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On the Co11slr11ction and Work.v of lite Higlt/11111! Railway. By J m11m1 
M1Tl'll~:1.1., J,'./L './,;,, /?.G.;'., C.R., mul 11/cmber uf tlie l11slitution 

11 uf Cfoit H119i1u'a.,·. 
Turn litlo r, ·1trc:1l·11l,1 lhu union of scn:ml <.:0111pa11i,·s i11 Lho north of 
t--roLla,111, 11111al;,a11111l1·d ll,n· • p:111'l! 11~0 under tho 1111111e uf the llig-hlau<l 
Ilailw11y c:0111p:i11y. 'l'liu w111/,:-1 ,.,.11,.. i:,L uf a main li111: frorn 1l point m:ar 
l'crU1, nxk11di11;, nurtl,w:inl I Ii 111ilc:1 tu Ure lown of Fori ·t·s, mad a lia.• u
linu rnn11i11;, , ... al'ly 11!. ti;.:1,L tt11;.:lt·~ to lite 11thel', cxfo11tli11;.:- we~Lw11nl:1 frum 
the town of Kl"ilh liy l-:l1,i11 nmi l-'111-rt·>i alo11~ the 8UOrc:1 ttf tl,u ~lorny Firth 
to Invcrm•ijs, r1111l lht·11eu nlt111i; the llca11 ly, ])i11;,w1ul, 1111<1 1Jornod1 FirU,s, 
norlhw:mls Lo J!on111· Hri,lgu, 111c;L~nri11;, from l(citl, Lo I nvcrnrs:1 ;i;j mill's, 
lllld from l11vcr11c~~ to ]luuar Hridge f,;-{ 111ilc,-;, a11<l muki11g L,ogulhl·r II lmac
linc of I I :s milt·:1. 'J'hcs,• milway,1 tr,m·rxu the 11111'Ll1ern purl uf i'orlh8hirc, 
&nd nr,· the muin li11~ of 1·1H11111u11ic11lio11 11,rough purt of .llanff,hiro und 
tho counties or l11wrue!<:-., Nairn, Muray, n11tl ltv:;~, the whole includi111, lhrco 
branclie::i-Lwo tu th, porl::i uf 1!11rgl11:ml aml 1"i111lhorn in ~lorny:.hir ·, uu<l t.hu 
otlrcr lo the villugu of Alierfolily in l'ortlt,d1irc-untl cxlcudiui; lo ~4<i miles 
length. 

'J'lw c111111lry iM li:rlilc 1m1l 1•1111,pnralivtly flut for n. cli~tm1cc of uLont .JO 
milefl 1111rll1 of 1',·rlh, 1111tl ul~o ul1111g lh,, ~ho ro:>1 of Uw Morny, lli11gwnll, nntl 
llonwrh fr'irllt,i: l,11L l1dw1·•·11 I' ·dh,..hin; aml Mor11y:-l1irl· lhu li11c cro:fflo:! two 
r1111i;1·~ ,11' llrn I ir1111q,i1111 ~luunt11i11,., ll11111111, iwp11mli 11 ~ thl· v~lloy of tho '1'11y 
from lha L uf tlw l'-pc•y, 111t1l U1u 1111rl11cm m111,o !;t:puru ti 11g- the S11cy from tho 
vallr.y of Lhu Fiurlhoru. 

Tl;tl large rivt•1-:i whi1·h clmin tl,rso mn1111tnin-rcg'io11~ilcl;uuch iuto tho Tay, 
tho Moray, U11: ()i11gw:1ll, 11111( lite lluntrwh Firlit~, nucl m1 tho rnilwuy in 
mOllt <·ll:<c:< cro s1'l! ll1t·su tfrcrx 111·ar l11 01<t•11 , hricl~1•s ul' con:;itlorublc 111ui;11iluc1o 
'l'l"OTO rcq11in·,l. 11,~i,l,.,. (ho <:n,,.si11;; of lites• rivl'rs, oll11·r diflicultioe of a 
formi,lahl1, d11u·111:l.t·r nruw i11 c1·11s.·i 11g llu: 11101111li1i1111 ut 110 i;ri=ut 1111 clova
t.ion, 111111 in pas.si11;;- tho rocky a111I 111·ccipituWJ defiles lhrough which portioue 
of tho liuu hml Lu 1'1111. 

'l'hu 11111·tl11·m co1111liPH Lrttl'n:1ecl hy lh1·11c rnilwny11, xccpt along lho shores of 
tho Firths, nl'll ·hietly pm,wral, exporti11i; largo numLcr~ uf sheep an<l cutUo. 

Tho thchcri1•-i 11h,u 11ro 1111 :u1 cxt,•11:.ivc scale; Lcsi<lcs tho 1:mlmo11 fishrries 
in lhc riv1· rs, tlw n1111unl lnko of while li~h in ihe Mvroy .Fi1·lh nmounte to 
nbout. liO,ll!H) 1011,i. 

'l'h\ ohjct:t nf tlw pronwtcr~, (l,crl'foro, \\'UR to sw ·c11 lho forlilo ~horcs of 
tl10 llomy Firth, 11111I lo ,;c11tl lltt· pr11clm·c of tho country Ly tho rnosi c1ircct 
roulo tu l\•rll1, :1cr11~ tho n1111111t11i11~, thu:1 1<al'i11;, n ,!dour hy Al1l•ruccn of 
n<'al'ly HO 111ilc:•. 1u lay in,:{ ouL tho 111 ai11 lino un<I cr~ini; tho llrmupill.Ds 
bolWtTll l'l·tlh 11n<l Fort·(•~, lv11;.: 111111 sh•tq1 i11c:lin t'l! coulcl not bo m·oiclc<l, hut 
there i~ 1111 Hl(a·pcr gt·mliunt U11111 I in 711 lhi-011;.;ltout. Thu liuo to }j]air, 
:.m miles from l'crth, rises only ·l -la feet a.hovo lhc lon:1 of lho sou, Lut froru 
lllnir to tltl• 11um111it l)f lhu oulhl·t·n range of lite Ornmpians, u <listnncc of 17 
mile~, th• linu I i!lt'. lU-15 fed, making tlu cx lrcmo tlttmmil l~ H fret 11Lovo 
tho t1l·u . 1 n this 1lisla111•0 thcro ;u·e br:11lic11tii for IO cv11ti1111011:1 mih:1:1 of I 
i11 7'2 111ul I i11 70, arnl i11 Uw rc111ui11i11g i 111iloo tlw iucli11ct1 rnry from l iu 
iH t11 I in I Io. ,\ f'lltt' pa.~,;in;; th is 111u111uit tho line c]t;llc<.md11 inlo tlto vtillcy 
of ll10 ~puy, fulli11i; i -li' i'L-ct i11 IH mile~, tlw eicepcst grmlil'nl L..:ing I iu HO. 
On crrn,sin!\" Liao 8pt·y, tho line is compuruti vuly level fol' a <lislunco of ;H miles, 
wheu iL ugai11 u1:1c ·11u:1 Ly gr111lic11ts of l in ~-1, 80, nntl 100, iu order t.o pa!III 
tho northern riugo which ecpnrutcs tho vnllcy of llto Spcy from tlu.Lt of the 



ltt:l'Oll'l'-1 Htii. 

Yi111ll!llrn. Tlti~ 1mnu11it i.~ I ll•l!i fi:1·l ahon! fllC' s,·n-lci·t·I. It afterwards do
Hccrul.~ to ~•\11T'."1 (thu p,,_i11L of' j111wli1111 with Iii,· l11,~•·-li1111J l,y :-;r111li1•11L-1, the '· 
1ttcrpcst. of wh1d, uru I Ill 711 r .. ,. :-- 111il"~· 111111 I i11 71; li,r .J 111il1••• 

ln t.hi::1 lcug~h nf lhe 111tti11 ,ltn·,·L li11n r1f' Ill I mill's, l111•m 11rn two Hmnll 
turnwlH, om• 111' :1r.o ynnls 1w:1r lh111k1·ld, 111111 llw otlll'r i11 Lhr l'ns.~ ut' l<illio
crunkio of' 1111 ynnls in 11111:;lh, J,.,,h 1·1111sll'11d<'d ,·cry 1111wh with the Yicw of 
uvoi,ling i11jury lo lho 111ljoi11i11~ scc•m·ry. 

