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Beollaml, nmadgamnted three years age under thoe poame of the Highland
Railway Coropony. The worls cansist of aomedn line feome a0 poist near
Perth, extendliigs mnthw onl CFF aides (o the town of Forees, wind o Tase-
Iine running pewrly nl sight angles to U olhier, extending westwinds from
the town of Kol by Elgin and FPorres along the shores of the Moray Fith
to Inverness, mudd theoee alunyg the Beanly, Dingwall, wud Dornecli Firths,
porthwards to Bowwr Bridge, measnring {tom Keith o Tnverness 50 miles,
and {from Doverness o Bonar idge 5% miles, wod making together o buse-
line of T8 miles, These wilways traverse the worthern et of Perthalire,
and nre the nmaan lines ol commumention theougle part of Banfishire and
the counties ol bnverness, Nadru, Moray, wul Loss the whole includiug (hree
branclies—Llwo (o the ports ol Burghead aml Findhorn in Morayshive, nud the
cther to the vitlage of Aberfeldy in Lorthshire—und extunding to 246 milea
lengtls.

The eouutry iy fertile ] compuralively flat for o distance of about 40
wiles novtle of Ferth, and alse wlong the shores of the Moray, Dingwall, and
Dorneel Fivtlee; bl between Pardlishice aoul Mornyahire tho line erosses two
runges ol the tianping Mountadns, the mone sepaeating (e vglloy of the Toy
from Lhat of the Spey, sl the northern runge seputeling the Spey from the
valley of the Fhalhorn,

The Lurge vivers whieh = 7 7 ’ ©sdchongh duto the Tay,
tho Moray, the Dingwall and as the railway in
mmosl cises eronses Hhieso v B eonstderable nugenitude

were requived. Besides tho cressing of these vivers, other dillicultion of a
formidable elirneter wrose in evossing (he mountaing at ko great an eluva-
tion, nnd in pressingg (e rocky el precipitous defiles through which portions
of tho line haul fo run,

The morthern emmitios traversed by these railways, exeept along the gliores of
the Firtha, nre eliily pustoral, exporting large nuwbers of sheep snd cuttle,

Thu fishieries ulso wre onan extensive seale: hesides the salmon fisherics
in the vivers, the annual ke of white fish in the Muoray Firth amounts to
abaut G000 Lany,

The oliject ot the promoters, therefurs, was to aweep the fertile shores of
the Morny Fivth, aml to seml the pradace of the country by the most diveet
rowlo to Perth, aeross U monndaing, thus saving o detour by Alerdeen of
nearly GO wilew To laying ont the wain line and erossing the Grawpians
Ietween Perthe end Forees, boug and steep inelines coulil ot be evoided, but
there i+ no slecper gradient oo T 700 teoughaut,. The line to Blair,
3G miles from Perth, rises only 5483 feel above Lhe level of the vea, but from
Blair to the sumonit of the southern runge of the (rampians, o distance of 17
wiles, the line rises W05 feet, making the extreme summit 188 feet sbove
the wea T this distwnee there are pradients © - 10 continuous miles of 1
i 72 aned Iin 70, and in the romeining 7 m' o the inclives vary from Lo
Ta o b in TI00 After passing this summit the line descends into the valley
of the Bpey, fulling 700 feet in 15 miles, the steepest gradicnt being 1 in 80,
On croseing the Spey, 1o line i3 comparatively level For w distanee of 24 mileas,
when it again ascends by grndients of 1in 84, 80, und 100, in order to pase
the northern ridgo whicl scparates the valley of the Spey frowm thut of the



1452 . REror—1867.

Fiwdhorn, This sumuit is P0G feel +bove the sen-level, 1L altorwards do-
seetds to Porres (e point of junetion with te Laese-line) by gralients, the
steepest of which aro 1in 70 Tor S miles, aod 1 in 76 T -1 miles,

[ this length of the mats diveet Hne of 101 miles, there are wo smali
Lwntels, one o S50 yurds near Dideeld, and e atler T tie Poss of Killie-
erinkic of 11O yards i lengil, both consteneted very muelc with the view of
avollding injury to the mljeining seenery.

