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ToE main object of thib invrution. l•y Arcloibald Sturrock, Loco- I bandscmt> Elation~, t~1ough at the risk ?fa .long terminal bill; and 
motive Superilnendent of the Great Northern Railway. Donc~ter, is when, at length, all1s compl~ted, .the hue 18 <.tften found costly to 
to utilise the adhesion deri"ed from the weight of tbe tender as a 1 work. Verr ~reque!ltly the new hue branches out of ~nd for•.ns part 
power to propel the train in addition to that of the engine proper of some ex1s~•n~ rail way;. and t~e arrangemet;~ts wb1ch are •n !01 ce 
instead of the engine, as under present circumstances, having the upon the ma1n lme are, With a v1ew to conveDlence, extended to the 
dead weight of the tender to draw. ne'~ branch .. It J?lBY, however, happen that the arrangements 

The invention consis1s in fitting auxiliary cylinders and engines wh1~b are smtable 10 the one case may prove very costly when 
on or to the tender, in connecting them through ordinary connect- apphed to tbe other.. . . 
ing rods in the usual manner to the wheels of the tend~::r, in coupling Hence the extens•?n o.r the parent h.ne bas ID so many. cases been 
nil or some of the wheels or the tender, and in taking steam for the followed by a reduct•on •n the net rece1pts, and the op~n~ng of new 
tender cylinders from the ordinary boiler which supplies the engine branches bas so frequently been followed by smaller d1V1dends, that 
proper. the impreE&ion bas gone abroad, and even become embodied in tbe 

The invention also consists in forming the water tank in the railway maxim, that" branches m·~ suchrs, and notjetders." 
t ender with a false bottom, and in leading the exhaust steam from The fact of the un.remunerattve charac.ter of many of these 
the tender cylinders into the chamber IJetween the two bottoms. branchl'S must be ndm•Ued. But the ques t1on occurs-Need they 
Somet imes, instead of forming the tender with a. false bottom, the be so costly? ls it not possible to construct branch lines on a more 
waste steam is made to circuhile through a coil or series of pipl's moderate scale of t-xp~:nditure than ba~ heretofore been the fashion? 
carried t hrough the wa1er in the tender· this steam beats tbe water Why ~bould there not Lea ciMss of ra•lwayt; adapted for the rural 
in tbe tank, and the steam which is co~densed in the cbamb~;r or districts, having the fame relation to the main lines that the old 
pipes r eturns into the tender and is forced by the pumps into the common highways of 1he country have to the turnpike roads? Rail
boiler . ways ought to be exteuded-a- "'"believe, they will be extended-

F ig. 1 is a side elevation c.f a locomotive tender co11structed ac- into eve• y mo~crattly popt:louH!l-11 ict, whet bar agricultural, mining, 
cording to the invention; Fig. 2 ill a horizontal section, one half or manufacturwg; but so l<•l•t: "" dwy are coustructed and worked 
showing the bottom of the tender taJJk, and the other half the at a losi, so long will their tXItiJSion be inevitably retarded. 
engine~>; Fig. 3 is a transver~e Eection, taken partly in front of 'l'he con6truction of clw~p railways is not an impossibility. The 
1 he forward wheels, and partly through the receiver and con- thing bas been done, ev~::n in this country. The la;.t in::.tance is the 
denser. Fiun Railway, in the <'Ounty of Donegal, which has been made at 