'l'hl pri11ripal tlillicnl)icfl Ll,at :11'11~,· i11 layi11;; oul. Lhn li111, Wl'l'C i11 ptt'l.•ing 
tlrro11:;h tho 1111rr1111 1lrhlt• 11t llt111kl·ld. 1111• h1•1111tir111 tll'll\('Slll' or lhu lluku or 
Alltolc, 11111111g11i11 in J>1:1wt1i1Li11;; I hro11:;h llw picl11n•:11111c l'mm of Killicnttnk1c, 
whrro Lho mou11l11i11~, as it w1·n·, 1;lvs11 in 11111111 each ullwr for 11 "l'l'ltL ltt·i.,ht· 
1·1 . . . .., .., ' 
1 rnw1~e III p11s.•111g 111011:; tlw 11:n·1·11w, Jll'tTipilous, :11ul rocky vnlloy of 

tho (ian1', clu c lo n large a11cl rat,i<l 111n1111ti1i11-strcnin; nl:1,1 tho J'nrk nt 
Cnstlo Gr.ml, 11ml the 1lc,!ilc1 11t H11nfl1:y't1 Cnvc lll'llr tirunlown. 'l'hcso 
pointa in 1uutic11lar n•1p1irc1l 111uch sludy, with rcpl\11h11l tri11l m1<l conlo11r 
lcvrl::1, 110 a:; to olilain tL knowl(•dgo of' lh1, precise furmulio11 of lhc ground 
a.nil tu d100.~c tho hcst din·ction nl Lho lowl'sl po:1.'lihl1! co:1t. At the J'n of 
]Cilli ·crnnkio the uank11 wc•rc "" pn:cipil1111~ a111l sk1·p that the lin<· luul to bo 
supporlt.~l hy lin·nst or n-l11i11i11i-; wnll.~ lo the uxlc11l of li!/0 li1w11I ynnlK, nnd 
to U~e average: hci~hl of :J1; !'cot, lhe 1•xln·111c h •il{ht uf 0110 hcin~ r,ri feel; 
un<l 111 or<lot· to ·urry lho milw11y nt tho m1rrnw1·sl point in the l'.1-"S whcro 
tho precipices elos1, in, ns it wc1·1·, on l'ilhcr 11itle, 1111d nfliml ecnn·d,· uny ud
ditiorml spueo u!'yoncl that occupied hy tho d1111111d of LhL1 ri1·01· ~ll'1l~ul of 
11upporting tho lino hy h1·cm1lwnll::1, iL ,v11::1 tlcemL~I pn11ll•11t Lo <:011,.lrnel a 
vic1d11ct of 10 nrehL·:i, liU focl aburn lho river, w!Jich wilh n t.111111ol nt. lhe 
north end cnrric:i iL SUCt'OSSil'OJy tlu-011gh Lhu l'm;~. ,\ t lwo other poiuts 011 
tho lin~, in runniug 111• tho sidL':I of tho U111·ry, bl'Cu.stwn.ll:1 hnd to h 1 formc1I, 
rtl8pcctn·oly !J-1 nml :l5 ynnl:i in lt:n,:Lh, n111I 15 frut i11 nvcra"c hL·i~hl. All 
these brcastwnlb, c:dcmling to I (l;ill liunal ynrrl.~, nro built with lime, and 
set 011 n solitl fo1111<lulio11 of clry gm,·cl nr rook, at .-i.:ht. nn;;lc:i lo thu foco of 
the wo.ll, which lmttcra at the mlL! of' L.! j111·h tu Lho fouL. 

'l'ho s1mc hL,l1ind tho wnlls nrc lilbf wilh 1·111,l,lc ~tone . !,Jct l1y hon<l for 
10 foet wide, 111111 fort.her bnck with <lry f,:'1'11\'cl, it being im110rl.irnt thnt ull 
curlh or ch1ycy sub tancc.>111ho11ld be cxdncll'd. Tho writer prufora Uic curved 
to tho 1:1trnight batter, mi it gire.~ HIIJl'u elli:dunl re:-1i,;l1rn<:o if well huilt; but 
brcu:-11.wall~ nro Lu uo n,·oidcd wlH'l'CV!'r cnrth c111l111nkmcntll cw1 Ii s11h.qti
tntc1l, M, in hi~ cxperit•nce, llwrc 11n ~11l1!l1: i111lncnc•,•,i i11 Lhe:-;,:nllish climaui 
of nlt.cn_into frni;L nncl W<'t i11 wi11IL·r, whil'h np1•rnl1• imporcc:plilily t.o their 
tle ll'lll;t1011, 11111I Llwy rl'q11iro ,·arcful 1111.! c11n.~la11L i 1hpcrl ion. Ex<:c•pt, whcro 
t.huiic l,rc:L~twall11 uccamc lll't;i,,sary, !ho whulc uf thu li11l'11 ll'l'l'l• fon1w1I in 
cuttings um! 1:mhttnkmL'llt.~, 1111<1 for 1·t1nsiclt:r11!,l,· ,li~lunt·cH 11l1111~ t.hr ~lope~ of 
vnllcp. Wlw1·e Lh" ~l'uuml \\'nll- pn·c·ipit.1111>1 nr inq.:11htr i11 the cnlll.!I 

section, levrl l1enchi11g weru for111l'1l, I (I I' ·cl. in wicll h, i11mwdi11Lt•ly 111uler
ncath tho 11crmn11cnt wny, in order t.11111. lhu sleepers 11hould lmvo un cqunl 
nnil eolicl Lcnring tbrnnglhlnt. 

In running through so large nn extent u( m01111!11i11 01t!! country, the line, 
ns might be exp1>r:Lcd, had l11 pn~ O\'Cr 1mm11 lu11gll1:-1 of 1:1oft irouml nnd 
murw~. The principnl of ll1e:w were for t.w11 mih•:-1 111·:ir th11 town 11f N,1irn, 
nbo for nl,uut. Lwu miles ncur 1-it·iLh, 01w mil· 1u1 llal'lt ~lour, 111111 111,ont n 
niilu i11 cro!>~iug t.lm,u;;h a hollow nL llru111nchler mt tl1t' 1mmmil of tho 
Grumpiu11A. 111 ull pl11cC:1 wl11irc lhc gro1111cl w,111 pnrtic11l11rly ,mft, a uniform 
modu of trcotmc11t w11.-1 11tluptc1I. Two pandlol drni11:1 l\'1•n• tirsL c11L 011t~i1l0 ,,_ ., 
the fcuces, nbout 5(1 feet 11p11rt, frum I Lu Ii fcoL deup, nntl wiih Hlop(l!j uf l · 
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· to 1. 'l'hi~ drnin~tl off lho eurfocc-wnlcr; 01111, after making up ll10 holes 
; 1111d other irn•gulurilics rJf the smfol'c wilh turf, the spacu for tl11.: milwny to o 
I· breadth of uh1111L I!> fret wns co\'erccl with two or three layers of 11wnrded 
1·; or heather l11rf, lm\'i11g the 11wnrd 11i1lc uf tho lower lny~r u11tlcruw11l, u11d 

that of U1e I.op luy,·r 11p, the joinL-. lil'cuki11g bu111l. ln 11~1~ wny n good _eus
tainiug sutfoco lu,11 1111ifol'lnly bci:11 obluii1cd •. 011 ll11s lied of t11d Lho 
i:.Jwt wn.s luid for ~ or :l feel in tlt-p(h. 'l'his wns cp1itc sufficient ~o euppo!t 
tho tufllc, huL n:. in some caws tho bt..•d of muss w11~ fro~ 20 tu 30_ feel m 
depth, tho mil wuy merely fluulctl 011 the t111rfucu, un~l wu.1:1 m the fir:it msl~nce 

;••. uodulnlini, 111111 yiehlc<l iu BOlllo parLH fro111 a to 4 m~hc!:1 111ul_cr ~ho weight 
f- of tho ci1gincH p,1.~si11g over. 'l'u ouviut.o this undulation lo11g,luilmul bcorns 
·~ or ti Ill bur were Lrictl Ill 01)0 pince, au Lo 40 feet lon~, below tho ~locpcr ' b~t. 
'., · thia wM fou11tl o\ijectio1rnhlc, us rcudoring iL more d11flcult _t.o rn1:;o or repu1r 
J. the 11u.rfacc of lho run<l; uud nn n1ltlilionnl sleeper (mnkmg the 11lucpcrs 2 
~~-- feel O iuchos from c ·nlro to cc11tro, i11stcn1I of :l feet) wns found preferable. 
~ 7Jlere wns 11otlti11g fur it., nt tho wonil, but lo lift tho runu. c'\'1•ry oilier week 

• it 11unk, 1111til it ltnd ntqnircd 11 su1itl bearing. In mn_ny pln1.:ce wo had to 
lay on 4, 5, or (.i foot in tle11lh of u<ltlilion!11 gruvel, nnd m one plucc no less 
than 27 feel, before the rond hi:cume i;ohtl. lu tho courtlO of t_wo or tltrco 
Jean!, howevor, wilh <luo 11tlo11tio11, tho_ ruil~ bci11~ ~11hcd, tho lt11cs through 
the11o mos:;es wore nll Llrnl coult.l bu <lc111red fur eohtl1ty 111:d p~n11nnc11_co. 

