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RA ILWAY. 



MARCH 2, 1866. 

TO CORRESPONDENTS. 
NOTICE.-A SPECIAL EDITION of TsE E..-..orNEER u puhlW!lcl for 

F oREICN CrncULATION. Thil editi®>, prinUd upon paptr 
manufactured for tl~ purpot~t, v:ill pau thr<nsgh tM f oreign 
pOft o.flicu at tM chaT"[Jt of a lingle p<Mtage. 

• • • lVt beg to call tl~ attention of our A dvc1·tim-8 to tM notice 
below, and to ataU that tM laT"[Jt circtdation of THE ENOINl:ER 
com~l& ~ to go to ~rm at an early hour of tM 1normng of 
publlCatum. .Advtrt&tJtmenU, to enaurc in«rtion m1Ut bt de­
liver~ at tM Engineer Office bef?rt ~tt:tn o • clock on' tM Thurlday 
tvtntng of tach wtek; any rccttvtd after that time mwt necu­
IIO.rily ltand ot'ff till tM follou:i1l!J publication. 

• • • Lttter1 inUndtd for publication mwt bt accompanied by tM 
namu and a~ of the writcrt, not neceuarily for in«rtion 
but a8 an evidence of good faith. ' 

• • • Wt cannot undtrtal:t to return drau:i'll!J& or mamucripu, and 
mult, therefore, rcquut our corrtapondtnu to kttp copiu. 

E . F . (Kenslngton).-Yu. 
T. E. G.-ThanA·• for vour n~tt. 
E. A. (Ciarencc-street).-Bumbtr'l. 
INQI:lBER.-TIIt ~.tright of tilt rim onlJI. 
A. C.-.IY~ c411110t tuldn-•tand tilt cor~~tructwn ofvour llide t alrt j'rom vour· 

rkiCriptum.. &nd a &kttch. 
T. W.-Thut is no ~tparate trwtile on the lul/jtct. l'ou will jlnd it Cllr~fuli!J 

treated. in Rankint'l "Appl(td, Mtcl~aniu." 
T. M.-Stl'tralf7Ptrimu.l.l hart b«n madt. The rt1ult1 ho~ bwt d(.,put~ aml 

tilt ~.rhok qw1twn rkWTU furthtr inrutit;a.twm. The foru pump u ury much 
~re «OMmlcallhan lht ifli«tor. 

B. W.- The •ttam itt ill the cMm~v has bttn included. {n manv patents but it 
cl~• not form i~• il.leif . a good lu/Vtet for ont, and vou naav wt it 01 frttlv a• 
vou pktUt. It u publac proptrtv in tilt fullulunst of lilt term. 

W •. W.-Tht Nf ltathu ~Idng consUls of a ring ofllouJ ltoJhtr 1/Qvbltd on 
tlldf, 10 /hot ''' crou uctum rtltmbla n. This il •Upped. N)Und tilt rom and 
lfa in a rtctll nmr tilt top of the cyUfl<kr. Tht t.eater tnttring bttt.ettn lilt taco 
ftalhtr surfaw forcn thtm apart and against both lht ram and thf cyliuder 
maA'ing a tight joint. ' 

W . U. :s.- More fJOI.ttr i1 upendtd in causing the rt1'0luteon of tht cylinrkr than 
can be~ from lht 1team produced., thnvfore the machint Jtould Mt a.corl: 
Pwer can ntrtr be had for Mlhing. PurtlwM and read TyndaU'1 "Bta.l a1 ~ 
Mode of Jlotwn." You a.cm jlnd it tquaJfv inttNIIing and imtructitt and tht 
priu i1 t:trv n«>derate-onfv a /NJ lht'fling1. ' 

P . J. L. (i\bnchcster) -ll'e flare cli!ltfy uumintd. lilt tpteijkolion, and u-e con.­
ftu l.tt are at a lou to tract anv rtmarl·oblt rtumblanct bttu:ttn tht t.eo int·cn­
li~•· . That ctrlain princ{pln art common to both u lrut, but lht detail• orta1 
dllllmtl4r tu they Clln pcwobly bt; and inthi$ rupt('t tht dtlit;n ~.re hate t11u1• 

tra/td is 10 n!ucJ1 more dmplt than yourr tllat ;e il much lht bdltr of the t~.ro. 
W. R.-We m1gll/ 1erite a l~ng ll'teltiu in nplying to fiOU I' I[Utll ion. ll'e hflvt 

only tp«ct .(or a _g~ an~tr. Tilt fr;ct ion of 1/eam and air jlqa.cing 
IIII'OUflh llroaghl popu t~practacanv•o•mall that you nttd not inclurk it in your 
calcuJatimu: that of .eater u mort con.Werablt, and tkptnd• on lilt diamtttr 
of/lit pipts-lhtirform. mattrial,ltnglh, thtcurru to ~.rhich tllty are 14id .tc. 

W . n .-Your• UJ"(Of/y a wonderful ill'l:tnlwn. A• you haw managtd to disPtntt 
tdlh "ropes, blorA·1, lockln, handspil.•tl,_tDinchu, slldtl, tndlUI cl101'ns, .fri<tiOil 
roller•, comprt~~trl, turn/obits, hydraulic and sltam potcer " in VJOrnng gu111 
do you not think it il possible tl~at you may yn tuC«td. ' in duptming trill; 
po~.rrkr and boll, and ultimattly teilh tht gUIII tlltmulm 1 We think it "tr'JI 
probable. 

l.IA..'ICU.I!STER.- l"our jirlt fJIIUiion t'nrolctl point• o/ luch utrtmt niaty that it 
can only be ~ato#factorify alliiCtrt<l by a laoovtr d'irrtd in paltnt b111int11, We 
fancy /hat 111 /11~ ucond cau tl trill bt pouiblt for on txptritnctd. ptNOn to 
droe.o vp ~ lptn.(i.calion trhicla c~nnot be readily infringed.. Slt11, if you can 
~rk your mttntoon to adoonlage IIIUCrtl Ltt cannot adriu you to patmt it, 

LlTrLE.-Tht plltn.<m~U~a to tehich you 1'(/tr lias no conn«tion tDith the tDorn ng of 
tilt ittjector. Wattr boil& 'Under atm~/)Mric pt·wurt. at 212 de?· .d1 the 
prtuurt il rtductd 10 is lht boilln9 point. Whtt1 teoltr ~ pourtd on the oullidt 
of lht jla.U the •team tDilhitt il.'uddtnly co_ndtnltd., a partial mcvum u formed 
abort lilt laM/ttl ~.rater, and bting IJIUI rtlitrtd of Prtuure to a certain ultnt 
lht ~.rater boo1s al 180 d(r!. or lhl'rraboutt, and 1D1U con/in'" to ®10 until th; 
prtuure is railtd sujftcitnllv to orrut U. 