The prineipal diflicnlties that arose in dayving ont the line were in pussing
through the narron detile st Duonkebl, te Tenntitol demesne of e Duke of
Athole, and ugain in penetrating throwsle the picturesspie UPass of Kiflieeranke,
where Lhe mountaing, us it weve, elise i upon eaclh other for o great height

likewise in passing along e warrow, precipilons, and rocky valley of

the Garry, close to o huge and rupid suountain-stream ; also the Park gt
Castle Grant, and the defiln ut Nuntleyy Cave near Grantown.  These
pointa i partiondae requived waeh stucdy, with repeated Lrind ol contonr
levely, 2o as to obtain o knowledge of the precise formmation of the ground,
and to ¢lioose the best dircetion at they Towest possible cost. At the Dass of
Kiliteerankie the banks were ko precipitons sowd steep that the line had to bo
supported by breast or retaining wolls to the extent of 6899 Jineal yurids, and
to the avernge hieizlit of 20 feet, the extreme lieight of one being 65 feet;
and in order to earey the sailwny nt the nrrowesl point in the Pass wlero
the precipices elose in, e it were, on either side, and afford searechy any ad-
ditional spnce beyord that oceupied by the chinnel of e river, instead of
supparting the line by breastwally, i was deemed prudent 1o construet a
vindnet of 10 arches, GO feet wbove the river, which with o tunnel ut the
north end earries it suceessively throngh the Pass. At two other points on
the line, in running up the sides of the Gurey, breastwalls had to be formed,
respeetively 34 and 85 yards in length, and 15 feet in average height. All
these breastwalls, extending to 1630 lneal yards, are built with line, and
act cir 2 molid foundation of dey gravel or gk, at oight angles to the face of
the wall, which batters at the rte of 11 dneh to the fout.

The ypaces behind the walls are filled with rolble stones, set by hand for
10 feet wide, mmd further back with dry gravel, it being important that all
enrth or eluyey substanees should be exeluded. The writer prefers the curved
to the slruight batter, as it gives wore eflvetual vesisbunee 16 well built: bat
breustwally wre to be woided wherever virth embankments cun bre suhsti-
tuted, as, in Dis experichee, there we subtle fnflnences in the Seottish climate
of alternate frost nnd et in winter, which opetnte imperceplibly to their
dextruction, nund they regquire cavelnd mad constun inspection. Exeept where
those breastwalls beeanme necessuey, the whole of the lines wera furmed in
etettings and embankmenty, and for consideralle distances nlong the slopes of
valleys,  Where the ground  was precipitons or drpegulnr in the cross
scetion, level benchiings were Tormed, 10 feet i width, immedintely ander-
neath the permanent way, in order thut the slovpers should huve wn equul
and solid benring (hroughont,

In running through so lurge an extent of monntainens eountry, the line,
as might be expected, had (o pavs over some lengthy of soft ground and
morers.  The principal of these were for two miles near the town of Nudrn,
nlxo for ahout two wiles near Keith, ope oty on Davae Moor, sl abent a
mile in erossing theoweh o bollow vt Dranoeliter on the summit of the
Grumpians. Lo all places where the gronm] was particularly soft, o uuiforny

modo of treatment way adepted. Fwo paratlel droiny were tivsh el ontside o=

the fouces, about 50 feet upurt, from 1 Lo 6 feet deep, nod with slopes of 1

7. the surface of the rowd; and an additional sleeper (mnking the slecpers 2
k> - oot 8 inches from centre to centre, instead of 3 fret) way found preferable.
. There was nothing fur it, at the wemi, but to Lift the roud overy other week
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to 1. Thiv druined off the surfuce-waler; anid, after mqking upklho hivles
and other irregnlarities of the surface with turt, the spaee tur the rilway to a
breadth of ubond 15 feel was coverad wilh two or three layers of swarded
or heather Lued, having 1hie sward side of the lower lu)'t‘:r undermost, and
that of the top luyer np, the joints llrcukillg band.  In this way a .guod‘nus-
tuining surfuce has wniformly beeh oblumc_'d‘. On this _‘m:‘d of turf the
ballast was Jnid for 2ov 3 teetin depth.  This wua guite sufficient to support
tho teafile, bul as in some eases the bed of moss was frurfl 200t 0 feel in
depth, the milway mercly Houted on the surfuee, unfl was in the first inslance
undulating, nud yielded in some parts from 3 lu 4 inches under the weight
of the engines passing over. Tu obviuto thiy undulation longitndinal benms