Ar, the writer Im!! enid, in cro:ssing so mnny mouutu111;-r1.\·crs, hmlge~ of 
magrutu.tlo hn<l to l,c con Lntcl.cd, involviugcon:jider~ble vo.r1ollc.s of ext·c~t•~n
'l'bo prinripnl of ~lu~au bridg~ m1_1y now ?o dcsenu d, 1111d unJ: r_cculumly 
•ill bo noticed winch llllLY hnro 11r1t1cn dun11g the pmgreS.'1 of U11: \\Or½s: ~t 
will be ob::1errc<l t.hnL tho beds of tho rivers i11 tho north of &oUuntl tltilcr m 
m11.t1y respects from whut fa common in Englund, c_onsi. ting frequcnl~y ~f 
4eptbs of 10 or 12 feet of gruvcl nud uouldora, th~ sohd nud compoc.ted dcbns 
of succCtilliVo flood!!, below whicl1, if' the country 1s of rocky formation, there 
ia mua.lly hurd clay, o.ud thon ro('k, or, Ml !n one CllllO nl tho mouth of lhe 
JliTer ~eBS ofter pc11et111tin" l:l feet of 11l1111glo 1111d Louldcl'II, n llort. of ad 
lDixturc or' whiti~h clay ond sand wns obtuiued. In omo cnsca_ wa hod to 
don! wil.h sofL cby und mud of grwt ~lcptb, bu~ lheso were ~xccptions. Nor 
,ru it pos11iblo in gcncrul to w;ccrlum, by ~onng, the precise nnlurc of _tho 
fo11ndations, hcc1ut11c m11ny of tho boul<lens m tho ~ruvcl _wore of 111.rgo_ 111z.c, 

' and wcro often mi:it.ukcn for rock. Tho only way Ill wh1c~ ~11 ~pproinmnle 
knowlcd,,.o of tho foundntions could he obtained w:~, by dt1~m~ 1ro11 rtX~ ut 
•nriollll plac ", u11tl, whe11 tho !,eel of tho rivvr 1ulm1~tcd of 1L, wood~n pilce. 
Still we workecl VL,ry 11111cl1 in Uio ,lark; hut 1110 wntei's long cXJK·rwnco ?r 
these ri,•ort1, und ot' thl• nu turn of lhcir tlot1;l1:1, wns of grcttt. \\llvunlt~o. Ill 
enabling him to fix tho depth of the fo1111dul10ns 0.11d U_1c precnse di:11c11pl1011 

. of work8 to sccuro t.ho 11..:ccssnry 11tubility of 0011t1t.rucl1or!· 111 only two or 
throo eu;Cll wall thero nny fN1r of !!inkiug. Whal l!11d cluclly to l,o_ guur~cd 
1gain11t was 1rnddc11 1md imp<;luow; tl'.JUd1:1, s~tnclimcs ucco1!1P0 med ~1~ 
floe.ting ico o.ncl trees, unclcrnu11111g tho founclo.ttons nnd domugrng tho ~)lcrs, 
it wns thcroforo import.nut lo pro,;<10 umplu Wfl~rwny. '-;'he coust.ruction of 
the&e bridges rrmi;cd ornr twelvo )'t'.l\l'II, and durmg l)to.t h~o lhcre. has been 
considtirnl1lc ch111wc in hridgo lmilding, hy the ndopl1on of iron cyl111tlcr11 for 

1
,ien<, nrul lultic,• ~i,,lrn< i1, 11p1llllli11r,.: lhu wnlcrwnys, AO tl111_l,_ 111:1 _tho works 

pn>gn:l:l.~e,1, l11c:clu i111pru1•e111e11h1 wcro ntloptctl whore found suitaLlu. 

• Jli1tl lhi~ pln11 whid1 tho wrilcr ltn~ round lo nns\\er w " ·ell bolh fod rou~d ~u1d 
n,ihrey~. bc<,n adnpt.cd in tho dayoy 1;tru1111d al llalakllln in the Cnmea, a. 6'"-' rua.c nug it 
ba•e i-n formed. 

1807. M 



J:., . .1, 
REPOltT-18(j7, 

ln plnnning these works, lho writer, whilo huving CYcry regard to cconom,-; ' 
felt tho im[1orlunco of their hci11g of tho mo!lt 1111b8t1111lial d1nnicl.!1r, seeing 
thut they wcr u:t(loscd in tlic110 cli.~r ri1:1>1 (., ,·v"')' vi1·i1o•il11ilo of 1.Jiin11le Bild• 

flood ; hut i1tdl•ud ho fr!,L~ thnt nil 1wr1111111r11L p11l,li1: work~ i lll'uking tb.t 
snfcty of lho lin•ll of Lho comn11mily 11hn11ld l,c uf 1t1ulo11l,fc(I 11l11hilily. 0a 
the wholo ~y1.1lcm thoro nrc only three timht·r hrirlg-t,11, which 110 \1·11~ forced • 
to ndopt, chiofly ,-rilh n view lo SRl'C ti111l:, hut tlu·110 ar,· w•ry s11l1!!l11nliul o{ · 
Lhoir kin,l. All tho other hridi:-cs llro cm1dt.rnclt;d of 11(0110, 1111d where iroa ~ 
i:i n<lr,pl.cd tho pi<·ni 1m, in g1:111•rnl c:011~1 ru,;l.t-d of 1111111,rnry. 

Tho iron \\'urk of U111 l,ri1I~,·-~ 011 nl I llu:~1: Ii 111•11 11·c,re c·,11 111lrm:Lctl hy ¥1:88t1 . . 

1"1drhuirn n111l , 'onn of Munchc~tt:r, for nlioul .£:!O p1·r luu on the uver~, • 
onrl ore ndmirnhlo spccime11H of worknrn1rnhip i11 lhiH de1111rlrnc11!. 

Accompanying this pnper, tho writer fumil!hcd the wurki11g rlrowings or 
fourteen of thcso Lriclgt>s, with the fll'cticms nnd climcnsiuns i11 rll'Luil. 'l'hey 
exhibit n ,·nricty of for11111 1111i!cd to I he lo1·11lilie-il in which thoy nrc bni]L. 

o. I iH 11n ii-011-_qirdr,- bridye ncrn.1.1 lite 1~'!/, (; milcH norlh of Uunkcld. 
with stone abutme111.!l n11<l pier, co11 lructc,] 011 plntform~ 11111) pilc11 in the 
usunl way. The banks nro low, uncl thu ri\·c>r iR HJ>annccl by two opouinga, 
one of 210 feet, and the other of ] -11 fret. The cost of this work wu ( 
£20,:305. •'xlrerno length 5lfi feet; height nbuvc U1e lied of tho river 
67 fcClt; cost per linen) foot .£:JU 12.,. 

Nus. 2 anti :l uro tho most n.>ccnt liriilgcs or,•clt•rl l,y tho writ<>r; nil!] here 
ho hl\lj tukcn n1l"1111L1g\' c,f tho 111od1·1·n plnn r,f m,iui; ryli11,lrr picn• to carry 
tl,o gin lent. Both hr idg 'll II re co11Mtnwlcd i 11 ll1e 11111110 111nr11wr, 1ind on the 
s:i.rnc priuciplo. 'fho cyli11dcr11 form tho picrK in t.110 c,·nlro 1111d 11u11lmcnui. · 
E11ch cylinder is 8 f·ct i11 diameter, nnr! hns lie ·n :n111k into l11u l1crl of the • 
riv<;r 27~ feet in lhcit· extreme depth, lJy means of <livcrR. When these cy
linders wcro u.rljnstcd oncl hrouglrt to ll10 full dq,th, 11bo11t :3 f,·~t of cement 
ooncrcto w11e lowered i11Lu tho bottom. On lhc cu111:rulo 1:wlli11g, U10 wo.ter 
w115 pumped out, no<l thn i11torior filled in with ruhblo mn.somy, lnid with 
Portlnnrl cement. 'I'o provide for rxtremo lloulb, two 11idc opm1ingii wcro ;.. 
mnde, 41 ~ nn<l 35 feet span, of plato girden1, one c111I rrHI ing ru1 tlw 111neonry 
in tho CllSt-iron cylinders, and l110 otllt'r on 11 atone oliulinc11t larnlwnrcl, !ICCured 
on n platform und pilC!I. Thci;c bridges nnswer their pnrpo!le ver:,' snti~fnctorily. 
Tho cost of o. 2 lirirlgo, which ccn111isl.H of Lwu opc11i11b'll of 12~ fret, 111ul two 
si<lo opcni ngA of ~l!l feel Hpnn, wna 1: I I , I rm. Tot.ii lcnglh of No, 2 ; !GO fcot; 
cost por lincnl foot .£:II 17:i. nd.; lu.:ighl nliovo the heel of lhc rin•r :w foct. 

'l'ho cost of No. :i lirirlgc, cn1111iHti111{ of two 11pc11inW1 of I :17 Cud ~pan, 1rud 
two 11iclo 01wni11gH of -11 i feel Hp1111, the <:yli11dr111 lil'i11~ 11u11k i11t,1 lhc heel of 
the river 20 frut, 11mou11Lc1l to .£1:1,7,~. l.n1~lh of Nu. :s, ,jJ!JJ fod; cou~ -
.£:j:J, lG.s. 7d. per lint•nl foot; hei~hL u\Jovo lhc lll•rl of Lhe l'ivcr ·W fed. 

o. 4 ie lho t•irr,luc-l. i11 tl,c /'w111 of h'illium11kio uln•11cly nlhulc•cl l<J. It 
co11Histe of JO 11rchcs of !iii feel 11p1111, with n11 uxtn•rno l11·i,.:h l from ll1c foun
dutions lo the lop of the 1111ro1wt of 5-t feel, ttnd i<1 !milt with tl curvo of 20 
chnins rndiue. The Piw of K illicer1111kie iH 11 wcJl-known object of picturesque 
boo.i1ty, uud it ia generally udr11ittuu thut tho rnilwuy, now ll111L the slopea 
hove attained their proper vc-rduro, hu:i in no wny <li111ini,iht•<l itt1 altractions. 
Indecu this viaduct i~ thought lo 1-<irn it 11dtlitiu11ul inl.t•rcst. 'J ho r.ost wo.s 
£5720. lt iA 11dupt.cc.l to tho Ai11glo lino, 011<l id Ji feet in wi<lLh over 
parnpcts. Length 508 feet; cost prr !inc.:ul foot.£] I 5s. 

o. 5 is o vinduct ncros.<i the Hinr 'J.'ilt, nem· 11/air Atlwle, 11pnnni11g Oro 
ri-rer hy one wrought-iron girder of 150 feet. The 11butmc11t.'I nrr. of Hlonc, 
laid throe feet below the bed of tho river on a plntform of Limber 6 iuchoa 
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R.i,;P01t1'-l8G7 . 