ST~.AJ( RA.JI..-IIIIenc_ood'& IJook i1 ucttd.tngly u&~ful, Pr'OIIickd il il read IIIith 
JUdfJTilt7ll. It con/aons alnw.t a.s manytnllhl 01 it ®t1 fallacUJ. ll'e adltiu vou 
t~ read it, but do not lu.rftr vourulfto fancy that rkductWnlfrom iiOiattd. apt· 
rifTIUIII conllilute klt.el of unrarinbk application. Brotm and Maine on the 
1ttam nagine u a lWfuJ wrk for ua-(JOinrJ tnl}'inttn. AIUirl. Lorkt.eood 
Lud{Jate-l1ill, uill po14iblJ1 procure for JIOU tilt pamphltt 1'(/trrtd to. ' 

R .. E. s.- .1. It I.COul_d ~ t'tr'!/ umciu to reduce 1M ar'ta 0/ tDaltr •urfau, btcauu 
tl acould 1nd11« pnmmrJ. 2. Tilt economy offutl i1 rM alfecttd. bfl tilt quantity 
of ~.taler carried. 01 much 01 you •uppou. 3. ll'e fancy that you tCOU1d u­
ptrimce much. di.lfic.ul~yfrom the ~r-hta.ting and burning of lilt platu. 
4. Thtll:lltrm u 10 11milar t~ that comTIWnlvknoiDn a.s Lifrov'•, and UlUitNIUd it'l 
TllB ENOTN"EER la•t year, tho/ tee cannot htlp rtgar'CiinrJ the principia in­
t:olrtd. tu btirl(l t'tr'JI nwrfg identical, althoiUJh the dttoil• art not guile the •amt. 

T ROUGH GIRDERS.- fl't I hint it possible I hal ~.re milunrkrltood a quuticn asked. 
111 by a COf ••t~pondtnt teith rtgard. lQ lrooiU)h girden lad t~:ttk. We galhtred 
tllal ht allurkd loa P«tJii<lr channtl btom, propoltd., ttt btlitct, by a Mr. Lolllam, 
of CambridrJt. Auumingthat tht ordiMf"/1 jfangtd trooul)h girdtrl a.ctre reaflv 
mtant, thtnlhe colculatiowoflhe bt't(l}.'ing t.etight de« not in anv rt~pect dilftr 
from 1/lat 0/ nmplt tUb girdt'r'l, TaA"inr~ IV = tl;e brtal.'ing w;ght in lOIII; c = 
a COIIIIant, 1011 2G, for Mit iron; a = tilt arta of lilt bollom jlangu in 
~q~~are inchtl; d = dtplh ofgirrkr at etnlrt; and b = ltn¢11 bett~:«n tupporls, 
both in incht1; /lltn-

ll'= ~­
b 

8. B. (Dablln).-TlltN u al.eav• a lou o.f prt.~~urt btt~.rttn the eylindtr and the 
botler, and lhtrf/ort.. in lilt a bitnet O,f an indicator, it il impouibk to ddtr· 
mint actually ~&hat the Initial pi'Uittrt il. Auuming, hot&tttr, /hot it is 
1-nown, and oi&O tilt poi11l 0/ cut o.rf, tOhich may be a~etrtaintd. ~II lo.l:i119 off /he 
t:alre-chut Ud tmd aiCtr·tofninrJ tht pol11t of/he rtvolution at ~.rhkh tM wltle 

I jull c«tr1 lilt port, or liv utting out lht gcor cartfully, lilt Ot'trOge prwure 
mav be aletrlaintd. by lilt fo/Wtdng formula :-Ltt L = 1lrol:t in inchu: R = 
rat10 of upanlion: X= lht hVptrbo/ic log. of R; P, initialprtRureptr inch : 

;; mton pr'Uiurt. Thtn p = ~ X ( l + X). Or, by rule; dicitk lilt inilial 
R 

J1f'UI1Jr'e bv lht ratio of/he t:rpan1ion, ol'ld. multiplylht quoti.tnJ bv /he hyp. 
log. of lilt ratio + I. If llmm is cut off <JJ half 1ti'Ott lilt ralw il 2, and 
lht hJIP. log. oflhil is ·G93: i/ at ont-four/JI, (/It ratiO il 4, and IM hyp. log. 
t ·38C, and 10 on. --

COK.E GRL'IDL."iO 1\HLL • 
(To lilt Editor of Tilt EnginttrJ 

Sm,-Can any or your readers Inform mo where I can porch Me a macblno 
which wUJ (T1nd small coke to n powder? I hnvc tried rollers, they a.re or no 
!ll!C: edge runners will not tum out a sufficient quMtlty. J . E. 

February 28th, I GG. 

FR~\NKLL." DRIC1i:. 
(To lilt Editor o.f Tht Engilltt'r' J 

!:IR.- I wnll feel much obliged If you will tiwour me with tho nntne nnd 
nclclreM or n mnke.r or fr11mes for mnnurilclurlng l:'rlloklln brlcli:. W. U. D. 

Dovonport, Feb. 2 tb, I GG. 

RAILWAY SIONAL . 
(To lht £'dil0f' of Tilt l!.'ngirour.) 