of timber were trivd at one place, 30 Lo du feet long, below the sleepers, but

this was found objectionable, ng rendering it moro difflcult to rajse or repuir

e it sunk, until it had acquired o solid bearing. In rmuny places wo had to

" lay on 4, 5, or G foet in depth of additional gravel, and in one pluce no less

than 27 feet, before the road heeume sulitl'. ]r:. the ennrae of two or‘ .1.111‘(‘{:
yours, however, with due attention, the rails being fhed, the lines throug
theso mosses were ull Lt gould be u_lruircd fur sulidity wnd pgl"umnl\-n_uln; o
Ae the writer hus =uid, in crossing so many mountuin-rivers, :nn W[s‘
magnitude had to be consteucted, involving considerable variofics of execulion.

The principal of {hese bridges may now .bo described, and any lwc}]:]“mti};
will be noticed which muy havo erisen during the pmg_tl'emno_f the works. ]

was it possiblo in generul to uscertain, by boring, the precise nni"uirc of }zm
foundations, heenuse many of the boulders in the grnwl were of lurge s ;:,
and were often mistuken for rock.  The only way 1 which nn a_ppruxlrlna z
knowledgo of the foundntions could be oljlv:uncd Wi by dm.'nu:'lru‘il‘ru( slu

yaricus l;ltu:m, and, when the bed of the river ul'lmlt_tt:d. of it, “Oo‘l._n‘ p‘l Lﬂ.r
81l we workell very meh in the duk; but {he writer’s long eX rum‘v v

theso rivers, und of the nainre of their floody, wis of gl‘l.‘lllll'.ll\llllnl‘l"l,':l.t. i
enabling him to fix tho depth of the foundutions and the precise description

. of works, W sceure the necessary stubility of construetion. 1o only two or

threo cascs was thero any fenr of sinking.  What hnd chiclly 1o be ;Eluurd{ﬁ
pguinst wus subiden and impelunus ﬂ:mds, npmul.lmes ucc?:ngpixiiicc lv;;s )
floating ico and trees, undermining the foundations and dra‘mﬂ,.,m;:,L 1 -t{) Ll '
it was therefore important to previde ample waterway. The CE"\B rliu. u.g .
these Lridges ranged over twelve years, and during t]mt time 1 Lnl, igsl Lf 1
eonsidernblo ehanges in Dridgo huilding, by the adaption of iron ey ‘1;:.LTH ;::
phers, and Taltice ginders in mpunning the waterwnys, ﬁndthn_t,. x;z; v wor
progrexsel, these improveisents were ndopted where found switable.