!~d~ :~o;:~!~ ~!~~- ~,., it ie situated closo !o Dlutr Cnst1o, it ha., ~ll 

this bri<lgo is £6500 o~:f~~ ~o:'.111\wNlll!•· ·~lthcl~wiso ii..-ccssary. 'l'bo cost or 
.J:.9:- 7 fll . I O no C mo JA?nnth •)-(' t 
-;o \ ~; . pebr ~1,ncal fo0t; hoishl ubo\'o ~ho hcrl of lite ~frcr _4,0' fo~t; cos! 

• 1 n. riug~ across tl,e. Jfo,t;- D<tri· l Cnl · , · 
fi/r:<lr tpw~ ofT.JO feet, nnd is ?5 foot from 1·fio\c,I :;i~~ICo;i;!/Ptom'."b, o,n.o off 

u It e.. acre wns consider M rm It . . • o wp o 
river o.t thi, plnco The Go.r·ry . Ill or, lcu y ln fi:cmg (he CrD..llsiug of the 

· is wrc u ar"'(' and r- · I • 
on n rock . Led, ,vith soverul full irnmed.fat r; r .. '1~1{ m'>~ntmn-$tro11ml 
orn~munto! rilnnla.tion, nnrl ae ihis wo.s n s e i u1pn.r11111l-1, rn_nr,1110 through a~ 
Jl!n.1~ 0n.~tlo, wo ivcro prcclui!c<l from cro~fii,.oll1 rnt~'.c~L in tJ10 srouncls of 
within the dcmo,q io. n occurrccl to the writ o I c n1 c1 nt nny other [K>int 
lll'I; c<l over ,Lbo11t ho narrowc3t art f U1 er, iowov~r, :is. tho ro,ul-hridgo 
oflt.-ctcxl ~llt ocononiicnlly rm,l trn~l~c<:~ioni~or'~'.~ the ~UJ~ctn11nl'!I rt+. o11~d be 
!lmq forrnrn,,. n l o11·cc ot· a 11·1· I. •. .Y }~puniun., hilt. h road n.111! m•cr 
f . . o 111 lOIIII lllw<.'rc:,~111 tltt:i heC \" J ,. , , I 

o Lliis brzdi;u "!ls ·5100 I.en Ll .,~ .J ~ t · 1· 
1~ mr oc~ 1t_r . l ho tn~t 

~ r o. 7 is n. b "d • . g'. I - I • cc ; C0:11. per l111cul font ..c I,'< I'>. '!(/ 

11 . r, go 01 no p11rt1cul1Jr rn tri-o,t ">0 ~· . .:..i.' • 

,u,r J),d11a,:1, ll mmrntnin- trc/lm ncnr Gniut{,;'" I ~~I. .~_rnn, cro 111~ tho 
of n s11Lstnnl1al briugo of this si1.o 'rl .. n, m .,, .,ire,, ns a "Pl.lc1mcn 
won .£1 OGO T '-I 1'•>'> • ' 10 cos~ was :-:\f nsonry .C:2:al:l . iro 

• Ow. ___ ..,_o, Lcn,,.lft 1-1 1, t l · , 1 n 
lineal foot .£22 fis. Gd. . o cc ; zc1g11 L 27 foot; coi:ti r.er 

No. 8 is n. via.d 1ct crossi11g n piclurc< · 
IJi,,i,, 10 miles south of l?orrQI It I sriao !'1lv1~c nncl strcnrn cnllcd tho 
11inglo line,, nnd tho cost amounted toa .tf~~;~l is j' ! feet, con~t.ructc-<l for n 
tho rivor-hccl to th io f th ' ,w• • tis lO(i feet 111 hci,:;liti'rom 
w1tl . h I" . c p o e pnrnpc., nn<l ] 6 feet in width . all ti . 

LIil o Lm1ts o tho s.tn:nm aro foundccl on ro k I ' : ic 1ncn 
nrchl)! of ~5 foot i;pn.n C11e:h . Cost per linotLI foot .£.02i Os L conslHl.9 of at:,·on 

The,;o vinducls coostitute the princi al k · 
Perth nnd Forr"" ~Tllo "1-A • 11 P wor s on ho through lino behrcen 

. . ...,. wnwr WI now proceed t II <l b . 
pnnctpn.l lt'ork!l rm tho COIIJ!t-Jinc botwccm KeiLh I n a II n. r10ITy to tho 

Tho portion from Reith to Jnvcr11 L I lllll onnr n,lgo. 
railway from Aberdeen to 1nverness cat~ e ng_ o~o-hn}f th~ di~ta.nco of tbQ 
io ~ m~cs in length. It may bo ,.f~toJ \{:r1t~· of ,}'.0 JiigJilnntli,, oxtc,ala 
l(c1th ~ni;int\l!y formed pnrt of the Gro11t North:} tr~on fro~ I~vcrnesa to 
for which wn11 obtained in 1 g.,n L t . ~ot und ltn.1lu:11y, the act 
- · < "'-', u pecumnry d1fficulti 1 .:· omoto?'8 from cor.etructing this pnrt of their echem . l _es pro~cntec lbe 
ii~pposcd, t.ho conetrn.ction of vory heavy wwk . cllinvo ~,ng, us it was tl1cn Jror ~pcy,nnd it ,voaovcntuully1cft to thoHighln:~ C:rnn~~~~~o{rhoo•I ?f the 

IC ta c. dcrp and prccip't.ons rtnino on U I . o cn.rry i~ Q11t, 

;~;:.1! t~~ ~:3~~~d c:~~:n;o~~:/;lo, ,rna t;;o ~~ig~1~r )~:~o o~f :11i': (~~iit 
DO with 11. Jt.igJ1 viaduct, wi h er 

O :e~ ~~ ~we~ n n grn?icrit of 1 in 
of about .ti 00,000, tho brirlgo boin: nstima.lc~1 :t l~(l the r11 vmc, nt n C0!t 
cnruf~l _survey nncl co11sitlornlioii, nncl cunsultntio11 ~.'_oon. A_ r.cr much 
rmd Errmlfton rcg-arcling thi:t wnrk it iras fl . ~1 t 1th • fo. r:1. Lo~ko 
by a 1,rrn.cl1011t of]_ iu (iO for 2& r:iilcs ·h. ~c . o pnss through lho r11V1110 
the J.{ighlnnd systom 11nd spnn tho ri;o: b ic 1, 1s I. l? clsteoz>L'>JL gr1ulic11t on 
six: ~ide ard103 of m;1~nr , cnch of 30 ~ { u io:c h'1r er of ~.1lJ feet, with 
of flood wnttrs which n.rt' O~ ti . . eo span, lo meet tlw eon ti goncy 
work hns been 'cnrrfod out RU.r.c~:f1~;~cr v;11• snclclcn oncl ~·cry rnpirl, ni_u1 1110 
ubo11t tho greatest single spnn of nn y. t ~'? bo mcnt1~11od lh~t th was 
'11l0 _propriety of a atone hridgo nt hi:t~:c!u~f~ nt. th~. ti~o /tit £1 '56) . 
~ns1clcr<;<1 by tho Directors, but it wns fllt~nd to\~< 1011 o ~n ,Oi ,';113 
L,ro!loothno, ho1,ovcr1 nnawors q11ilc s11fficio11tly for he f:m~:~e:;~::unt~,o 
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,rhieh is now chiefly locnl sinco the opening of lhc High lend lino. Tho co&t 
of thB bri<l0c, wliicl1 i <.iiiO feet. Ion; and 7-J. fret. hii;h from tho foundat ions 
to tho top of tho lowora, con~\ructctl for I\. <lo11hlo lino, was .£3-!.480; o i 
per lil!er1l fooL £.'i!:l !is . The Cl.1:!t 1Lbutmcnt of thi uridgc i11 fonndml on rock, 
BJ'ld it w11~ prm•itlcd that tho w et nbulmc11 shoulll be sunk and founded on. 
piles Md n 11l11t!in·m, tho liiat imrcrfc-ct lrinls hn,,ng 1€tl to the conclusion 
that t.hcro ,,·M nolhini; bcyonJ imlurule<l sliiuglo nt thi~ pince. On sinking 
14 foci. from tho surface, however, through a coni;loruerulo of bould rs 2 to 
:3 fccL in dinmclcr, hard mountain clay oppcaTc<l, n.nd o'n penetrating this 
for al1out. ;~ fee , rock wos found, t'!iu:1 Rccuring for tltis r.trncluro o. rock 
founclation on either ·itlc. Immccli1itcly 11.t the l'llst Chd of ll1is vindnct, lho 
line, ns 11lren1ly s11i1l, runs throu"'h 11. 1mrro'\V n.11d preci1,itous rnvinc, tho 
111.rco.m of wliid, hnd to Lo cli;·ortcd for ll10 ruilwny, liy a. now chnnn,,1 cnt out 
of tho solid gr:i.vd JO feet wiclc, eloping longituclinully I in 40, and pitched 
wiU1 eto,,c•s frnm Ii to 1 incliCl.:I deep. 'l'Lis pitcl1ing, which con!!i:1t.s of 8/)UOrctl 
stone11, l11111 to u 1<111ull t•, kllL urolccn 11p ~ovcml timca sine~ tho lino wns 
opt!M<l len ycnni ng(), from Lhc floods uriIJging down sumos and trees, Rnd 
we found tlrnl th n1o•t •O~ctnol way of 11ccuring it w~ by im1erlin1(wulings 
of limber -10 fo-., t arm rt, 12 inclrN hy -l iJ1cl1us, ,,cro s thl.l th11nnul,-t1~c,1r ·J. 
ut cv ry 3 fl11:t h}' iron pi l'fl, und grouting tl10,ioi11la of the r,iu.hing in dry 
weather wil11 limc-gmut so ns to prc't'cut tho lodgmcnL of uir nnri wntor, 
whicl.l unclcr the prrr;suic of flood li11.q n tendency ti> di loco.le the tone ,vork. 

