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180 MIETTES OF FROCEEDINGS.

April 2, THTE,

WILLIAM LENIEY BATLLOW, FLE, Vies-Prosident,
in the Chair,

Tur fullowing Candidates wers balloted for and duly elested -
Bovgpr- Towar Guesse, Tweowas Facok, Awraoone Willousaer
Hrwe, Crantez Moyss, Pamnes O'Mesna, and CEaries Jous
Wotn, ss-Members; Tiesas Armeenone, Jaones MacTpuas Buas,
Jomx Jaues Boowern, Cmacres Avcmman GRive, Wioray Hay-
w sk, Marnies Kisestry, Boso, Rovgwr Lagsse, Brwis Mervoe
Rirmarrs, Jous SavTes, Ciances Warten Sanrves, Btald, Tnet, OLE.,
Groesk Hedey Svavroy, Marmooy Wienoas Teoarsoy, and Avrar
VEmTrie, Stud, Tnst. OB, as Acowinbes.

It wea snnonnead that the following Candidates, hoving beon
duly reopmimenlal, hul Tem admitted by the Connell, nnder i
provisions of Boct. IV. of the Bye-Laws, ax Blelents of the
Tnstidntion —Bvmuey Warses DBavsaoy, Joss BEowaisp Courrox,
Hesry Ororr, Joay Dovonse, Eovanm oe Monars Goses Finpzms,
Husr Nerrlevedos, Camild Guierrys Paxos, and Levsann Tavioe
BT,

Ko. 1,550.—" The Huelva Fier of e Rie Tinte Reilway.”
By Troads Grsis, Assee, Inst, GE.

Tre mupriferous iron pyrites mining properéy of THe Tinto, son.
taiming pearly 5,000 English sercs in ome conmected $rack, was
purchsaed from the Spanish Government by o combination of
eapitalists, snd wus tzansforrold by them to & company now desig-
mated the Rie Tinto Company (Limited), in 1573, It is situnted
asbomt 50 miles from the seaport of oelvs, which §s about 12
wmiles from the bar of tha Ri‘_."e‘l.‘ Odiel in Andalneia. Tp provide a
sufficient and cconomical mesns of tramaport, w singls line of rail.
way was conskrogbed of the gauge of 3 feet 8 inches, having
wmifortaly favourable pradiests to the port. The mines wers
wirked by the lomnns, snd subsequently ly £he Spanish Govern-
ment; and during 1877 the outgmt of ore was THL000 fons,

There being no dook ar wharlage accommodation for e ship-
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THE EUFLYA TIER OF THE D0 TIRTO DATLTWAT. 131

ping, the trafBe was formerly comveyed between the vessels aud
the beach. by bargew and other small eraft—a mode of shipmend
only saited for & small export of ove.  The bemks of the river ars
ecarcoly 2 feot above high-water, The sub-sirstnm cousista of
soft blus clay mors thaw 80 fest in depth, which extends aleo futo
the bed of the river. After carefnl consideration of the natural
formation of the harboue, the depth of water, the rise and fall
of the tide, snd the naturo of tho emb-stratun, it was Tesolved
that the most cffobtual meave of providing o chenper and mor:
expeditions mods of shipping the mincrsls weald be to construct &
pior npon. gorow piles. T order to obtain & safficient depth of
water at low tide, the pier was extended s consideralle distamce
inte the river, tmt cvon mow fhe pier-head scarcely emters the
Tairway.

In preparing the desipn, ndvantuyn was taken of the methods
in e for the shipment of minsvals at most of the lurge shipping
ports in Boplond, especially those ndopted by Mr. Harrisem, Past
Prepulent, Inst. OUE., at the Tyne dooks®

The question o ba considered wes, whether to carry the level of
the rowdwny of the pier at o eomparatively small height alove the
high-water line, and to take the wagons to the shipe at that lovel,
snd then ueo hydrnulic or some ofber power to 1ift cach wagmm
and tip its eontents into the hold of the vessel ; or to constroct
the pier upon & rising gradiont, so that traine of wagone conld e
pushed up by a loeamotive, and the shipment of the ore T cffcoted
by pravitstion, It was decided o wlept the Iatter plam, thougl
the pier 8o conptruobed neeessarily ooat mors money. An wlvantage
gained Ly this esorss wae that a lower deck wus provided for the
ordinary teaffic of the port.