A is the pipe for conveying the sll'am from the boiler of the engine tbe moderat~ cost of £5,400 11; mile; and there ~tre lines in Scotland 
proper to the tender cyhudtrs D; D 1s a condenEer, which receives -by necess1ty a l~tJc.l of tbnft-where they have been mace at a 
•be exhaust stt"am convll)td from oue of the tender cylindets by the still chea~r mle. Hy their meana, districts before unprovided with 
exhaust pipe C; this cot>dtnEer cout.i .. ts of two cast. iron boxes or conveDJeut "ccess to tbe great highways of railway traffic have been 
chambers E, having each a wrought iron tube plate bolted or. one placed in communi~tion wiLb them, their rel:tourcts have been 
l'ide. and connected '1\itb eech other by (say) fifteen tubes; the opened up, and the results have lxen as beneficial to the public as 
6team entering the cbemuer p•~::.es along tbe tubes and is condenEed to tbe sbar~holders. 
therein. T htre are two or the~e coudensers n' in the taok oue This :.ubjcct of cheap reilweys for country districts bas been 
connected with ucb of th~ tE:uder C) lillder.;. F, }', are pipe:. 'cotJ- thou~bt of ~o much importaLce uy tbe French Government, that in 
nected. to tbe cbnwbers 1!:, to ronvey tL., uucondE-n~>ed portion of the ~ove.ruber, 1861, the~· appoiut~d ~ commi:.sion specially to inquire 
6team m.to the ntmOII]Jbere. Tbe uppu part of the,e pipes enter,. a 1nto II, Aud the r~p!lrts .or the•~ officers are now before us. '!'hose 
larger p1pe G, bolted to the out.•1de ol the tank. On the tank plate, reports are of a lugbly JOtereshng character, and tLrow considerable 
w ithin the base of 1be pipe G, holes are punched to allow the walt:r light on the i>ubjt:ct uuder COtJ6ideration. M. Lan, au eruineut 
which is forced up the )Jlpe to fall iuto the tauk. The 1,ipe G has a Freucb en~ineer, examined most of the cheap lines in Englund, 
transverse baille pl11te K fixed in it a little above the exhau~t pipe. ~cotland, and Ireland, and gives the results of his inquiries in an 

E>lu borate r<>port. Although be found &everal of them at work in 
Eughwd, Lo seems to Lave been most struck by tbe successful 

CHEAP HA lJ,"' A YS. r!*ults of tho liule Scotch rnilwuys, projected by local enterprise for 
tbe accon1modation of limiled ditstrict:>, 11nd rotttltructt:d and worked 

T BE ch ief obstacle to the t'.Xtcn~ion ul ruilways in t'bis countrv is under lotRimh1,1.cti(lu aud 11111nugemenl. He found tbem laid OIJI 
thei r 1xcet.sive co~olliue•t.. 'llu1~: '" Jti•W J.o <l lfl"r"tJc" of OlJillio.; as ~ith much jud~OJI'Ill, coJJt.LJUCl~!d wilb every rrgard to economy, 
to the e&bentinl •ml'ollanct< t•f nuh'")b for •h" d~vE'Io!JUI~:ut < f n. and woJkl() 11L tl.e swnlhbt p1acticaLie cobt. The re:;ult wa ... tlu.t 
counny's J eeourct~. y., \\ld Ill lllt~llotJ Ill llli~:~ day, tin' ) """~Lilt ,,~iJe they were. found to bl3.of gr~at local utility, ll.Jt·y )idded a 
commonroad>-IUIII!Jik(:j OI.Jd l>i!;l,\\uj-\\fJt; lo til~:: l~•tlt'tJIU r ) i fbii'Tltteof prohtupoo tbecapnul expended upou tlJeircon~>truction. 
they buve L~!cou\1' tl.~ llt'Cu~itltb of ~ucial and i11ou~tr•.,l hfe. A " 'l'l,~be ~mall ct· ~•pauies,' ~ays 1\f. Lun, •· are for tbe west pan 
district without tL railw•) •s, 111 a nuwuer, !iLut out Jr~;m fne itJtc-r- got up 111 tbe Jocallllt-:> pruvosed 10 b~ 6erved by the construction of 
communication wilt. tLtl world ut lt~l~;e. It ~~. tL11refore, quite u 1ailwuy. By fril!ndly arrangtments with the owners of laud, and 
natural tbll.t the populauou of all OJbt>ill::. ~:~h<.tuld dt»ire toLe phtctd uJ reducing tbe CObt of conbtruction in various ways, tbe6e Jocul 
rn ropport wJtb tbe Dillin lines of con.muuicatiou, a11d secur~; tbeir hoes are. made at a much Its~:~ cost ~ban if they bad bel'U proj~ctcd 
fai r s!Jare in the bt:neiJts of tit is greut itJveutJOu. aud earned out by the grl'aL compaDies, who are usually made to }Jay 