i i 3 o owell both for roads and
® 11ud this plan, which the writer has found o anEwer B W e
mil*n:lﬂ(‘ bcrl-n a[-.dtupml in the elayey ground at Balaklavain the Crimea, a grod romi might
hare been formed. .
1867,
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a double lino wus L3620, Fength 371 feet; heizht 56 feets oot per
wmietitg of five nrches of 73 fect apan
. b owpa, and 2oenst-iron openings
of 27 nnd 35 Feet wpun over ronda. The foundations of this brulge, ns in
many ethers, consisted of shingle for 20 [l down, but at the north nbut-
menl wnd pier the iron rods driven in appeirsd o peratrate considernbly
casicr than at other puinis of the channel, nal 1t was deemed prodent to
construct this abutment and pier npon bearing piles anl w platform, und
they were uecordingly so done, ws exhibited in the dvawings.,  The (otal
length of this bridge, fncluding the side nrelies, s G669 feet, aned the lolal
height Trom the bed of the river o e top ol the prespel is0-40 fecl, T s
construeted for nosingle Tine, and cont LI, Cust per Pieal Tont £20,
No. 13 is w good example of o swiay bendye built nevoss the Culefonian
Cunal, which the line spans on onoslew of 65 degrees. [t consista of 2
girders of 120 fect in ength, T2 feet of which, omr the eenltre ol the Lurn-
Lable, spank the eanal, and e renminiog 49 feet foems the bulande weight,
Advintnge wus taken ot the canal beivg cimptied for vepaiys (o lay the foun-
dufions of the musonry, which are ona platformonnd piles b the solid gravd,
U Jeet below the surfuce of the water. The depth of the canal s 18 Teet,
awd the width of the locks 40 feet, the ennnl banks being 1200 feet apart.
Some difficulty oseurred at fivst darirg ot westher from (he expansion of
the iren nffecting the wdjustiment and elosing of the bridge, which wus
rdmedicd by mwons of npowerlul serew, el the bridge Tog been sweorked with
subisfoction and safety for the bast five yenrs. This brddge, with its machinery,
timber, wharves for protection from vessels, dislant und station signuls, &e.,
complete, cost LATIS, !
No. 14 spans the Hiver Conun in Koss-shire.  Frum peculiar circumstances
it was neccesary thut this bridge should eross (he river ot u skew of 45
degrees to the strewn, wued ns there were rock foundations, there way ns
difficulty to contend with beyond that of 4 or 5 teet of water in the channe
of the river to reach the rack, wluel swus suceessfully acconplished. Tho
peculiarity of the skew with the river at this jlace would linve been more
eazily provided for by the adoption of iren girlers from pier to pier, but
s the writer found at thut time that iren girders would be fully ny expen-
sive, and not go permunent ns o stone bridge, and as thero were wdmirable
quarries in the neighbourhood, he tesolved Lo construet this bridge, as alvewdy
suld, on u skew of 45 degrees with the river, by o series of right-nngled riby
or urches gpanning from plor to pier.  This s no new nroggernent 5 bt the
writer i8 not nware of the plan being adopled for w4 weries of wehies of wp
Inrge o span in wny previons instunee, The bridge consiats of & wrches of
73 fuet span cach, the archew being conatrueted of fonr vily, cuch 3 fect Y
inches wilde; Lthe arcli-stones are 4 teet decp at Lhe springing, wd 3 el
deep ut the crown. The keyslunes of the eentre part of vacl el were mide
Lo eonneet wilth encli other, ns were The stones in the Wimeehings of the
urches, wid gome sramps of iron were fnserled ol the joinly Lo conneet thy
ribe.  The work was successfully neconplished, und constitu'es wvery perfiet
picee of bridgre musonry. The totul Tength of the bridge is 540 feet, nnl the
height 456 feet from the Dod of Gie viver. The north olutment i3 founded
sud feat lower down the river han the sonth, and the wliole strucelivve, when
the centres were removed, wus founel vo aeenrately built (hot we Joint in it
sliowed uny indieation of setting,  The cost of Wi bridge for o single line