SIR,-}t('plylng to your correspondent, ~ A ub..~rlbor," r ~ to gy that the 
loc:~lng t!)'Slfm, uapplled 10 railway slp~nb tuld polntlc,•crs. wa.~ ftrstiO\·ented 
by my client, :\tr, Au.siJo Chambers, wh~ patent wu purchMCd and Is now 
worked by Me!.!rs. uby nnd 1-'armer. FIIANCJ~ WISH. 

CbruJdOil·cbnmbcrs, W.C., l:'cb. 28th, 18GG. 

EXJIAt'ST FANS ~ COTTON AHLLS. 
(To lht Editor of Tilt Eng1nttrJ 

SIR,- Can you, or nny or your nbl~ correspondcnu, Inform me when, and by 
"'hom, the exhnu8l fan wnt tlrsl appUed to tho ecutchlog lllllchlnea In cotton 
miUJ? The Introduction or thl! apJ)ftralUJ ilatea &om at leut rorty yeal'll 
bnck, bul l sbould be glad to kuo"' lhe exact dale or tbo ftrlll appllcaUoo or tbe 

-- E XHAUST F.AS. 

RAI S I NG STEAM WITFt 0 .\ S. 
(To lht Editor of The .Engflltti'J 

sm.- Can yon, or IUlY or your numeroUJ l'l'&ders.lnf'Orm me or any Instance 
In 'I\ bleb gu Ia In pr;actlcal usc A! fuel for steam bollera: al5o IC ll1ere are ao1 
m•kers or steam boilers and enjllnes apeclally deslped for the purpoee? 

Mnncbeswr, Jo'cbruary 27th, t8 0G. U . F. 

EXOIS !:ERINO D 1 P LOll A.S. 
(To the Edotor of The EIIIJin«r.) 

Brn,-You will moch oblige by Informing mo what collcgt!l or uniVel'IIUes In 
the United Kingdom btl'fe llcltools or elvtl engineering attached to them. and 
grant CIJplomu In eng!MerhJg, and whlcb or them you woold reoommenc1 u 
tba belt" trtudent could. enter. Whetber or not a atodtnt, In order to receive a 

diploma In cn::!neertng, "oulll be compelled to pass preliminary eumlnatlone 
In ciU!Ics. &.c. WhRt treatise on clvU englnecrtog would you recommend? 

F ebruRry 20tb, 18GG? A. 1\I. 
[The Un irtrll{tin o.f Dublin and Olo~.gow, and the Quttn'& C'nirtrliliu in Irtland, 

har:e lcJIOOls of tnginuring ollachtd. lo /Jattn., and gr'«nt diploma• . King'• 
C?'~l'lft •. Lo~dl>n, h01 oliO an tnginuring ICIIOol. Tilt diplqma of lht Dublin 
(;_nlrtmly u comukrtd tolland Mgha. a l[tiO}ijlcatwn. In theinlh t:nirc-­
lltiu, and probably al10 at GIOI(Jot.e, matricufotwn i.t eumtial bt.for-r tilt 
ltiJ{ftnt (On join the tnginttring KllaOl, an« thtrtjore n ctrtaill dl:f!rte of 
daui(oll:nwftdgt u rtquililt, but no more i1 tzacttd.than lilt minimum that a 
ciril tnginttr lhould ~. No 1in9k lrwti4t that Ltt A-n0111 of can tct rtcOtn­
mtnd a• lhoroiPJhl!l practical in aU brancht• of ciril tngillttring. J'WnA'int'• 
Manual is probably the bt1t.-ED. E.) 

JIIEETINOS NEXT WEEK. 
TllE I NSTTTUTION OP Cl'Vl'L ENOL~£Ell8.-Tucaday, 6th llnrch, at 8 p.m.: 

Dbc!ll!!lon on "The Uydrallllc Lift Gmvlng Doc:k." 
SOCTETY OP ENOli~URS.-llomluy, llareh :ltb: " On Arched Roofll," by 

Mr. C. R W~ly, nt eeven: 
ROYAL UNlTl:D c&UVlOE L'ISTITUTION. 'Whlteholl-yoni.-Evcnlng meellng, 

Mondfty, Sill March, at 7. 30 p.m.: "'!'be Mod!l or Testing Electric CalMs," by 
C. W. Siemens, E:sq., C.E., F.B. ' . 

---
.ddrert~tnll cannot lit guaranteed ln~trlion unltu dtlil'ff'td ~ore uttn o'clorJ: 

on TIWrrda!J tr~1in9 in tach teuk. The charve for four lmu and untltr is 
lhrte J11illing1: tach lin~ ofttr"UJard&, til}hlptnce. '1?1t line actr"O(JtA tirJIII teord&; 
blocJ.·• art cllarYJtd. the 10me ralt for lilt IJKUt lht!/ jill. All•ingle odctrlile­
mu.u from lilt eounlf"/1 mu~l be accompanied. bv stamp& in paymmt. 

THE ENOli'IEER Cl1.n lit had, byordtr, from any nttli(J()Oil in I~ or COtllltf"/1, and 
at the tar1011.1 railt&Ofl 1tations: or it can., if Prt/trrtd, be •upplitd. dirtct j'rom 
thf ojftct on tht follatcinrJ lert/14 (paid in adrllllct):-

Ua.tf-ytorfy (including double numbtr) 161. 9d. 
l'early (including tuo double numbtr1) £I 111. Gd. 

If crtd,{/ bt laktn1 an utra claar()t of ta.co lhilUng1 ancl 4irptnet ptr annurn tea71 
btma4f. 

THE F.NOINEER u rtgillt'r'td.for /ransmiuion abroad. 
Lttttr·s rtloting to the odrn-tiMmtnt• and publl4/litlrJ dtpartmtnl oflhil paper are 

to ~ addrtutd to llot publilhtr, l\IR. (;BOROS L EOPOLD J!ICUE: all otll~r 
lttttrl and communiralion• to ~ oddrt~~td to the J:.'d1/or of Til& ENOJ!\EER 
lt>3, Strand, London, II'.C. 