But railways 1110 bO cobdy. 'l hey an: co:.tly in their projection, the highest price for laud, and are themselves prone to ex ecute tLe 
in their engiutenug, m th~ir c~>utll uctiou, aud in their "01 kiug. ntce&~ary ~ orkb u1 on a lnrge and ccstly Ecale. '1 be constitution of 
lle!ore getung a litJe th• <.tugb Pu1 httmlut, a ho»t of witne£~tb mu.,t the companlt'b in the loc .. Jiues tbtmbelves places t he direction of 
needs be brought to IO\\D, 6<-n•ellllltd from a great dJ~tance, and ~uch tuu:rpribeS in the bauds of pe:rsons locully intertbled in tLeir 
kept kicking tht'ir be1M, wuitiJJg 1Lt•r turu Ltlo•e Colliruittel'S of ~ucceE@, who not only re~~.lly and efficiently d1rect tLem, but are 
both Housllb. Then corue!l lhe lvng arr&) of witue~fe~, llilllbi•II.Ued alWD)t! on tbe at. rt to beize opportunities tor enlarging their useful
by counsel, who examine aud crob~>· t.1illn1iue I bt-m "I le11gtl•, followed 111 t.s, cconomit.ing 1 heir working, and increabmg their traffio. 
hy the d~cisi<.tn <.tr iudecibion <.tf th(:j c~·nuui.tt-E'. Th~ hill1s won <.tr Where the 1,robuuilities of increa.,e of traffic are ~mall laud is t.uk~::n 
lotit at the CO&t of ruauy thou@audti of )louud~. ln the case of 011e of fur only a ~iugle lin~:~ of way, excPptiog neur some of the principal 
the contet.ta of latt thsion the Psrlll<OittJiary cxpenee:. of a siugle ~orations; but "bcw tl•e•e •s rl'a~ouuble prospect <.tf increase lana 1s 
llnsuccet.sful bill are blated to huve bmounted to upward. of taken for a doublo liue at once." 

£5~,2~~t i6 when the Act bas been secured that t he real costs of the 'l'unuels are avoided because of their costlines!', and the pro-
jectors do not Lebilate to make a considerable detour to uvo1d a 

:de~king bcgiu. Owners of pr.operty, the ,aJue of which may difficulty, rather than undergo the heavy expense of ~::itber boring 
e~~a ruyted by. the proposed hu.:, rt•Ol t to. the well-kuowu under it, or going over it. " We must observe," addo~ M. LatJ, 
~ 1 odd 0 s~red~ng the last penny from tht~J 1 OJected com.!' .• uy for "that the topogruphical couditions of the di.ilricts JServed by tl•e 

e an requne O•· tho ra1lw"Y· '!' ben tile'~" .. , '""'""<~•y, often lines in qu~bt•on considerably facili tate their exec•Hiou. 'l'be 
much more costly than they Del.d be, .for t'ngu,lers have a naturul greater number c.£ them have for their obJ'cct, uot to run through or 
desire to ext!cute works tb t , 11 b 1 d' d their reputation. Arch'tec" !' riiJg t •t:m ere ·~an. Wllll~ce 1 acros.s ~ountuins au~ valleys,. but to bolc.l tdotJg the level ground, 1 Is a so take a. nutural pnde 1n erecung and JOID to~atber d1slant poUlts, or rather lllmply to aso~:pd thf 
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valll'ys, whose windings are followed as much as possible. In 
these primary conditions. the l:icotch engineer$, while duly pro
viding for the solidity and security of the road, study bow be&t to 
follow tbe natural level of tbe country, 1 bugging the ground; ' 
applying tbemsel ves with infinite care to avoid all unnec88sary 
expeube; studyint,: economy in construction always, and beauty of 
works never." 

Tho lines being made with the sanction , and partly with the 
money, of tl•e adjoiuiug proprietors, they are found much less 
exacting than they would most probably be in the case of a company 
of proprietors cuustructing tbe line who were strangers to the 
locality; and t~e arrangements of under and over bridges, of !!(&t.ea 
and level crossmgs, which usually add so much to t he cost of con
struction in ordinary cases, are, by such co-operation and assits
ance, usually accoruplit:hed without di fficulty, and in the le&l>t 
exk.ensive mannner possible. 

J'be stations, also, are constructed with extreme simplicity- the 
iutermedir.te stations being usually of wood, a nd the terminal o~s 
only of stone. L ong, raised pl,tforms are avoided, the carria~s 
bdng provided with ample steps, to enable the passengers 1 eadily 
to enter them and alight from them. Of course. this arrange
ment is not first-cl&Ss. L ines of such a character, if esta
blished n!'ar London, would probably lead to endless com
plaints in the Times. But cou••try people are satbfied to havtt 
a railway on aln•ost any terms, 1md they Lave no difficulty in 
accommodating themselv~s lo the means of transit, bowcvt>r p ri 
mitive, which are provided Cor them. They are too thankful for 
the bles.,iog to be at all fashdious about it; and they know very 
well that, as the traffic increases, so will t he accommodation lJtt 
improved. 

