SL. lllnry '" PorMonns;c<' , 
;\ I nnchc~tM. • PO\H•r f.'t\rlo r 1Jr1provomont," hy l\1 r. (l . H . 
A y rCA. 7. 16p.m . 

TN81'1T1JTIOI'l 0 1? l\lf:('JI ;\NI OAT. F.NOINI;&OH : C:RMJ UATI'.II' Sf;Q. 
TIUN.-~~o•·ny,' H, On.to, Wt'RtminHtllr, L ondon, R.\V. 1. Annunl 
IN·tnro, ;\ VrMtt. LO AmoricB," hy Mr. W. H . Po.trholl . 7 p.m. 

HOYA~· I 'I~TJTUTION OJ' <:ntn T BnrT\IN.- 2 1, Alhomnrltt· 
Klrt'N , PtC'r lld!lly, Londo n , \V. I. C! ~> norn l mf'oting of 11w mhM ... 
li 1). 111. 

. Hof'n :T' ' 111 I·! 'UI'<I: J. Il 'l. (!o •olu.~eu· ul Hcw iCit.y'H HrHmt~. Bt11•. 

llltl(ton. H tll!"l'. l'• rr;~cldly, J.cmtl tHI , \V. 1. Pn.pt·r , " No toct o n 
Pt'II JIMIII J( 1\ r o nrlM. hy Mr. H. ·' . lll onoy. !i. 30 p.m. 

'I' I•!HDJ\Y, ~ 1 1\ IH' Il :lrtl>. 

I 'IHTITIITI'. t ll ~lAIII ' ' '- t•:wiiNI"I' HfC fl ~/88 ' 1' 11(1 ,\ l inCJrit~H, 
' I' (Jwrr H ilt, l.onrlon, t•:. f . l'niJh r·,· .. ·,,·1·cll I' ' • 
1•!. \\' . f.. Ntr·nl. 11.30 p.m. 

n • ·.ronntny,. hy .\t r. 

. ' ' HTI'rl TI •• C)~ \IKT \1. >! : Bllt\II"CIII\\1 I.Ot' \1, HJ,(' IH".­
( fllltnhrr or ( !JIIIIrlt\f('(l, Nl"\\ ·ktr1'11l , ll irlll illj(hnm , Pt~(l(l r .. Hlnp:R 
•
7
tnrl l~lu\1"1. ' l'hr1ir ( 'Ot•IPO~<ilion nnd Hr·~,'' by .\Jr. ,J. 11 . 'Hw•~oll . 

p.m. 

~SHT•;ru-rw .... 1111 I •:N<H'~ •~ ·~ •tH ANu H ttli• IJ H n.nrm>~ IN Hoo1•, ,,, . ,, 
• ;}1), l•. lt .. )ht\t:l<·l' ri\H('I111f . C:lni!gow. Pnpo r·, .. Rtortm P ip iiH ro ~ 

l•,xtrl\ Htl(h I rc•MHitro 1u1d T Cit11fHWnturo" by Mr 1 ;\ ,., ., 0 7 '\( 1 p • . • , , r I • ll , . . , . m. 

h H'I' I1' t i1'1'•N 1111 I•: J. J•:c"rHII' \1 1•!1\ t' INt ' l 1111 "-' t vo 1 \ '' 
• :\ • • # • .-·u y .. p I t('(\ I ('• 

!"r~u l•.mbn!!lcm r nt , J.()nrlo n , \V,( '. 2. \\' irolt•1111 li<'r t io n m r;t tin . 
< urront I rtlll t<fllrnwr ~l othoch1 or l'ro c1 1tr in"' ... ,11n tl t • t( 

\ 1 1 ( • • " '"' "'o" n CJ 11\f{('H 1\111 nrro i\I M IlL HndiO l~rH(fllll lll' ii"H rnr ( ' ohhrn t 
Purpo-~K," h .) :\1 r . ~). J>yl" ; nnd " 'l'ho Mr·o~urflmr> nt uf Froc,ur• ~ ;~~ 
llllcl Alltr<l Q11n11ttl11'~ 111 \\'trdt•H 1't•ll""r ttflhy" l)y t 111 t ( ' 1 ' 1 
I I' 1 • 1 1 ,.. • • • u . • o 0 11 (1 ' · '•· •,c 1(\\ 0 rt 'oncl L tout. 0 . \\'. N . <'ohhold . lj p.m. 
.. Tl\ll;tT~•-rroN , o ~· II GA1'ls-o A'ln VJ;NTII..ATINo t•:M 1,... 1,1,1111 
I ho l~ n~lll (IOI'H ( luh, ( 'OVCI II LI'Y·Ht t'IIHL Londo n W J I' . 
" \V t . H ft . . I • ' ' • • 11por·, nor • o Clnllll( Ill ro Olto n to ll nnti11~ t>nd J)u 11w~l i<• 11 t 
\\ u((lr Hupply,'' l,y i\lr. \\', fl . Lt1wi M. 7 p .m. 0 