THE ENGINEEll. 
FRI.DA Y , MAROII 2, 1866. 

TUE STA.'\DARD ~GINES ON THE NORTU LO~DON 
RAILWAY. 

TnE North London Railway presents many J?Oints of 
interest for the engineer. The line abounds 1n sharp 
curves and steep inclines. The stations are situated in 
close proximity, and a hea.vy passenger traffic has to be 
conducted undet· all the difficulties peculiar to metropolitan 
railways, without interfering wiLh a still more heavy 
goods traffic. Locomotive power is, therefore, taxed to 
the uttermost, and large demands are made upon the 
skill and ju~oment of tho e who have the management of 
the line. T he North London Railway, properly so called, 
consists of a very few miles indeed of track, but these 
few miles form connecting links for other lines, such 
as the London and North-Western and the Great 
Eastern, and thus the aggregate distance run over, 
including the various branches, amounts to about twenty 
miles. To work this properly no fewer than fifty­
three encrines are at present found necessary, and 
this number, large as it is, is being augmented from 
day to day. An engine per mile is considered rather a 
liberal allowance for ordinary senrice, yet it will be seen 
that the North London Railway ha.s none too much power, 
when we state that of these fifty-three engines forty are 
under steam daily. This is very sharp work, and it 
becomes important that no time should be wasted in 
effecting repairs. For some years past Mr. W illiam 
Adams, the superintendent of the line, has been devoting 
his energies to the production of a st:\Ddard locomotive 
\vhich shall satisfactorily comply with the conditions 
under which alone the line ca.n be worked with regularity 
and economy. It is not too much to say that be hM suc­
ceeded in producing a locomotive which, if not the very 
best of its kind, is certainly not very far short of being 
so. Mr. Adams has courteously placed drawings of this 
engine at our disposal, from which the engraving on the 
opposite page has been prepared. I t possesses several 
peculiarities which render it well worth the attention of 
our readers. 

As will be seen at a glance, this locomotive, the third 
completed as yet, eight or ten being still in hand, is an 
inside cylinder tank engine, with the clrivincr and trailing 
wheels coupled, while the forward end of tbe machine is 
supported on a four-wheeled bogie invented by Mr. Adams, 
of rather novel construction. W e have already described 
and fully illustrated this bogie in TrrE E NOINEER for the 
12th J anuary, and we need not therefore stop to consider its 
peculiarities at length here. The weight of the engine is 
42 tons full-almost exactly the same as that of Beyer and 
Peacock's engines working the M etropolitan (underground) 
line of which about 30 tona are carried by tbe four drivers, 
6ft. 9in. in diameter, and 12 tons by the bogie, which iR 
fitted with wheels 3ft. in diameter. The tires are all of 
Krupp's or Bessemer steel. The tanks, placed on tbe side 
frames, hold 1,100 gallons of water, and the coal-boxes 
25 cwt. of coal. The cylinders are 1 iin. in diameter and 
24in. stroke. They are cast by a private firm at Bow. W e 
ha>e been una.ble to ascertain tbe exact mixture used. The 
grain of the castings is rather coarse, Jet we understand 
t ltat the cylinders are very hard an equable in their 
texture, and wear remarkably well. All the valve link 
ruotion is of Bessemer steel, case-hardened as though it 
were wrought iron, and from its peculiarly equable texture, 
it assumes a smfnce and takes a polish seldom nttained with 
wrought iron. T he eccentric sheaves, of cast and wrought 
iron, are of the ordjn:try construction, each securt>d to 
the Bessemer steel crank shaft by two set screws and a 
small key. The stmps fitted up with brass rings arc of 
wroucrht iron, in one piece with the eccentric rods. Liners, 
also of brass, are interposed between the bolt cheeks, and 
as these are hollowed out at the sides a small bearing 
surface is left, ·which is easily filed down when it is required 
to tighten up the stmps. All tho valve gear is made of 
unusual strength to provide for the strains thrown upon it 
by the great rressure-160 lb.-at which the engine is 
worked ; it wil also be seen that the steel guide bars are 
of unusual breadth, while an enormous surface bas been 
given to the guide blocks. 

The boiler barrel is 49in. in diameter inside, made with 
a flush fire-box, and put together with welt joints. The 
rivetting is double _throughout. 'Fhe plates are ~in . t~ick 
-possibly the henVJest ever used m a. modern locomotive. 
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Tbe products of combustion are led to the smoke-box by 
120 tubes of brass, 2iin. diameter at the front end, where 
they are flared out for 11. short distance to a diameter 1~1in. 
greater than at the back tube-plate, allowing the fen-ule to 
run flush with the inside of the rest of the tube, or nearly 
so, and thereby leaving the draught S}><'\Ce free from ob­
struction. One hundred an d twenty t ubes may be con­
sidered by some engineers as a small number for a. 49-in. 
barrel ; but Mr. Adams pntdently attaches much value 
to internal circula tion. The tubes are, therefore, 
spaced -~in. apart, and are arranged in parallel 
vertical rows. His practice, in this respect, desen•es to be 
commended. The fallacy involved m filling a boiler 
with tubes without providing means for ensuring efficient 
circulation, is so evident that it is a matter for sorue wonder 
thatithasnotbeen fully recognised long ago. Thedimensions 
of the fire-box may be obtained from the engraving. The 
brick arch is supported, not, as is usual, on angle irons, but 
on studs screwed into t he internal fire-box, and these are 
easily replaced when burned out. At the lower corners of 
the arch, right and left, an open space is left at each side, 
through which dust and a.shes that would othenvise choke 
up the lower row of tubes by settling on the bridge, pass 
through and fall: bark to the. grate as theJ: are sh.~en 
down by the motion of the engwe when runmng. A rmg 
of jets is employed in the chimney to keep down smoke 
with the aid of a scoop deflector, when the en~ine is stand­
ing. The fire-doors slide right and left, and therefore do 
not take up space on the foot-plate, which is excessively 
roomy, we may add, for a t.'\nk engine. 