No. l O it1 a 11i<1'lu1"t c,·css·ing t!ie FimlJ1or111 IL dnngcrous and rnpitl ri~cr. 
It eorootimcs com clown in grout ood, nlm06t in a botly of 2 or 3 foot 
of perpcncliculnr hci1;ht at a timo, notwi01~tn11ding tliat in summ('r it. is a 
very m/l<lcrulL•-.,i:t !<l lronm . Tl,ia bridge c:on,i~tl! of tltrce pons o:f 150 feet 
each, wilh stone abutments nnd piers of aoli<l oshlnr, nnd ie couelructcd for ll 
singlo line. 'l'bcr ,vo:i no nppearunce of 1'0Ck in tho immo<lfoto neighbour
hood of U10 site, nltliongh rock appeared on ono side of the river about hnlf 
a mile above; nnd lho <:brmncl, ns for as could bo n.scorteincd, constslocl of 
shingle nil ~ravel. lt vns provitlctl, thcrcforo, llmt the foundotion isboul<1 
be .euuk O foci below !,he dctlpcst port of tho bed of t\10 rivor on n plutform on<! 
pilc11. Tho eutst ubutrneat wus 60 S11nk, nn1\ Lhc piles wcr dri,on t.hrou6h 
the gro.vcl to ll <lopth of 10 feet, moki11g 1 (l fe t below tho bed of tbe river. 
It wns ohscr"c,l lhnt nt LhPt dcpU1 U1e piles uniformly, ould drivo no further, 
and this snggcHfccl ll1c pm1>1iLilily of roclc. Hook wa.s ncconlini;ly scarchod 
for, 1111'1 it w,u founcl hat about 1 fout undar tho bod of n.nd o.cro/Jll tho 
river, rock cxitSled. Cofienlnme \'CTO the dor • romwd, nnd rock fonndu.liou 
wore src:urctJ iu r !.ho rcn111i11ing piors nlHl 11l111tmcnt. 'l'hc cwt of Lhu hridge, 
inclu<liug u pilchoi.l cni!J1.111kmcnl on the C!Ult aido, tho bottom of "'·hich V,!lll 
1.1,(:c;ured hy piles nntl o. wuliU!; of tim or, umouutcd-m«sonry to £11,170; 
ironwork .Cl {),:.?<in, m11lcing lotul of £21,·WO. Extreme length G08l !cot ; 
h<'i~h t n 1ovu f,.11n1lutions ,J (li fod ; co:11, per lim,nl foot .£.'l5 .J:,. -U. 

ro. 11 is fl l,,·i,l'jt auot ll,t! lli,,e,, N<1irn, con~i ling of four ore bes of r,5 feet. 
spun, n.1Hl is I.LIi o.dmir11 ,lo piece of mlU!Onry. A.11 incident connected with th& 
founclnlione of lhi::1 1.Jritlgo <lc.son·cs to be menti()md. Tho contrnctor, "'hon 
inBtructetl lo o.scer tuin the nature of lhe foundnlions, imi I.eel llu1t it was 
unnecesi:ttll")' to Lu.kc nny tro11hle nbout them, ns r<ick cropped out on (lither 
bauk; tho tnrnpiko-ron!I hrirlgc 11cros!! lhc rh-cr a 'JUl\rlrr of a milo below 
"n.s fo11111l •don nicl(, nnd he ttaicl thcro co11ld ho no 11011\,t lhut rock woulrl 
be got in the ccn'.ro 3 or-! foot. below the bc<l of the river. llock, l1owevcr, 
Will! not ronchccl until wo sunk from 13 to H. feet, sh.owing that oxpcril·nced 
persons may b niisl •d ovu11 11n tlcr ihc mo6t convincing circumsbnc~. Tho 
strndttro, however, is fouudetl on tho aoliJ rook tbro111,hout1 and the cosl f'or 
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A douLlo lino wut1 £BU20. 
liucul foot £ia •k Hd. 

n1,1•olt'r-1Hti7. 

Lcn:;lh :Iii fuel; hci~l,t :;c.; fed; tOJJl per 

~o. lj i .. ", 1.•i111lurt 111:ru<~ tJ.e Nt.<;~• 1!0!111iHling of H,·, · nrdw11 of j;j feel ~pun 
ov~~ thu r_i~cr'. -l huul nrcliCH of tu kcl t1J1a11, 11111I :! 1·11.-;t-i ron 11 1cnin 
of -7 1\11(! ,!,, lcct_ 1<p1111 uv11r_ r11:ill,1: 'l'ho. fo111nl11liu11,1 uf tl1i,i hrtt1g/ 1u1 : 
mnny olhC"r~'. com111;tr•_t.l of 11l1111glu lur !!II k-d tlow11, lint nl Lhll norlh ahul
~e~,~ und p1ur tho 1ro1~ rod,i 1lri,·cn in 11ppuurctl 111 t•l·mtrutc c-u11,.iiluruLI 
~us1cr lhu11 !Lt _otlll'r pum~ uf L_ho d1at11ll'I, 1111,l il wa.8 1kcmc,1 prt1tlcuL 1! 
cou truct this uh~1lmc11t rrncl pier 11pnu l1curi11:; 1'iln1 1uul n pl:ill'orm und 
they wero nccorcl111gly so dune, UN cxhil,itc:tl in the 11r-11ri 11 ,.,, 'l'liu 't I \ J ' LJ f t] . b • • . , o· • Cl II 
eJ~K I o 11~ ridg-c\ 111cl111!111/-{ th1· ~idc II n·l11·11, iH li!i!J fl't!I., 111111 Ilic Lvlul 

hc1gM from llw l,~11 of l)10 rwcr to Lhe lop or tho pnr:l(n·I i.~ -IO fr,·!. I l is 
con~lrm:~c~ fur 11 111glu lm1•, nml cu:il .t I ;J,f IO. ( 'u -t per linea l foot ..:!!O. 

o. l,l !~ u good_ 1·x1un1ilo of n .~1l'i11y /1,-id!fe li11ilt neru. tho ('rtfr,fo11 icm 
c_w":'• wh1~~'. t:1() ~11w 11pu11l! _u11 n Hk~w of Wi 1ll•grt•c11. It co11 .~ i~h:1 of 2 
gtr<lcl"lf uf Lh l..."'L III h:11;;Ll1, 1:-i fcl•t. ,, t wh ich , fron1 the t:l'lllru 1.11' Uu: t11rn
taulo, spnn" (ho tunul, und tho l\t.'1t1ni11i11g -18 frc•t form,'i Lh1: lmla 11 ~,· weight 
Ad:•11111.11~? Willi taken uf lh~ Clllllll IH"i11g Clll)Jliu<I for n·p:iin1 to lu,· llw fouu~ 
cla~1om1 of llw 111usonry, wl11d1 arc un 11 11l11U'11r111 111111 pile~ in the ~olitl grnnl 
~ k ·l l)elo_w tl,u surfo<:c ul" tl,u_ wull·r. 'J'l,u t!cplla vf th,; carml it1 J8 fee~ 
~•<l th~ :v~dlh of lho lockij ~O feet,_ Lhc c111111l lm11k11 Lt•iug I ~n t't:i:t npurt. 
Som~ d1flicul_ty ~11 rrtll n~ hn•L dunni; hul ~..-,~al her from the i·x p:inMion of 
tho ir."" 1dlcd111g tho 11<lJ1111lmc11l n111l do~rng uf the l,1i ,lgo \\·h id, Willi 

reD?c<lw~ uy mean~ of l~ powerful ticrcw, lllld tl1t· hridgo !ms 111•(•)1
1 

wurk,,,t wi:h 
~1ltHf:1cb~11.11_11~ ,•1fcty lur l1~1· ln:1.1 Jh·c Jcnr,i. •~'l1i::1 uricli;,·, with ii.:! ll\:tchinc·ry, 
tuubcr, \I h,u vc8 for protccUun lroiu \'L' · ch, d1:st1111t 1111<l t1l11tio11 t1i"111tlt1 &c 
complete, co::1l .£-17 J ~-