was £11,391.  Cest per lineal fout £2] 2y,
There are muny other bricges, as may be supposcd, over so great un extent
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of comtry, nud 1 conntry o much expused to floods, but those nbove de-
seribed are (he prineipol 5 the entire waterway spanned over the enliro system
i 0828 {eel. ) . )
bm(n)ﬁ l;w (1(-1111rul Ruilway from Dunkeld Lo Forres, 104 milew, heing n xinglo
line, (here nre 8 viaduets, 126 bridges over strebms, I_I!) pulﬂ‘,f: m_ul ne-
commudsalion rond-lricges, nnil 8100 yurds of cr.\’(:r:,-r'l draink, varying in sizo
from 18 to 35 inches spuare. There nre 1558 lineal :;:n_wl.u of Twenstwulls,
MM, 700 cubie yards of rock eutting, and 416,000 n.ﬂ::_ .)':n'nlx ol carth-
work, being, including rock and earth, at the rule of .‘u),;:h culre }':111];-. to
the mile.  The larguest ctabankment was at Rafford near Forres, which con-
e B30 000 cihie yards,
tm'lll‘;:tlz [i('rl‘lllllll'llL \\':i; consints ol Tarvh and atural-grown S':w.rlrh fir sleepers
of the nsual size, 3 feel aparl 3 tho chaim wre 22 e, in weight; the rmils
weigh 75 Iha. to the lineal yard, are in lengls of 24 feet, and are fished at
th?l‘i!z-’ T:‘t;:-nl cout. of (he workes, including nll extra nnr]_nocnn!mudnliun works,
amonnted for (e 101 miles, to £T953115 the ]:”E'I' ll'f:lmllﬂ;; severanee, to
£70,000 ¢ and the preliminary, parlinmentary, engineering, and law :-xpv.x;ucis
to £50 803 mnlking the cost of this porlion of the Cornpany’s lines £010,204,
PRNGO per mile?, ) )
or'li'hu cunitrm‘l:i were entered into immedintely after the pasing of the Rill
in July 1361 the first turf of the railway wns eut on t'hc 17th of Oetober of
the game vear, nod e whole line wos pused by e (m\-glrmuu_nt. Lnspector,
and openvd for pubilic teaffic on the 8th of September TRGS, being one )—c]nr
and ten months, nn wnprecedentedly short time for works of such magnitude.
The works letween Forres and Dunkeld were ('i'n'_lrl_vdpmto nine c-)rilrn_clu IL:t
by public ecompetition, and were untlertaken £L15,705 L|':-111\_\' thcll',t:m_ncer 8
eatimute, and were completed at 12 per eent. over the ]'.nglml-vr.fl (.-;anuto,
including 4 per cent. for pecommodation works ordered hy land valustors.
Tho traffic has heen worked sceessfully and without accident for four
years.  The wail trains perfirn the Journey between Iﬂ\.'l."l'll[‘ﬁ.% and Pcrll;-
(144 milen) in 5] hours. Tt wus propused to the Post (Htico, but nol agreec
ta, on accaunt of the expense, to mn them 1n f.ullt' hours. load i 4
An ordinary guorls train of 20 WagBons, 6% L0 Lc:us grna_s; ﬁa , 1'!1 dr"tg\f;’\
up the rleepest inclines by one engine, having 17-inch eyhinders and 24-
DR, .
mc’}'ll::t‘rtl‘:lﬁn is rapilly inereasing. Thc'slmnp and caltle, which mx'edkln
reneh e southern mirkets by a toilsome journey of a mnnl.h or Kix wec s,
are now conveniently ll‘llllH‘ulﬂlf‘fl in u.(tlui.' at lesy cost, the Company having
ied i oane week uppeards of 21,000 sheep,
031'11":‘-(1!”1::5 :;;:l over lhulmnunl::iu—l‘id;:l-a ll]l‘c?llll}’ llL‘E*(‘I'illl:ll, it wns fenred “tllut
erinus interruptions would arise frome sunw during the winter, but o8 the
writer had o knowlelze of the whele r-olurltry_['ur many years, he did '1‘mt
anticipnte oy diflienl'y vn this hewd which lu_nght l‘mt b overtome. The
wammnid i ahonl 5000 feet higher than that ot the Caledoninn lmu,( ot BaINo
1500 feel in nll ubove sea-level and 3y noe doabl mm‘u'vxpr]uud. lhe fird
winter, viz. (36364 it was wholly epen andd e trafie uninterrnpled ; “i
Febrary of (e secowld winler, viz. 1865, a \'rl'_\'.lu-u_v:.' show-storm ueeit r‘vu
all over the north of Scotland, in peding the traflic of :Imost all the nfrrlltlu.‘n
reilways, aml stopping the braliic an the ighland line for fl!lbll‘ or 1i\u]f ..n}:u%
whieh wus only restored with great diftienlty hy the labonr of large hodies o
» [he oxire work claimed by one Canlrnelor is oil] unscttied, Lut is salued and prid st