The coupling rods of the engine are of Bessemer steel 
forged in one piece from the ingot, without a weld. They 
are made without adjustable bra..c;ses, on a system worked 
out very extensively by M r. Ramsbottom, which deserves 
a moment's notice. :Mr. Bamsbottom, as is well known, 
has brought labour-s.wing appliances to great perfection. 
He assumes that standard engines should be adopted for 
each specit>s of traffic, and that the parts of these engines 
should be interchangeable. H e further assumes that the 
principal cost of repairs is due to a multiplicity of t r ifling 
little jobs, which occupy much time, and show little for it. 
Of these repairs a la rge proportion is connected in some 
way with the wear nud Lear of brasses. In order to get 
rid of them be makes the small ends of his connecting rous 
without straps and cotters, fitting them with a hardened 
steel bush working on a hardened steel pin. The large 
ends are lined with Babbitt's metal, a mixture of tin witll 
a little copper and antimony. .As a. rule no brasses 
are ever tightened up on the London and North-Western 
Railway. The beanngs are bored out to gauge in the first 
insta.nce, nod sent to work. When they have worn slack, 
the Babbitt's metal "brasses" are removed and replaced 
by new ones, the old ones being melted up. In like 
manner the eccentric strc1ps are lined with white met.'\1. 
The moment they become slack these lining rings are re­
moved, melted up, and new liners put in their place. But the 
sheaves wear as well as the strap liners, and therefore three 
different sizes of eccentric strap liners are kept in stock. 
When the sheave becomes too small for the smallest of 
these it is in turn rejected and repla~ed by a new one. Mr. 
Adams has not yet been able to adopt this system fully, 
because his engines differ greatly in pattern from each 
other, but he applies it where practicable. The bearings 
of his coupling rods consist of Babbitt's metal fixed in a. 
cast iron bush, which is forced into the eye forged on the 
coupling rod end by a flogging hammer, and secured by a 
key and a couple of bolts. These bearings last for four or 
tive months 'viihout being adjusted in any way. When 
they become slack, t he cast iron box is driven out and 
replaced by a duplicate ready lined. Thus there is neither 
delay nor trouble; and as all the bearings are accurately 
bored to fit the pin, which is 4in. in diameter, ht>ating 
ne,,er takes place. The keys and bolts cost money, how­
ever, and this Mr. Adams proposes to save in future by 
strengthening the eyes of the rods and forcing in wrought 
iron or steel boxes, lined up as before, by bydmulic pres­
sure, thus rendering keys and bolts unnecessary. The horn­
blocks are simple steel castinoas, supplied by M essrs. Naylor 
and Vickers, costing at the rate of about .£40 per ton, at 
which they prove as economical as the ordinary cast iron 
blocks, when all things are considered, and make an admir­
able job. Their wedges are also of cast steel. The coupling 
rods are very deep and thin; they never break since they 
have been ruade each in a. single piece. 

The regular load for these engines at present is tweh'e 
passenger carriages, weighing empty about 7t tons each. 
The second-class car ry fifty passengers, and the first-class 
thirty-two. But they are employed for both ~oods and 
passenger traffic indiscriminately; and goods traJDs usually 
consist of forty-si"t wagons, each baring a minimum weight 
with its load of i -} tons. Thus the gross load to be moved, 
including the engine, reaches 3 7 to 400 tons. There is 
an incline of 1 in 60 on that pArt of the line between Dal­
ston ;tnd boredit<:h, entered, too, by a curve of but ten 
chains radius ; and le.wing out minor cun·es, inclinf'S, and 
crossings withou t end, we find ru1otber incline of 1 in 100 
between Kingsland and the Caledon ian-road, on which 
there are no fewer than three stopping place~. It is true 
that in theo11' these latter should not a tfect the goods traffic, 
but in practice they do; and thus cxtraordmary power 
is necessary in engines, which must not only be able to 
stru-t and haul their trains, but to sta_rt them and get 
up speed with great rapidity, no matter what the "eather. 
J n order to provide against slipping, tbe use of sand has 
been brou~ht to tbe greatest perfection apparently attain­
able. We have had occasion ere now to call attention to 
the admirable system under which sand is used on this 
line, and we need only add as far as regards tllis 
sanding apparatus, t llat .Mr. Adams has applied one or two 
finishing touches which render the whole affair o far per­
fect that we really do not see what more is required. W e 
hope to be able to publish a. drawing of this apparatus to 
a large scale in an early n um her. The saud u 'Cd is of 
excellent quality, and it may tattle some of om· readers 
to learn that no less Lban twenty tons of it are u ed per 
week on the line-tha.t is, half a ton per engine. Tho 
sand is brought into the r unning shed in trucks, and 
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shon:ll~d. into a large tank over the lighting-up furnace, 
where _It ts effectually dried. From this it is passed into a 
revolvmg screen. worked by manual power, by which all 
the. stones are qutckly removed, and the fine sand is then 
delivered clean and dry to the engines. 
, W ~ h.we no~ sp.acc at present to dwell more fully on the 

~orl<tng of this lJUe i we may possibly return to the sub­
Ject at au early opportunity. We mllst add one word 
howe\'~r, as to the working of Mr. Adams' bo ·e. W ~ 
have r1clden on the buffer-beam while the engine ilftuJtra.tecl 
ran at speed over the worst bits of road near Bow and we 
fo~nd _the ~otion as easy as that of a first-class ~iacre. 
V tbmt10n ls comple.tely . taken up by the india-rubber 
blocks, and the _engwe, mstead of jerking and grinding 
r~und. curves, sWings-we. cannot think of a more expres­
~ve \\Ord- round th_eJ? w1th a.n ea.se which, if not surpJis­
m~ under the cond1t10ns of 1ts structure is at all events 
uUJque. ' 

CO:\JMUNICATION WITTI INDIA. 