XI ,\\C'!I\l L' S IH' J~. r\ . Princ•o 
11 trot •t . Lo ncl rm , 1•!,( ', 4. P l\po r , 
( . 1·:. (lrf'OOI"r. 11.:10 p.m . 

. !' ~• nry'K R oom , 17, l•'h •ot . 
<•ull H Bncllr·rnl t ," hy \1r. 

'l' lfli H,' DAV, MJ\ It UII 5Tu . 

l ~A'r!Tt!TlCI~ fil l t•: t •:c•TRH'A I I•:'IU I 'I I' I:Illl, Rnvn pltH•P, 
Io rin l• ... ~h~lllcmollt, l. ondo n , \\' ,0 , :.! . "'l' h 11 Pm.t Ofll t•fl 

uto mota(' rrii"JihOilf'H," by <:olo n(ll '1'. 1•'. P nrVI'II. II p . lll. 

Vic~. 

1\lld 

"' . ) 7 J' Ji, Jj, ~ . - , L925 

R OYAt. AenoNAUTlOAT. SocreTY.-7, Albomnrlo.etreot Picra. 
dilly, London, W. I. Popor, "Romo Modica! Allpoc ta' of Air 
' rronHporl," by Lit>t•tonant.Colonol C'. B. H oald . 6.30 p.m. 

FRTDAV, MARC H 6TH. 

l"I'ITIT\!1'10~ Or 'Er.f:C ·rnJOAT, f:NOI'IF.f'llA: ~clrtTJI 
C t '1'111.,- lf l) tc>l l\fc>tropol11, l..I'Crlll. .\nnunl rlinnrr. 
6. Hi p.rn. 

\hllLA!IID 
11.30 ror 

T NMT!T(rTrO'I o fl l\J P.~ ll ANt o.u. J~som r:v.nK.-Stor11y'11 Oa!Al. 
Wr~tmm11Ulr, J.ond on, S . W. I. Jnformo.l mCioting. lJill!'ulllion 
on " J>ilfn iiH for P otontro11." 7 p.m . 

,Jus JOlt l NHTrTlJTTON Oil Ji:NOJN££n~.-39, Viot orin.etroet 
L ondon, A. W. I. LocturotA.o, " H ow to Apply tor n .Job and 
H ow Not to D o It," by Mr. R FiondorH Etcholl11. 7 .30 p.m.' 

RO\' \T, l~RTITUTJO" OP C:n'"\T B nrTA I' . •> 1 \Ito 1 ., - , • > mar,. . 
HI rflrt , P u·(•otlllly, J.(111tlo n , \\.' , I. Dt•WIIur.c•, · Thft Rnt11 ,,r 
i\ Jon' H E volution ," by Str Arthur 1(cith. 9 p. 111. 

SNfURDA Y, MARCH 7TH. 

I NIITITUTION 01l' MONI Oit'Af, ANI> COUNTY J~ .~OJNgeM.-Town 
H n.ll, Eating, London, W . 6.-.J oint mooting o r tho F.astorn nnd 
South l\tid lnnd District~. 2. I I) p.m. 

Ro\'AJ. lNHTIT\TJON o r Cn e AT Dn rTAfl'. 2 1, Alb!'m11rlr•. 
o~ trrN, P irl'odillr,. L ondon, W. I. Lecture , " Thl' ('ounl ing rof 
tho -\to m - II. , ' by •' ir Ernoat R.uthorford. 3 p.m. 

MONDAY, MAHCH 9To . 

CuAJ>WJOK P cmLtO L'00TUili~.-Tnnor Tomplo Hall, London. 
'"l'ho Nocoll><ity for Legislatio n with Rognrd to Smoke Abatfl. 
m ont," by Tho Lord N owton. 8 p.m. 

lt.'ITITVTK OJ! ) I £ TAT. "' : Ht.:OTTI'\11 L o c 'L l'ih<"1'10'1.- l n"titu· 
tio n or En~tinccr~ nnd t:>htphu ddM .. in S collond. :J!) , J·:lmbaok· 
C•t'<'~<"t' n t , (JI014$(0 W. Pnptlr, " t·: lrf' tric· Fnrnn(·f' ~," I" \lr. A. 
(;ly nno f.o l)l,.y. 7 .30 p . m . 