0 
~ ' ·, 

. No. 14 -Spllllli the River _Co11o!t ill ]{,>$$-shirt. l'rum peculiar cin:um~tauccs 
it was neccs ury thut U.1111 l,rnl~u i,hould crol;:I llie rivl'r 011 11 1<kew uf -15 
u~g;r cs to tho lllrcum,. 1111cl us them were ruck fu11111lulio1111, thnrn w11 )j 110 
d11Hcult}'. to co11fo11d with hcyonu Llmt uf •l or 5 fu •t nl' water in Lho diunucl 
of th~ r_n•cr lo renth Uw _ruuk, which w11 succ('.:!:<fullr ncc,,iupliMlwd. Tho 
poc_uhnr,ty ~f tho 11kew with Llu.i river ul tliia placo would ha'l"c Ul'CII more 
ooaily p.r~v1<lccl for l.iy the ~1duptiu11 ~f iron ginlcr::1 from pil·r tu pier, lmt 
~ tho "ntcr fountl ut. thut l.11nc that iron girdct'!i would l>c folly ns l'XJ)(!ll

s1'l"c, ~n<l_ not su p~nnuncmt u11 u 11hmo \1ri1lg-o, u11tl u.~ tl1ero wcro udmirul>lo 
lJl~llrrica in ~ho 1101ghl>o1.1-rhoud, l~o n·~oll'~d Lu co11slrnct this 1,ridi;c, ,~~ ulrcucly 
s~il, ()II' u skew _of 4~ <lcg~c w1l!1 lite ,r,1\r_cr! by n i;crics uf righL-nngl•·•l rit,11 
OJ !m.:li~~ 1,p1111n111g frvm 1uor tu pior. llt111 1:1 nv 11cw 11rrn11~c111enl · uut ll,o 
wntcr 1e nut· !Lwurc of U~o pl~n l>cins- ncluplcll for u i;crit:d uf ur/hc~ of J:lil 
li~rgo IL pan Ill un y pr ... vwtl8 rn~tu11eo. 'l'l1u brid1,;l· ecin:<i:ib of [i nn.:ht·:i of 
7.1 foot ~po.11 cuch, tho nrche11 L1·111~ conHlructud of fonr rib~, cucl1 :i fed I) 
inchcN wide; ll1c nrc,l~-Hlonc11 nrc .J foul •lct•)I ul Ll,u Hprinl{ing, 11 111] ;1 focL 
deep ut lho c~own. 1 ho k1·p1lot1c."1 uf tho c ·nlru purl uf cad1 nrch ,,·1•ru 111iulu 
tu co11uccL with encl, otl,or, ru1 11· •ru tho 11lo11c~ i II l11u l,aun,-hi11,~~ of ti,.., 
u_rchu11,, ~11111 eo1110 ~rumps of iron wcru i11s •rlcd al th,· joinlri lo co11 111:ct thu 
n:he. lhe_ work \"Ill! t1ucccs~fully 11c1~0111pli:.h ·,I, 11111] c1111slitul1•,i II very perfcd 
p1~co of Lmli;c ~ueonry. The tutnl length uf the l1ridgc i::1 !i-10 frd 111111 tho 
~eight 45 feet from the l>~J ul' thu river. 'J'hc north ul111L111c11t i~ 'fou 111 1crl 
,SIM foct lower down tho river Lh1111 !111• i;onlh, 111111 ho wl11,l<!l!trucl11n·, wh,·n 
tho ccufrcs ,~·or~ n:!novc<l, wn~ fouu.J Ho ucenrnt«-lr l111ill llwl 111, j,,i11 t in it 
t1howc1) nny 111<l1cut1011 of Hdl111g-. Tho cUllL uf tlii11 l,ritlge fvr 11 ~iuglc Jim, 
wus £11,391. Cost per li11c11l fout .£:!I ~"-

There, nro m,nny other bridges, n:i umy Le auppo cd1 Ol"cr so grcnL no o:dent 

'J 

O 'I' ll I! cuNs'r ltUC'l' lO Of' 1· 11 I!! II 1(1111,,\ l) lt,ld l, W A\. J-.,J 

or c.onnlry, 111111 11 c·otmlry 80 much cxpoec,l to f\0011:i, but those uho1·0 <lc
ecrihccl lll"n l110 pri11cipnl ; tho eulirc wnl11rwny epan11etl over U:o enli ro eyetcm 
being l!l·S28 frd. 

On LIii' C,·nlrnl Hnilwny from Jh111kcl1l Lo Fonr.~, 10-l 111il1•~, l,ci11g n 8ingl l3 
line, llll'rc nro K vi1v\u1·L-1, I :W 1,,-itli-:('8 ov ·r 11t.re11111fC, 11 ti p11l1lic and nc
l"'()mnmdal io11 n,1ul-hridl\'C11, nr11l 1' }HO ynr1l11 of cr,,•cn·cl <lmin~, ,·nrying in Rir.o 
frnm IH Lu :~r; i111 ·l11.,~ l!lflln.rc. Thcrn HI'<\ 111.!"iO li1w11l yarchi nf hrenslwnll~, 
:}(14,711ll <·uhic: ynnls of rock c·uttinp;, nllll :1,--I I fi,Ollll r11l,ic ynr,t~ ,,r earth
work, l1l'i11~, i111 ·l11clin~ rock nn1l 1•ar!l1, nt tlic rntc of :!3,ijli <;ul,ic yartl~ to 
tho mile. The lurgcijL t·mlrnnkmc11 t wus nl ltuffortl ncrtr Forres, whkh con-
tai,wl :SO, ,1101> c11liic yuril.~. 

Tho ['Oru111111•11l wa_y ~011si,ilii nf lard1 ntul nn l11rnl-grown 8colch fir :1lccpcr.J 
or lhc 11H1111L six,·, :1 fol'L npnrl.; tho 1·hnirn 11r1, :l~ ll»i. in wci~ht; thu rnils 
weigh 7:i lb~. t.o tho linclll yanl, uro i11 lc11gl1111 of 24 fccL, a111.l nro fh,hc<l RL 
tho join~. 

The Lota! cost. of tho worl,a, ind111lin;:; nll o:l.rn nn<l nl'commu«lnli,)11 worlu11 

nmo1111kcl for ll1l I0-1 mile~, lo .£,!), ,:11 I ; the l:11111, i11clmli11g sC\'l'J'llllCc, lo 
.£i0,0ll0: nml tlio prclimiunry, p:irlinmcntury, l'11gi11ccri11g, nnd law cx1,c1111cs 
to £50,H!l:-l, 11111lci11g tho coHt of this port.ion of the Uo111pnny'1J linc:i £U I 0,20--t, 
or £H GO per mile•. 

Tho cont.mcls wcro l'nlrrrd i11lo imrucdi11tlcly nflc.-r I.be pill ing of Lhc Dill 
in July 181il; tho firnt turf of tl1e ruilwuy wus cul 011 tho l7lh uf October ur 
tho e111110 p·:1r, 1111J I he whoh line Willi ]'lll!Berl l•y Ll10 Govcrumcul l11spcclor, 
tmd opcnt'cl f11r vuhlic traffic 011 tlio !>tit of !-l·plrml.Jcr I 6:1, buin one yenr 
and ten mont.hs, nu 1111prccc1lo11ltdly Hhorl timo for works of ~uch rnngniluclo. 
Tlio woJ'ki. hclwccn Forrc3 111111 U1111kl'l(I wC'To iliYidu<l inlo nine conlrncls let 
by public compelilion, n.nd ,vcrc uiulcrlakcn £15,705 below tho E11f,iincrr'6 
cstinmlo, 11111\ wore C"um11lctcd at 1~ pur ccnl. over tl1c 1~nginc·cr'a Cillimuto, 
inchuling -I per cenL for nccommodation workd ordered by lnnd ;uluntore. 

Tho trilffic hns been worke<l si1cec 8f11lly nnd without occident for four 
ycnrA. The nmil trui11s pcrfurm U10 jo11i-11or bctwcC'n I lll'Crncim and Perlh• 
( 14.J. milc11) in f>.I hom:1. lt wlls pt·oposc(l lo the l'ost Ollico, l,ut not ngrccd 
to, on arconnt of t,hc C!Cpcns<', t.o nm t.hom in f,,nr hou!'I'. 