ON Tuesday n~ght th~ unusual phenomenon of a wru'ID. 
clel.late on an I~dum subJect took place in a fuJI meeting of 
the H ouse of Co~m~us. In the days of old tbe eloquence 
of Burke roused 10dilferent m('mbers to a half appreciation 
of tbe fact that, far away inlthe remote East waa a country 
v~.ly larg~r tb:'-n the United Kingdom', peopled b 
ru~U~ons of mhab1ta.nts, ha~ing 3: high state of civilisatio!, 
or1gmaUy ~overned by nattve pnnces outshining European 
po~ntates 1n the splendour of th~ir courts, and possessing 
a literat~e of l_learl.Y the highest antiquity upon earth. 
Y et ~ndmn legtalatJOn once more fell into the hands of 
yawmng members and half empty benches, so much so that 
a year ?r two ago there would h:we been a count-out on 
the In~tan budget, with its rich rain of golden figures, had 
the or~mary rules of the H ouse been in force, whilst the few 
who . listened on the occasion seemed to l.le "Nid, nid, 
noddmg, aro';Wd the great Mogul," as the song has it. At 
t~e present trme, also, thousands of the members of our 
n chest. and poorest English families should draw attention 
to Ind1a., where they are finding either a home or a grave 
-to the land where the "?entle Indian " of the oet 
" kl1eels ~o the lotus. flower,' and where the lying .Asfatic 
of real life burns wtdows, feeds crocodiles with childJ·en 
and gets dmnk on l.lhang. ' 

The subject~ of debate. on. Tuesday n~ht, were railway 
and. telegraphic commUDJcat10n with Ind1a. These matters 
dunng the past year, have received constant attention at 
the hands of ~~ ENGINEER, later still the example was 
followed to a luruted extent by the Times but as far as we 
are aware by no other ~nglis~ journals; yet bo~ different 
was the state of pubhc feeling on the subject in India, 
where the newspapers teemed with complaints of the want 
of c?mmunication with home, and they do so still. The 
~ott~n of Mr. W. Cr3;wford attracted no previous atten­
tiOn. lD England, .yet 1t w:as canvassed in the Friend of 
lndtu and other J?urnal.s ~n that country, more than six 
weeks ago, _so the mterest 10 the subj ect is very warm on 
the other s1de of the world. Mr. Crawford, who said that 
he spent £3,_000 a y~r ~ tel~graph messages, moved for a 
ReJect commtttee to mquu·e mto the practical working of 
t~e present sys~m of telegraphic and postal communica­
tlOns between this country and the East Indies. He and 
other speakers then pro~luced statistics provincr that our tele­
graphic commun.ication with India is in a m~st disgraceful 
state, but they c1ted scarcely any additional facts beyond 
those which have already appeared in our columns. I t was 
stated that in 1864 our imports amounted to £275 000 000 
of which India supplied no less than 20 per c~nt. 'and 
Uey Ion_, China, Singapore, Japan, and other e::.stern 
countnes, 12 per cent. more, making a total of one-third of 
t~c w~ole, or £91,700,000 .. Of the exports amounting to 
..C212,;J00,000, these countnes had taken no less than 
£~2,000,000 sterling. Such a trade as this, it was sub­
rJ,ut.ted, would well support a t elegraph to India and tbe 
Bast. The speakers, howeve~1. brought forward some in­
stances of th~ great injury innicted upon business men by 
tl~e blunders 10 messages by the Indo-European line. A 
L1verpool house sent a message to India. in September last 
'·Contract for 1,000 l.lales." This was delivered as "Coo~ 
tmct for 21,000 bales "-not a very sligh t alteration when 
it is considered that the bales cost £20 each. A 
f.:,fl·eat mercantile house was 1~ed rather more than 
:\ ye~r aero through a similar error, a message re­
q nestmg them to purchase 500 bales of cotton, being 
telegraphed as 6,000 bales. Another firm received a 
message to the ~ffect ~hat their managing partner at 
.Bombay was senously ill and about leaving, so they at 
once sent out a gentleman at a salary of £1,000 a year to 
take his place. It afterwards turned out that t he message 
(lid not come from Bombay at aJl, but Mac1..ras and that 
it originally simply stated that one of the clerks was 
iU. The same parties complained that eleven messages 
had not been delivered at all, and that four were above a 
lnonth in transmission, and that two when delivered were 
<{l tite uointeUigible. Such are a few of the ex..amples 
~iven in the House of Commons, and we may add that 
t !Je latest news from India announces that the delays still 
( nntinue, the average time fol' the transmission of mes­
,..n~es being three weeks, so that letters get there nearly or 
(fU~te as soon, and have the advantage of being intel­
J 1&TJ ble. 

In England the sender of messages to India has the 
choice of two companies, to either of which he may confide 
his communications, together with £ 5 odd. The first of 
tl1ese, t he E lectric and International Telegraph Company, 
ff'nas the message first to HambUJ·g or Berlin, then io 
Vienna, then over another system to Belgrade, Constant"i­
uople, then to the head of the P ersian Gulf, where it 
p:1ssca into tho hands of English signallers, and is then sent 
through the cable to Kurrachee. The other route, by the 
~uumarine Telegraph Company, is to Paris, thence 
t•ithE'r to Vienna, as before, or by way of I taly, 
Macedonia, or Thessaly, to Constantinople. In either 
case it bas to ~o through Turkey, where the greater ~:rt 
of the mischief is perpetrated. Sir Cbarlel! Bngbt 
stated that were i t not for Turkey the avemge rate of 
t ransmission between England and India would be three 
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how'S. Now as the average rate to and from Spain is 
more than three hours, this is a stretch of the imagma.tion 
of the speaker, who, nevertheless, is a good practical man 
an:d ~ust ku?w that with the few wires, numerous trans~ 
m1tt1~g ~t10ns, and superfluity of messages, the l>est 
English s1guallers outainable could never send the Anglo­
J ndian telegrams at an averaue speed of three bouiS 
betw.een the terminal stations. 

0

When Mr. llenley's new 
P ersUUl Gl~lf cable is laid, there may be more chance of 
the execution of such feats on the removal of Turkish 
obstructions. 