.M. Lau's report on this subject is set forth at length in the "En
qu~te sur l'Ex ploitation et Ia Construction des Chemins de Fer, 
publi~e par ordre de &on Excellence le i\linistre d'Agriculture, du 
Comme•·ce, et des Travaux Pubhca." It is followed by a still mora 
in~er~sting report on the same 6ubject, by .M. Bergeron, formerly 
pnnc•pal.e.ng•ncer to tbe \ Vestern ot France Railway. '!'bat gen
tlem~n v•s•tt:d England, otJ his way to Scotland, in 1860, before the 
appomtment of tbe comm6sion in que::.tion ; and his <.tbject WitS 
pHrtly to s~e the scenery of the N ortb and partly to make mquiried 
as 10 t he working of the cheap Scotch ra•lways, of which &omu 
vag~e nccouots h&d 1eacbed bim in France. AI. Bergeron, while 
pa~bJDg through L ondon, c11lled upon the writer of the present 
a.rncle, for tbe purpose of ascertaining whether there were any cheap 
hues, worked by local companies, in tbe neighbourhood of the me
t:opo~•s; but. bUcb lines bdug v~ry rare in any part of England 
h ttle mformauon could be g1ve11 h•w, and he proceeded to the north 
to pUrbue h1s itJquiries on llle "ubject. In ltbS than two months btl 
rt:tUI u~::d, l•aviu~:~ colltcled tl•e 11~-t.:~:ssury fac1s, \vllio.:b in his opinion 
wer~ of much. P•:actic11l value, as bOIVIUI) tlle probl~~ of cheup rail~ 
wny.ll, and y ou.J llng out the true method uf d~>veloving the resources 
of .to ruuce 10 dtblncts comvarauvely remote from the great centres of 
us pupulatiou. 

" llle case is very simple," explained M. Bergeron. "The great 
companies do eve•) thiug on a large scale; tbe small local com
IIIIDI~b on a t:calo belitting their means aud tLeir traffic. T be for mer 
lire duected by gentl~mtn wbo prob .. bly know lillie or t he locality 
to oo. &t:rved uy the branch, and hold their weekly or fortnightly 
meetings <.tf a l~w hour::. each at a con.,ider.-ble distance from it· thu 
l~ttcr •s. direct-.d uy re:.i.d~nt gentlemen, w ho, though n<.tt pr~fes
SIOn~l <.hrecto~t>, and ret~::JVJDg ~o direction allowancl', ure )'t:t a1oply 
repa1d for theu ~ouble .l:IY tb~> 1mprov~d retu_rns on the capital iu
Vo:bt~c.l uy thtm 10 mak111g the ra1lway. W1th the large compauy 
~Le mc.ome o~ the bra~cb is altogether ~:oub.-idiary, and compara-
,1\'ely IIJ>o1gn•ficant; w1tb tbe other it constitutes the sole revtnue 
of ~IJ~ uud!lrU.king. Hencd the cart:ful stuuy of all methods of 
avl·•d•ug unne~ssary expense, lirbL in the purchase of land uex t in 
tLe co~t ?f construcuun, a~d lastly iu the wo1 king atJd man~gement. 
AlltL•~ IS of the greau.•st 1mporu.nce in the nsult; for, whereas the 
CObtly hne of the l~trge company may vossibly yidd little p rofit., and 
eve~ be worked at a loss, ti.Je bmalllocal branch uoually showll a fair 
pl'ofit ou the working, und the directors are euaL1ed to divido 
amongst them~elves aud the other proprietors dividends ranging 
from LLree to e1ght pel' cent." 

'l'h~~ s~bject is vi so muc.h iot~rest and !m~rtance to railway 
pr.op~ 1eto1 s, as w~ll as to .the 1Dbab1tants of d1stncts not yet brough' 
wllhlD th.o .range of ra1lway communication, that w e propoye tQ 
ret urn to 1t 1n fut~re numberi.- R ai/:oay New1, 
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