ihe rafe al which (he extre works on 12 iniles of (his rpstem of prilways have been amicubly
pettled,



men. It was evident, therefore, thint some decided steps must be adopted
to overeome tla gnow didiculty, md in Uhe beginning of 1566 the toad wa
k.upt pretey well open by Lthe appliention of sanw-plonglsc: and Uie expy-
rienes of that winter muwle it quite clewr that this difficulte night, with
proper appinnces, o coffectualy overcome, wid mewns were wecordingly
adopted fer thut purpese. '

In theso clevatel regions, when noanow-storm orenrs, *t is nccompanicd
with high wind, and the snow s comserpiently drifted with great mpidity
into the hollows and cuttings,  With the view of obvinting this, seraen
fenees of light timber, or of deeayed mleepers, on carthen mounds wers
crecterl & fiw yards from cael side of the enllings where e e way eaposed,
Theae wore fonnd very effeelive for intereepting the deilts. There wan (hen
provided spow plougha of three deseriplions, viz : —One, a light plongh Gwd
to all the engines vunning on the line, ndd wnpabli of deating 12 (e 21 lnchey
of now smow.  ‘The seeond was 0 more formidable snow plough, whidh wag
fixed to a pilce engine, aned was fowrd enpable of charing 2 1o 3 fect of
unow.  This pilol engine wos attctusd Lo gonds or passengor traine, T
third, and lul‘gl'st. class of lll!lllH'\ wan fuund to cdear mnow 19 e 11 [eet
deop, withe the nid of four or five goody enginos.  'Hhese applinnves, notwith-
stawling the very seriond snow-storms which were rnvonntered on the line
in Junuary lart, were capuble of keeping the line wimost whoily clear.

This 1 consider a great trivmph, mnsmuce wa the Highland line, over
euch high elovations, was kept clear, while, by the smmne starn, tha lines
thraughout Scotlamd, England, and Froneo were moro or less bloched vp;
the Iines 1n the north of Scotluml hetag stopped entirely five or six duys—
tho maile for Aberdeen being delayed three davs from London, and two {rom
Edinburgh.  The Norfolk line way Llocked up for sume duvs ; the Tlolyhead
mudl detnined from 132 to 16 hours ; the Londer, Chatham, and Dover blocked
up for two dnys, us well as the trains o Franee o Murseillea,

Much credit is due to the nctivity and attenfion of the Highlund Compaoy's
ofticers —Mr. Btroudley, the Locomolive Superintendent, and Mr. Butde, ¥a-
perimtendent of Permancot Way—Mr, Strowdley having pluiied and con-
structed the snew-pleughs,

As nspeeimen of a cheaply eonslructed line of railwuy, tho wriler nnnexes
a noto of the dutails of the northern portion of the Highlun? Railway, from
Invergordon to Bonar lcdge, 26§ aailes in length. “The eountry Lhrongh
which this section of the line passey in compuatively Level, and geverad parta
skirt und run through the ser, where the works had o be protected at con-

giderahle eost. The cuttings amounted to HI9000 cubic yaudy, of which
ubout 20,004 were rodk. There are 27 bridges over strevus, 4 of them
40 to 50 feel span, 26 public and aceommadation road-bridges, and 20424
lineul yurds of draing, vavying from 18 to 36 inches wgunre.  The rails are
double-hieaded and weigh 50 e, (o the yord, wied ore fishied ot the jeiots;
§ of the chairs aro 204 1ba, nnd j 298 e in we'ghte Tlwre nre ten stalions,
with permanent dwelling-houses for the agente und perter.

The totul coat of thia portivn of the line, the worka being of the vory hest
quulity, and the mnsonry all of slone, nrmutel o £501 per mile, or in-
cluding prrlinmentary and luw expenses and fand, £5858 per mile,

Commerciully, these lines, extending over 216 miles, have not ne yet heen
yuite suereasful, from the fuct of oo great nu extend of line huving heen
undertoken at once, it requiring in an agrigulturul country considerabte
t.me to develope the traflic.

Under the whole circumstances, however, the (raflic s sutisfactory.

The works are of the most substunliul choracter.  The capilel sccount,

+ ba able to pny in two or {hree yearsas disthetory divide
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which is wndur £2,500 000, iﬁl“hﬂﬂl— vl ™ far B \b'lr'l.]rh- :uuzunl-«; h{idj
while tho revenuu is vapidly inercasig. Foy the balf-yenr st anded, to

), Company will b alie Loy its pyferenee wul debentore stocks, B per et on

fto floating Halilities, w ok uhost 2 pes cend, on it rdinary stock oF L7000,

Tt will thus be seen Lt it the 1evenue inereases e .\.‘.;nu("rntm that 1][}
ithe e vz Tromy £ 13,000 1) F20000 per g nnp, e Duiipany W

Bas hithierto done, ) e b
H i ve x aherate

that cvenl cecurs, the Direetors muy with propricty give same :n.lml.\h.. ..ul1
to tho furthier extension of the muin fines ef comnni ation to Ciathnes o

Bkye, both ol whiclinst prove valiable feeders G0 U Highland systent.