As regards Turkey we have already published the fact 
that many of the Turkish telegraph officials get no salary, 
and fre~uently earn a living by delaying and selling 
the English telegrams, so no wonder these sometimes never 
arrive, or are delivered in such a fragmentary condition 
that P rofessor Owen could scarcely unite their disjointed 
bones. This fact was mentioned in the Hol18e of Commons· 
also another, namely, that in some instances persons in th~ 
fields have attached wires to those on the line, and read off 
the messages by means of instruments sheltered l>y a tent. 
Thes~ curious facts must be very interesting to those 
Enghsh me1·chants who paid for the said telegrams. 
Meseages formerly went quicker because Daoud Elfend~ 
who o~ce had control of the t elegraph department, bad 
a. . cons1dera~le amount of conscience for a. Turk, and 
tned to do htS best with the other "true believers" under 
his c~ge. This officer, however, bas been removed, and 
appomted to the government of the Lebanon, and is suc­
ceeded by a true Turk, who not only will not assist, but 
opposes tmprovement. We gather further information 
about the delay of messa~tes in Turkey from tbe L cliant 
llerald, which says:-

0 

. "Practically, the whole traffic- not merely between Conatan­
tmople and 'Vestern Europe, but between tho latter and India 
and vice versa-is coat upon a single wire. The result is, that 
messn.ges accumulate at the two Servian frontier stations by 
hundrella at a time, entailing delays which, when aagravated by a 
break-down of the Turkish wires, often leaves 

0

the tele~ph 
~o~rs, or ~ven days, behind ~he post. In Asia tho state of things 
18, if po.sstble, wone. The line to ~agda.d and Fao, along which 
the I;n<lian. message~ are se_nt, C?DSlllts of only t}Vo wires- except 
to puu-b~kir, to whtch a thll'd Wire ha.s recently been laid without 
a smgle lDSulator from Scutari to the Tigris. Of this line again 
one at least of the wires is generally unserviceable and the othe~ 
~ then monopol:iBed by the Government, to the co:nplete suspen­
ston of the Indian traffic, be the pressure or importance of this 
last at the tim~ what it Jll.JI.y. Thu.s it. iB that a London message 
for Kurra.chee Ill not unfrequently But, etght1 or ten days in reaching 
the Gulf c~b~e, while there is no phy~ical t eason whatever why 
the translD18&ton should not be effected m as many houn." 

This local authority then states that the mismanaaement 
begins at the extreme edge of the Turkish domini~ns on 
the borders of Servia. In fact the difference between' the 
Serviaus ~ Turks. ~as within the last two o~ three years 
become phys1cally V1s1ble all along the frontier line· be­
cau.se recently the Servians have ~een .making good :oads 
which run nght up to the Turk1sh line of demarcation 
and there end abruptly in fields, bogs, or waBte land~ 
~bus the Tt~k preserves his character, earned in ancient 
trmes, !llld .1s ~h~ same arrog~nt, ignorant1 fanatical, and 
tyranmcal mdtVJdual who bhgbted Grec1an civilisation 
a?d brought the ch;aracter of the finest empire of the olde~ 
trme down to his own leveL Turkish attendants on 
Europeans are usually known to their acquaintances as 
" hog drivers," and once, when a European aruba.ssa.dor 
told the Grand Vizier of the recent marriage of the 
Imperial potentate he represented, he was answered that 
" the Sublime Porte did not concern itself in the union 
"of one hog with another." Just so will not the Sul>­
lime P orte trouble itself about the unjon of two pig­
sties by a telegraph wire, especially as, under present 
circumstances, tne missing telegrams bring cash into the 
pockets of the faithful. 

Turkish officials being quite unfit under any circum­
stan~es to tra_n~it English messages with care and 
accuracy, applicattons have been made to the Sublime 
Porte to allow European signallers to be placed on the 
lines. In opposition to this reasonable reform, comes the 
great hindrance to better communication of any kind with 
~ndia. ~·ench and .Ru~ian jealousy at once opposed the 
mstalla.twn of English signallers, and the same would be 
the case with England and Russia against France, or 
England and France against Russia, for not only does the 
"sick man " hold the key to the Black Sea., but guards 
the great highway between the Mediterranean and the 
East · 

Fortunately for the P eninsular and Oriental Steam 
Navigation Company, the great failure of the Indo­
EuropClUl telegraph distracted most of the attention of 
the H ouse from the high charges and low rate of speed of 
the vessels ofthis otherwise well-managed body. No men­
tion was made n.bout the enforcement or non-enforcement 
of the conditions of the contracts for the conveyance of 
mails, but the committee would do well to examine whether 
the statements made in Indian newspapers are true-that 
responsible Government offi cials have neglected their duty, 
and not enforced the penalties due from· the Company 
when the mail steamers did not keep time. 

It will scarcely come within the province of the com­
mittee to consider the question either of a through railway 
to India, or t he line to the head of the Persian Gulf, pro­
posed by Mr. W. P. Andrew. P olitical more than physical 
difficulties stand in the way of both these undertakings. 
The Emperor of the French watches any movement con­
nected with the Euph1·ates Valley scheme with much inte­
rest, perhaps with the same keen and needless jealousy 
'vith which the English have watched the progress of the 
Suez canal. At one time, in fact, it was seriously 
contemplated to unite these two schemes under one board 
of directorij com}Josed of English and French capitalists. 
The late Lord Palmerston was a fri end to the constntction 
of this railway, and would probably have gi ven his 
infiuence in it::~ aid bad not IU.U!erable political complica­
tions stood in his path. Because of these hindrances a 
week of waste and expensive time unnecess.uily separates 
the English in India from their native la.nd, from home, 
and from health. The Sublime Porte in this instance does 
not stand in the way, and has actually raised its original 
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offer of guaran teed interest by two per cent. A short length 
of line only to the Euphrates would partly open the new 
route at once, as the river is navigal.lle a long way from its 
source. The recent surveys that have been made of the 
river have given less favourable results than those of 
Major-General Cheaney, and to secure safety t here is no 
doubt t hat the railway must transfer its traffie to the 
Buphrates much lower down than was at .first. proposed by 
the Euphrates Valley Railway Company which will ere 
long again show signs of life. ' 

TUE VENTILATION OF MILLSTONES. 