) N!!TITUTJON OF ENOl e J; JlS AN 0 SII II'UU II,DEil ll IN 1\t'OTr.ANO. 
- 37, J~hnbnnk-crollcont., Glo .. l(ow. Pn.pilr, " Tho i\lonuf$1'tu,.. 
of BruRI! Gondonsor Tuba!! , with somo Not£>11 on on Altflrnatiw1 
Al loy,'' l>y Moslilrll. 0. A. WhiLomon and A. Spittle. 7.30 p.m. 

JNSTITliTIO~ OJ? P£TROtrnnr TJ"OIPI'OJ,OOU!TS.-Royal Hociety 
of Art'!, Joh n ·stroot, Adelphi, London, W.C. 2. Anuun.lgcneral 
mooting. Acldross by Mr. H . Barringer, tho rotirin~t Pl'l'•idt>n&. 
5.30 p.ul. 

\\' I~DN I~HDA Y AND TJJ Hl'i.IJA V, ;\f A l H'H liT H \ NJ> 12TH. 

• 1:- t>TJTUTC OJ! ?!I J<tTAL<!.-In>ilitulio n of i\frchnnirnl EnginM!I'II, 
l)lor1•y'11 Cn.to, London, S. W. I. Annual g{lnrrol ll'il'l' ting. For 
prog•·omnw, ~<r•c pogo 223. 10 n .m . coc h tloy. 

FHlJJA Y , MAHGH J :lTII. 

l•:x . HIII1'1HII W£11TT OIIOU::i!t AIISOOIATION.- Ji oJhorn Ho~l.aU · 
l'llnt, London, W.O. I. Sovonth annual •·o-union dinnPr. 6.46 
p . !/l, 

TwtTITIIT~ OF MeTALS : SwANSKA LOO\L R.eCTJO"l.-MouJ . 
lurgicol D opnrtmont or tho Univ(l rriity, I inp:lown Pnrk, Rwan· 
AOo. (lon ornl d•IIC UI!Hion. 7.1 5 p .m. 

,J V!>o 10 1\ h MTITUTlO" 01" 1~ '10 I 'II~ £U"', :JO, Vi<'toria·lllrelll , 
L ondo n , s. \\ . I. Lrc tu•·oLto, " NoL<'~ on i\lot hodR o r PrQdul!ilijt 
ModMn H igh · $(r'odo Mnc h i no 'l'ooll! ," by Mr. A. P. Rnlo. 7.30 
p.m . 

MONDAY, l\I J\HUH 16Tu . 

l NM'l' ITV'l'!ON or STnUOTUilAL ENOIN£ens.-Critorion Reat.u· 
rML, Piccndi lly, London, W. 1. Annual dinoor. 7 fo r 7.30p.m. 

.J u N•o n I NSTJTUTlON OF F.NOINI':e Hs: NonTu -\V.ei!TERN SEC· 
TION. O oograP.hicnl Soc ioly'11 Hooms, 16, St. Mnry'e Ptmooage, 
l\[anchoHtor. ' Industrial m ootric Vohic loH," hy l\tr. J. R. 
Olivo r . 7. 16 p .m. 

Wo" es 's Ji:LEOTHIOA'(. AHt!OOIATION.- ViRit to lhl' o.~ram 
Lump Worl"'• lfommors mith. 2.30 p.m . 

TUES D V, :\lt\RUH 171'11. 

!>o.; 'ITrTUTI·! ov ;\[AmN~ F!NOINI': Jms.-86/ 88, 'l'l•c• Minorie~. 
T owor· H ill , London, B. J . Pt\po r, " ~1otor Pn11~11n$(11r \ 'r .. Ph," 
hy l\l r , A . ( ', I fnt·dy. 6.30 p. m . 

W l•~DN F.H l)i\ Y, i\IA H C'H I fl1'u . 

1S>!1'11'1 1'1·: ()!' \h:TAI.II: N tlll1'11 · EAHT UOAST L 0\1 \1. SJ':M'IU'I. 
-I~ It•(• I ricol F.nginc(lrin~ ' l' lwntro, Arm11 t ro nJ( ('olll\1(1'. Ne~· 
l' lliill ll·li l\ .'1 ~ 111', P l\p r>r," l•!lrl" tril" Furnaf'PII ," lty ;\[r. A. (llynn~' 
J.ohl11y, 7 . :10 p.m. 