These lines wore promoted cuedly by the gieal Laudeod |Il.li|ll-l.t‘l1ll':1‘ ‘.n. 1lhltt
conntry, umong the mosl prominent of which were the Fml ol h‘-.‘:..-;:_
Tord l"\:fn, Mr. Malhesen of Ardeoss, ML, My Alerry of Helladrum, 2 I.r.,

- Mr. MtIntosh of Raigmoere, Gol. Fraser Tytler, the Ihike of Sutherlond, &e.

Experimentul Nesearches on the Mechanical F’:'npnr!ir's uf Steed,
By W. Farnamy, LLD., RS, §e

Trexy: ‘s prolably 1o deseription. of mufesial thal ]f;m un}nl.x'l:;_ITl‘lln L;:‘;ll.l.:[
chonpgos i its uUeetove oo e g :lmI.. ]mignq_:. from t o 1L[,1,1|’.|'1| “.'.(:
gro now quaking, and Jive Bovent winale, Bo fnrrove (s |||mhl7\! r.|1|v"‘ “.L“m.i r[,”
jta sphere of ¢ pplication, we mny repsonnhly comelide I!.;:l] i . I[i\.q L
pttnin s4ll greater alvanees s I’]ll"llll_::l] el e D ‘ ]:[n|:“|m..“.l“ e
earliost Anprovements in the process ol th: 11‘1.‘||| 'gt:n-lun lnI - “ o
attributed to Corl, who introduced tlie process ol builing 1]“‘?. ‘:m ! “\l\-ﬁl,.; ﬁr..;;
reverberatory furnuce, aued those of wore recent dute 1o I w[mttl:l,l b firet
wsed 5 sepurate vessel for the 1'c<lm.-l.1uu of the mu.lul:ir 4‘1:;1” " ﬂ]uul e
more important changes in {he manufactere of ron sund steel (ha

introduced al uny former period in melallargic th;ry e
wo owo st ol the imprevementy llk:l?. Juve t ken place; --“-ll ~\| [ oo 1”“1{”
tively new sl interesting procesy of buining a‘nt ”1..'.. e 'f"_ " .I-u‘ll:“q-l]

yorse] nhinost every deseription of wteel wl r-;!.mcol- iron m.ql ; ]l], o ol
Tho sune Tesults may be ol mzncnl Ly the pr Lilling !ur.]\:wcl-:—tijtit b e
pamo oxtent, sincu tuo artificiul blaxt of the RBessemer p.{u_ P ¢t wity
in depriving the metal of its envhor, il in yedueng it b
cnsed Bualities are ulfordad

T the Iitler syslen

much gronter foree . '
tho state of Tofined iron. My this 1]m“£]m.fri.-m &:1;:1 T
n i i r Lo Intkle on v b L E
for attaning new combinations by the bl fon of measure N
of carbion iu?o thio converting vessel, and ik may i 80 u;ulalul as to fury
gtool or iron of the homoganeons state, v 1y kyown (‘]n:dn). e e

i e ! 1 4

By the hoiling imd prddling processes, steel of .-:nm'lnr o "I}H't b vy
De produced, bt Wil Tes eerlicinly s regwds qualily, s vvery i " .j,,..-.,\_
on tho skill of the opurator in elosing e funtiee ;tl'lhll_i [ntfhlt, ;ullvmli[\-
ine. 14 pr ion i cearyv in order Lo relain e et gIutiie]

f time.  Thas precatilion s BeCeastry an L puotily
EI' entbon in tho mnss 8o ns io peoduca by combination the ::.i[;u:nl
i i L in the Dessemer process 1 -

: el 1t will Do observed thabi : oc :
Fr o i he whole of the carbon is volatilized or hurnt
certainty docs not exisl, us the whele ot 2 n o ity
in i i . and by ponring into the vessel a eorts
out in the first instamee; une il e auuntily
of crude melnl contuining carbon, any pereentrge of tll_u_u: LlltTfnnrd:LnntIStl l;
obtainel in rombination with the iror, pessesing qualities b 1

g P H . v 11.’
the vnried frma of eonstruetion {n whel the ll}t'lil] iy ..I]Illll;;ll. .,1.,],1'".
the Bessemer myslom b not only more perfect m UselE Bd alimits of mopgrente

degree ol cerlunty in the resully tan coulil possilly e altuined I;ml he
1858,