IT becomes every day more and more evident that tbe 
{r'ea.test m~der_n improvement made in cOl'n mills consists 
10 the applicat_10n of a curren t of air to the grinding sur­
faces .. W e will not now ente!· into the history of this 
great unprovement, more espectally as we.have heard from 
~ trustworthy ~ource tilll:t M_. Armengaud (aine), of P aris, 
tS now prepanng an htstonca.l account ol these inven­
tions, which is to appear in the next volume of his 
n~ted l~ubli~atione l ndWJtrieUe. There are many unhappy 
oullers m this country who need not to be informed that the 
English hist:ory of ventilating millstones is not devoid of 
even seosat10nal features. It may be Rllffi.cicnt for our 
present purpose to refer to an article we published last 
y~ar,~ which .cJea,rly showed that the first · steps in this 
d!rectton,. as m so man~ others, were taken hy our inge­
ruous ne1gb b.ours the F reoch, who .w~n; indeed, always 
noted ~or the1r ~xcellent ~yst~m of .milhng. Agaiu in this 
case did necessity conce1ve mvent10n; and the luxurious 
demand for perfectly white bread required an attention to 
the means for obtaining the finest flour. P erhaps the 
most ela.borate and scientific system of miUing is to be 
found in the large mills of the imperial city of Vienna. 
There? absolutely all the bread makes its appearance on the 
table 10 the form of small rolls of the most varied shapes. 
The pastry of th~ J( aiaeratadt is also renowned, and the gene­
rally sever e continental system of geneml police suP.ervision 
prevents the employment of such surreptitious aHls to the 
miller and baker as the adulteration of flour by means of 
alum and other deleterious chemic.c'll means. 

Nor are continental millers contented with our still 
somewhat r~~~h modes of applyin~ air to the grinding 
surfaces of · I stones. We are inclined to think that the 
well-known and very generally used system of exhaust is 
adapted there in a more scientific way than is generally the 
case with ourselves. .Ai3 good testimony we would refer to 
a really important work on milling, published 130me few 
years ago m Germany, but which is little known in this 
country. No book in the English lanl!lm«e treats the 
matter so thoroughly as Professor Wiebe's Die Maltlmiih'en.t 
The subject is handled in all its branches, and in a philo­
sophic.c'll and practical way. 

qonfining our a~nt~on for. the present to those portions 
which refer to ventilating m11lstones, we will notice those 
stateme'?~s which appear to us of most importance. The 
SJ·~at _utJlity ~f the ra.:qgage of~ current of air through the 
grmding surfaces of millstones JS due to the simple fact that 
tbe process of grinding necessarily heats the meal. 
~e stones may be ever so good a~d sharp, yet friction 
will always occur h~tween the ~am and the grinding 
surfaces, thus consummg mechamcal work and producing 
heat. This i;ncrease of temperature undergone l>y the 
su~stances bern~ ground ~s attended with two ptincipal 
evils. In the first place tt evaporates the water which is 
m~chani~lly co.m~ined with the grain, and in the next, 
this heat 1tself lllJUl'es the flour produced, making it less 
suitable for baking, giving jt a worse appearance and 
diminishing it.s storing properties. The vapoura produced 
also condense on the sides of all the pipes, the cases for 
t b.e endless screws, ~nd the. elevators. 'l'hi.s moisture forms, 
wtth the flour hangmg to 1t, a pasty substance which soon 
ferments, ~ving out a bad smell, and spoiling any good 
flour co~g in co~tact with it. The dressing appara­
tllses especially sufler; the meshes get filled up, and the 
~uffs spoiled. H err W.iebe omits mentioning the produc­
tion of what we call st1ve, or the fine flour dust which is 
driven about tbe miU by the centrifugal action of the 
stones. The injw--y to the flour, by heating and other 
causes, would be most felt in a country where very fine 
white flour was in most demand. With ourselves the 
general application of the exhaust fan to millstone cases is 
ru?re owing to its preventing the blowing about of the 
st1 ve. 

The reason why fine dust generally is so easily takeu up 
by the air is well worth some explanation. The atmo­
spheric aerial sea, at the bottom of which we live, bas a 
noticeable tendency to buoy up minute bodies-not merely 
those of small specific gravity, l>ut also of the densest class. 
It is but too well known to the Sheffield grinders ~nd file 
cutters that lead and s teel and millstone-grit easily swim 
abo~t in the air, following with the greatest ease the slight 
suct1on or exhaust current due to the inhaling motion of 
the lungs. The motes seen in a sunbeam are evidently 
particles of dust, and under favourable circumstances, such 
as i ts attenuation by heat, the air deposits this fine dust on 
our furniture. The fact is that the air affords a consi­
derable resistance to the fall of these small bodies, however 
high their specific gravity. It is true that the greater the 
surface the greater the resistance of the air, the mass of 
the body being equal ; but with the diminution in volume 
of any heavy body, it will fall much slower in air or water, 
as the diminution of its volume, and therefore of its gravity, 
takes place in a much more rapid ratio than its cross-sec­
tional area. A piece of meal, for instance, of (say) {in. in 
diameter, will fall with a certain speed; a particle of meal, 
however, one-tenth of this size, weighs 1,000 times less, 
and gravitation acts on it with 1,000 times less force, 
thou~b its surface is only 100 times smaller than that of 
the ~ tn. LalJ. For the particle of stive, the proportion of 
the resil;tance of the air to the accelerating force of gJ-a.vity 
is evidently ten t imes greater than for the larger ball. 

The preven tion of the blowing about of this fine dust has 
thl18 for result a. great increase in the comfort of the 
workers io the mill, as this fiue dnst acts on their organs of 

• See TllE E sClNEER of Jan. 10, 1865, p. 10. 
t Stuttgart, Carll\lii.cken, USGl. 
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