Tll g l NIITITil'I'JO'I Oil' I~ J .J;('Tili C' \f, E (11'11 ,1' 11'1 : Ai!SOCHTJ: 
:\fe"RIWMII!r Jo:x ,uu, ATIO~.-'J'ho (;ouncd of tho lnlltilution of 
Rlrc tric n.l l~ np:inoorR hnH d ocicl l1d to ncccpl' in liou or Pa.rt J • 
o f tho A .M. l. Kii; , o x nminotion, tho highe r l(rndo National 
Co rl ifi r nto o r JJiplo mo. in I': Jrr tri r ol Enginrcring, providod ~be 
C'l\ndirll\t o Hl\liHiiO!! tho fnAlitution , II tho Auhjl'l't Of "F.n{{hAh 
f.: rHII\Y." 

Ll iM' A 'I t) CnA I' I~ MA'RICilll ' AHRON;\TION.- A gm1Mnl mcotin,:: 
o t lift , h o iRL nntl c rnno mnlcorR will Ahortly bo h \'ld, undM th~ 
1\UHpic•ofl o r tho Uouncil o r t ho rf'C'(Inlly fo rmN I Lift. nnd Crano 
l\1 nl<o rs' A l\llol" iotio n . to r tho rurpoqo oi conBidcrin~ nnd ap(>rO\'· 
int( rulo11 , nppointing o tllc•nls ond ll thor importnnt ob)N't•. 
All IYlOml)(lr ll o f tho trodo \\hO hovo not hoord dtr(lt'L from thl' 
Hf'C· ro tnry mn.y communicM o "it h him, cnro o f H nwkin, S~alloy 
nntl Go., I, Mitro-court-buildin~tt, 'l'omplo, F:.O. 4 , which 111 thr> 
oddt ORA o f t.ho A I!I!Ocil\tio n . Tho rlnto , plo.co nnd nl(ondn or th" 
gC~nMnl t mcln m ooting will , on opplicn.tion to tho o~ol'rotnry, ho 
communi t• ntod t.o LhoAo wishing t o t•ltcnd. 

'l' u1: Rr•11:"c'tt l\h HmUM.- 'rho !lou rd o f l·~tluc nt ion hM ju•t 
i .. ~uNI n nnw c•lltu logu t>, \\ hich l\lr. \V. Jl. J)u·l<inRon hOI' I'OIIl· 

pil l"d, o r t h o lllBtionnry o nt(IJ111 oxhihit8 in tho i'il' il\11!'0 ;\JU~~Im 
n t Aou t h K on Hi ng t o n . U ndt' r tho fl n ()rt(Oli <' mnno~!'mont ,duch 
n o w provoiiK, t,h o S<·ionf'o l\hJ I'III IInt i11 ono of th l" grcatcllt cducn.· 
Lio no.l 0>1l 1\hli11hmonts in 1 ho w o•·ld. P ooplo who oro unac· 
c,uointN I with it imogi no Umt. il i ~ Mly or hietori!.'l\1 vnluc, n.od 
Llmt no thing whi r· h ilf n o t BnLiq uo et\n bo found wit.hin its \~Bll~. 
'l'ho.t i11 r11r fro m tho truth , fo r Lhc o bjoct or t.ho dircoctor11 18 to 
d il!rl l\y tho r \1 II IIOCJIIOilCO o r ill VI Ill t.io n r ro m tho pnrtt to I ho prr~(IOf ' 
nne oxBmpll"" o r m od ol11 o r tho no woHt produc t11 o f tho t'ng.nct'r 
nnd tccohn iC' io n oro t o bo found thoro. Tnko l>ut. o 11inglo (lxomplc

1
, 

ctuito n t rondom. Thor o i.- n. KoriM of Aixtron d•flor!lnt kmrll! 0 
lof'k nu ta nntl l or lc •\\O'ihor~~, tnf'ludin~ somo thut nro lr~~ than 
fi vo ~ C'OI'I! o lcl. Tho <'lltn log un hofo ro ul!, like tho•O thot h~v" 
p r11('C'Ciod it, iH for m o ro thon n m o ro li 11t of oxhibit~ . H ronta•n ~ 
copio u11 llx plnnl\to ry no t.<IH, pro porod with l(ron.t ~tkill , and onyono 
who rnu ld po >~ll o n ox ominntion on it \\Ou ld hl\vo gon~ r~r to 
BN ruiring lhM fundnm ontnl Jcnowlodg(l of mo.chinl'll wh1rh •11 ot 
tho roo t o r mt'chnnicl\1 o nq:ineMinp:. 
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