An orclinnry goorl~ tro.in of 20 wnggon~, or ltOO tons i;ross load, i drn\fll 
up tlw Rlccpest inclines Ly ono engine, l1a.,·ing l 7-int11 cylinders and 24-

inch stroke. 
Th I troffio is rnJ1i1lly inorcn iui;. Tho ~111:cp nnrl cnlll , which nscd lo 

rc11ch Lho !;uutlwrn rnn rkcL~ IJy n toilMme journey of II month or ~ix weeks, 
oru now r.om·c11i1·ntl lrnnsp .. rkcl i11 IL <lay nt less cu ·I, lhe Company hu.Ying 
carried in 0110 wc1•k 11)1Wlll'll!I 1,f :l I ,fll 10 sht'l'P· 

ln pns~i11;t over lh • inuu11b1i11-1id~ws 1Llro11dy ck~<·rilietl, it wns frni·cil ll111t. 
atrinus i11terruplio1111 W()l1hl nrii.c fro111 11110w durin~ tl1c wi111t-r, 1>11t os tho 
writ.er h:i,1 11 lnwwh-,lgc of the whole ro1111lry fur many ycnra, ho cli<l 11ot 
n11Li1:ipal<• 1111y 1litli1:11lty 11n Ll,i~ l11,u1l wlaic:h might urit l,e u1•1~1·cc,ino. Tho 
11u111111i~ i11 1tl11111t !",fl(I f ·1:~ hi~lu·r th1111 U111l of tho C11k<lo11i1111 line, or eomo 
moo fret in II II 11liu1·0 11ca-lon·l. 111111 i11 II() d1J11hl more cXtKt!'ecl. Tho finit 
winter, vi1.. li'i!i:l- G-1, it wu!l wl11,lly lljl('II 111Hl the trnfliu 1111i11ll'ITIIL'lc,l; ia 
Jlcl1rn1111· of the !<l'cu111l winh•r. vii:. 1 :O,liii. a n-ry hravy :;nuw-slorm occu1·rcJ. 
nil 01·cr the 11orl11 111' i-ico11aml, impeili11g th1• t1110ic: of nlmo~t. ull tlie uorlhcm 
rnilw11y.~, 1u11l Hlnpping tho trnlli1: 011 l11c lli~hlan1l line for four or llvc cl11p, 
which wn" ouly rc."llon·1l with ~n•u t dilli«:ulty Ly tho luliour ul' lnri;c 1,o<li~ ,,f 

• Tho rxfr~ work cl11inu,d by onr, (.!.,ulrnclor is ~ill nnecUlrd, l,uL ia ·rnlue<l Md pa id at 
the ml.• 11t wh ich I ho eJ.11,1 works 011 \Ii(/ 111ih-~ of lhi6 ay~lom of ndlwny~ h111'e been amiC11bly 
aeUled. 



meu. It WIUI 01·itlenl, thorcforo, Lim!. some ch:citfod 11kps ni11al bu aduplcd 
to ovcrcomo tl10 111ww clillk11JLy, 111111 i11 the l,l·gi1111i11j,{ of l~WI tlu· mud m1a 
k_cpl prottr well_ open l,y Lh~1 IIJll'.lh•ntiuri ul' ~11u11·-pl1111g-lu ; 1111d lhu c1p11-
ncnco of thul w111tcr 11111,lu 1t 1p11lt• t:1Pur thnt !hid dallii:1111 · 111i--hl with 
prupor appli1111w1:11 lio cOi:du11lly orurcvrnti, uud 111cu11:1 w~ro 11~ur<liogly 
udoptccl for that 1rnrposc. \ 

_ In tl_1c::io l'~tmdcd rog-io1111, wh?" n 811nw-et,,nn '.iccul'I', it i~ 11rcompnniod. • 
~-v1th !ugh wuul, 11utl Ll1c 111ww 1:1 t111ucquc11lly 1lnflc<l with grc·nL mpidity 
mt.o llto hollows 0.1JCI cutting!\. Wit.Ii lhti view of obviati11g thi>', screen 
fonccs of light tin1b,,r, "~ of <ll:c,1ycd ... 1 !Cpcr:1, 01. curthr11 moun<l wcro 
ff'CctCtl 11 fuw yimb fro1n <;:icl_1 ~icle ot: llu: c11Ll_i11h"' whc1 ~ lho Ji 11c w11::i c:,cpt,. :-ii. 
11tl'l!u wurc fouwl wry cflcclm• fur Ullt:rc1·pl111~ lhu 1lr1ftH_ Titer• WaK then 
provirlc1l HIHHI' pl1111;;l111 of ~hrct• clct1 ,1"it1li,,m1, vir. :-One II li,,lit 11l1morli lhL·<l 
t II I 

. . ) 0 ,., 

o 11 L 10 c11g1 nc.1 ru1111111g on lhu lim, U111l u,pahlc of clt·;ufo~ I:! 111 ~~ i11clu.1:1 
of 1101,• 1mo:1·. 'J'h~ llCCOllll wo.• n. muro f,muiclul,lc "'"'w pluu;.;h, which \\lllj 

fixed to n pdo~ c11g11w, nncl wns lu111ul cnp:1hlu of cl,·11ri11µ; 1 lo f) fod of 
1m~w. 'J'hi~ piluL 011gi11c wu11 11tl.L11;hc1I Lu g,1u<h1 or pa~t11•11g11r ln1i1111. Tho . 
Lhm], n111l itlfl,t'. l dass of 11ln11gh w:1,s fu1mcl Lu ch:11r 81H111· II) {,r 11 foct 
1len11, with tho 1lirl or four or fivo ~uocl~ un;.;inoti. 'l'Ji,.:SU nppliruwl'~, 11utwilh
alnn.Ji11.;- Lho very 11crio11" Hnow-HLorm~ wl1ich weru 1·11cm111lcrc1l 011 tho li110 
iu Ju11u11ry hi.Ill, were cnpl\blc ol' kf: •ping the line nlm«ll!t wlwlly ch11r. 

This 1 consider n r;rcnt triumph, ill11 111ud1 11~ thu Jli1,:hla11il line over 
tmd high ·luv11lio11s1 wus kl'pl clcnr, \\'hik,, l,y thu ffullw t1L,1rm, tli~ lines 
throughout 8.:otlnn11, l-:ngltuul, 11111\ J,'nuu:o wun.: 111oro or le~~ l,l01·lu,tl up; 
thu line i11 Lho n rlh of :-kotlnml Luinr;- aLnppc<l 11tircly five or si:t <lap1-
thu ru11il11 for Aborcfoen bcing cl\/luyecl lliruo d11ys from Lo11du11, uml L11•0 from 
I::~nbur,;)•· 'll1e No1foll;: lino wu.~ Llockc:d up fur 1:wnio rlap1; the ll'ilyllc11d 
mail dctumeil froru I~ Lu Hi lwun:1; tho J.umlon, Uhullrnm, n11d1Jovcr blocked 
up for two dnyB, ua well ltll tha lruimi i11 }'nuu:u to .M nnicil lct1. 

Much crodit is dew to the ur,tivity nntl uttc11Lio11 <Jf tho Ili1,hl1md ('mnpuny'1 

officcN-Mr. Stromlley, the Lucomolivo ~11p1·ri11lc111lcnt., und )tr. HuUI .. , i-:u
}1Cri11tcn<lc11t of l 1urrn1nwnt , LLy-111 r. t:itro11t!lcy having: J1l1Mll1cll und cou
atrucLcd tho d11ow-plo11ghij. 

All 1~ 11poci111c11 of ti dl!'nply conslmcLccl lino of rnilwnJ, lho ,vrifcr unncxcs 
n noto of tho rlela.il~ of tlill 110J°ll1t1rn p111·tio11 of tltc lligldumt llailwny, froru 
Invorgordun Lo ]Jonnr lJriclgo, ~W½ 111ikt1 i11 lcni;~h. 'J'ho country U1ro11gh 
which this ncctiou of the ' linu llill!S()!I i11 comp111 Lltl'dy level, nntl llllH•nil pll.rle 
Bkirt 1111d run through tho cs, whcro the work.~ had to hi' prolt.-ek-J al co11-
'!lidcrablo cosl. 'l'ho cuUin~s tlmounlcu to fi -Hl,000 c11hic yu11h, of whid1 
ubuut ~o.ouo wcro rock. 'J.'hurtl llro '2.7 brid~cll over t1lrc,1111~, -l of them 
41) to 50 feet l!Jn\11 1 !:!Ii puh!ic nncl ac:cum1nocbliun r,m<l-l,ri<lgu1, nn,1 :!!.J,t~, 
lineu.1 yurd~ of dmim1, ,·arying from HS t-0 :m iuchc.'I Klfllllro, 'l'h<' rnilr1 uro 
doublc-llt'1ulcd nn,l w1·i1,h 'iO lh1:1. to tho yurd, mul nro lisht-cl ul tin, j11i11ts; 
~ or the d1uiN uro 211! lbs., 11J11l M !A8 lb11. in wui0ht. Tlwrc nrc ten c;t11Liu11s, 
wil.h 1•emunont dwclling-houHt'S for tho 11gc11t11 ullll porto1>1. 

'l'hc t.olul eot1!. of U1i11 1iorliu11 of lhu line, llio works hci11g or tho niry J,cRt 
q111L]ity, ancl I.ho mnboury nll or 11Lo11c-, n1111J1111lecl tu .r;·,u I~ 11cr mil", or iu
clndink 1uulinmcntary nnd luw <•:,c111•11re:, a11d lund, £5 'ti pur mile. 

Corumcrcially, the. • lines, c~lcmling owr 2-lli miles, )ut,·o 11ut 118 yet Leen 
quite UCC'cstaul, from tho focL or loo gnJUt 1111 oxlL·Ut or lino lmvi11~ 1Jcc11 
undertaken at once, it requiring in nu ogricultund cuuutry considcrul.Jfo 
limo to dovclopc tho trnflic. 

lJndcr t.hu 11·holo circUJll~l.llnccs, howc\'Cr, tlio LraJllc ie 1mli.sCuc:lory. 
'.l'ho works nro of tl10 mo11t aul,stunt.ial cL1aacter. 'l'tlc Cllpitul 11ccount, 

UN TIii•: dt:Cll,\NIC.\I. l'IWl'~'.llNI:-; (H' !;n:t:r .. llil 

. ·which i:11111<lcr.t:!.~llll,lltl0, i!lnl11ml d11~•1l 11:1fura-1 Ill\~ w,,,1;~ lll'l't'tllll 'l'l'lll:II, 

• whilo tho r,•vc11110 i:1 1'11pi1lly i11cn-;1:-i11g. 1-'or lht :,1111-}'l'III' JH~l \'Ucltcl, 1111' 
1 Company will lio 111,\u t.11 pn)· ii~ pn·fr1c11ro 1u11i ~d>1·11I !11·0 ~lcK•k)I, !i ~K·~~(•t Ill. 011 
· 11;

1 
flonting linl ,ililill:!, 111111 alli,11 j 1,cr t•1•11l._1111 it~ unl~n;u·y 11l•1ck 11! .t:.' 111,u111_1. 

1· It will lllll~ 1,0 i!Cl'll Lhul if tho 1cn•1111c 111c:rca:;t1:1 111 Um s:unu rnllu lhnL_1t 
.'; ha.II hilhcrlo clll110, vi1.. from £J :;,(" )t) t.o .£~11 10011 p~,r 11111111111'. l~u, ('ulllJ1,111y ,'' 1\1 

· bo bin lo 
1
,n,, in two or lhroo )'CnN 11 ~11Lbli1ctury cll\·illt11tl 11[ a per tCnl. \\i lt<·n 

~ 11. ~ • • • • l t ' l 1. that cvonl ur.1,;nrs, lhu l>il'l:1:tor:1 mtiy with prupndy ?-""~ ,;,11110 :11.'11 ,-r,1" n il 

; to tho further c::do11~iu11 of tho muin li11cs of 1·onrn1111111:nll~11 1~, <.:,uUllll'lll; 111 111 
; Skye both uf whid1 rn11st prorn val11:ihk f1·1..~krll lo I hi! I h;;lil11111~ :i)l>lv1.11. 
'· 11:cao ]inc,:; w •r11 pro111nt,,1I 1•hi,,tlr 1,y tlto A'rc11t l11111I, ,I p1_11pnt:t1irs, m. llw 

1/r country, umoug lhc moi1l promi11c11L of whit:h \l'l'l't~ tl11,. kn I .. 1 K,•,1h,·l:I, 
.. u,rtl Frfu Ir. J.falhcsn11 of .Ardl'us.'I , 1,1.I'., ]\Ir. , !1•ny ul lk-Jl1ulr11111 , .M.l ., 
• l(r. lf'[n{oijh or Huibruuro, 'ol. 1•·r11~ur 'l'yllt'r, thu l>11ko (If :--111hcrl11111l, &c. 

E.1·prrfo11:11ictl /?c:•wni-clu:s 011 I !tr J\ft,,·l11wic11I fl'.'"JJI'"' il•s 1!1' · 'l••d, 
JJy \V . .1".,11111.\IHN, l,l,.D., J<'.ll.S., ,·r.. 

'fnrm: ie pro"I.Jil!Jly 110 <lc::1critiliu11 uf mnll'l '!al ~h:il l111::1 11111lt·1·i.:011n grt•:ill-r 

b 
, ' ·w 111111111fot:l.111·c lh1lll i111ll; 111111. J11cl;,111g fro111 1h11 11l(cllll't~ llnll. 

t ani;ON III l . '( l'I I t, rnl·il'"t' aro now 111uki11" an,\ 1111\'0 ll<'t'II 111111!.•, lo 11111>1·,,n• I" 1)11111 )' '!Ill ' . . " ' 
ita 8 h<'n' of up;,li1·11lion wu nmy n•11~111al,ly 1•1111d11t!,· l~i:11 ii •~ d,•_-111 11••!. I" 
attn.it 1:1lill i;n•itlcr ntlvu1i'cu:1 i11 its l·l1e111ic.tl 111111111,•11~11111,·111 1•r~•1 11 ·1 lin•. _ I Ii,· 
~litldl iuipru,·cmcnl'i in U1.: 1'1vu•,;,, 11f thl.! lllllll lllaclllW ,,[ llPI! lll~I} l,u 

llrillutetl to ('orl, who iutroihicml tltl' pl'o<·c,·s of builiug nud p111lilli11~ 111 .t~1u 
~vcrbcrnlory foruncc 1uul lhosc ol' mon: recent. cl1l10 Lu llc,;.~.-,m·r, ,vh,J, Ju ~t 

d ral.o vcs.~1 fot· t,iio rcclurlion or tho 111ct11l:1, 111111 lhu:i 1·flccle1 
UM: ~m~:~~mt chnngus in Lho m1m111',1ct11n: of iro11 a111l wkel 1h1111 l11ul \Jccn in~:ci11ood ul. nny former pcriotl in 111cL1\lnrgic hi ·lory . 'l'.o t lm bll,·r i,y~tcu\ 
,ro o,vo moRtof tho impro1•cmo11l11 U1al hn,·c. t.1k1·11 plate; iur hy ~hu co_1'.11111

_r11-
,: l \ ·111tc-:1lin,, 1,roct•:1::1 of h11rn111;; 011t th,• <':irl.11111 111 n St p1uulo 
.. ve y new nnc " n . • l> \ • , I 
~ol oh.nmt c·vcrr 1lt.1.-.criplio11 or ~lccl l\l1tl ruhuu,\ """ may · pro, uu:1l • 

' mo rc~mll.8 mn bo 0t,tn.inc,1 by the 1uHhlli11g [um1u·t·i-)mt not to ~ 1 ' 
Tho en t t ·ncu ilio nrlificinl l))u \ of the lk: ·scmcr 11r1tmplc ocl!! ~nlh aamo ox en ·, s1 . 1 I · . I -1 , 11. to 
much grouter f111·c11 i11 <lcpri,in~ t,lic mdnl of JIS cttr ,on, 1~11~ _11_1 ict ue u~ I ·cl 
tho elnlo of rofincd iron. lly tl1i>1 now p1·ocC!'::I incro1\St•cl l1t1..1ht1..:,. ore ull<,~t .' 
for otf.uinin,., new combinations by lho inLrodnctio11 of mcu~lll'L."(l quun~lll'i:I 
fl[ ciu-1.>on into tho converting \'l'S cl, nnd thi1:1 muy 1~ so n·_;;,~lalcl ns lo orm 
• t~ol or iron of Lho h otll'>f(Ct1co1u h!ith-, 11fu11y 1 nu\1_1t ~pmht}, . . , 

11 tho 1,oilini:t nllcl plllldlinJ! Jll'l•rr;;:m:1, i-lt•rl or ~1111,lnr t'ollll,111.11I IOIIR m.•r 
'lie p~othlCl'd lint with ll•i<>I rcrt1Li11 Ly 11,i l'l')!; in\,i rpmhly, :IH r·vr)"I lt_tn;.; ,lc·1~·111 ~ 

tl kili of tho oiicmlor in c\1J:1i11;: thu 1'11111111·0 11L. I 11· prc1·1~u mu111,:11. 
orr tin~: 8 'l'hi11 proc,rnlion i~ ncacsAIII')' in or1l,·1· lo rdt~1n ~ln· c:<al:t. ri11m'.1_1_~). 
~ Cnl'btlll in tho lllllSfl 60 11s lo prouuco by con1lnnal,1011 lho rc1pu~1 c 
or rt f Lccl lt. will lie ob,cn·l'!l UmL in tho Jlu~!!Cllllff pro':1-•,;s th,~ 1111-~:t~i;.t Joell ·not exit.ii, us tlto whuh:. or ~ho cL1rbon i:; vol11ti~•z~d or hu~•1: 

t in the first i1tstnncc · nnrl l1r pour111g rnlo tho YnSJlc:l n cci tnm q11
m

1
ll~) ~f cruclo mclul contuiniu'g cnruou, 11ny 11(Jrccnl~go of t!11_1L cltc'.11cnt m11 ' ,c 

obt.o.incrl in contlliuation willt the iron, po!< ~,;m~ qnnhbcs licllt ,.U'\111'1 ,~1 lo 
tho \'nriecl forms cl c1111slruclio11 lo whi1·h lhc 111..tnl umy hr '!I'!' 't · 111

~ 
t) • llesscmt•i· 11 •:item i:1 noL only 11111rr pcrf,•,·t i11 ils,•lf. h11l 111lu11~<i 

O 1~ Krt•i,tcr 

d~~rCl' 0 [ ccrtniuLy in the rl!!lnll'I than could pn~sihly ),c 11ltm1tc:tl 1~•1111 tho 

181iH. 