The pier might have had o T head, and the wagons been
torned upon tahles when they wore pussed on to the shipa; but
this would have iwvolved more labour in the bondling of the
wagons, and wounld bave been a Elower process.  The pier, thers-
fore, L Teen 5o constructed that the wagone ara ron divest fo the
wpounts, and reguire no hsndling after Jewwing the cogine. To
anable the ore o be shipped readily, the highest point was fixed
it 32 foet 6 inches alove ordinary spring tides, snd the pier wis
carried intosech o dopik of wator that vesssls can be loaded st all
timos. A light vessel can be began at the top of the tide, and the
lowding com b continued whon the tide is st its Jowest.

[ S

L Fede Mivgtes of Froceedings Inst. OUF wl. xxiif, 8 404,
E 2
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152 MINUTES OF FEOIERDINGE,

The prineiped sogioeering difficuliy was the extrome hwlncss
of the frondation, which proved worse tlavn wis ab Goeé andicipatoed.
Hoving-virbunlly o carry two lines of railway, one abown the
other, a greater load had to bo borne than if tho pior had simply
to do the work of the minoe. Tf wis founsl. that a suffieient aven of
Tmse conld not b got by ecrew piles alove, without poinpg to w
great cxpemga. It was thorefore decided to provide sdditional
besring surfaco by the ndreduction of fimber platfoems mmeting
o the bed of the river and fostened o e piles

Tho approach from the atation-yard to the pier is oo an em-
bankement 750 foet im lompth (Flute 87 ; for tho romisining distomes
of T44 foot, tho ground belng incapable of supporlivg an embank-
ment, it is comstroebed wpon timber brestle frones, somnged i
pairs, on which are Jaid longitodinal Dearers sowmed with cross
Manking ; thess carry the rails, the wholo being supported by
Patforme composed of milway slespers,

For & Jeongil of 600 fect the pier stands out inty the river in w
westorly dircetion | themes o longth of 775 feot is curved vound o
the routh to a rading of G00 fesl, to bring the pior hosd amd
shipping deck whorf pavallol with fhe sef of-the Uds, und the
rempiming leogth of 525 foob is sbraighf, The radisl lines oon-
necting the emved portion with the two straight portions subtend
ant wagle of F0°.  The fodnl length of the plor betwees: the eentoes
of the firet and Isst sovew pile is 1,000 fovt, This distsncs ix
made up of twenty-nine spans of 50 foot each, and thirty proups
of cast-iron suorow piles and eobumns, thes being 15 fest from
eentes to contio of the columne. One advantagy inoa goroer-Tiile

. structurs 18 (he small surface presented to the ebil and fAvw of the
'L?-{-J:‘-'-a!.-':'ﬁ-iﬂﬂ'.'m 107 he stroke &f a wave, Whilst e aro prant facilities
& for making & rigid struchare. By the systew of houwing and ties
introdueed, theve is seareely any vibmtion, The little cbatrnetion
offered by the piles 4o the tids produces wo change in the bed of
the river, sod thers ix no presibility of the pconmulation of saned
in the varions vhapnele. The velocity of £he +ida] currend varies

from 1 knot to 3} knots an hovr in the vicinity of the pier,

The pier hend, alongeids whickh the ships so moored, is Jrru-
tortod by flue shipping deck wharf, which iz quite indepondent of
the owt-iron piling, and is composel of creasoted red wooll Memel
tisber fonders, supported Ly timber croosoted Mewel piles, cross
hearers, tromeomes, wnd longitwdinal walings. The faco of the
shipping deek wharf opposite to cach spout is closs sheeted with
12-inch by G-inch timber for a distance of 50 fect, the romaining
portion bring protected by vertical fondere at intorvals of 3 foet
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TOE NUELYA TIEL OF THE KO TTRT RATLWAT. 133

frov veniee fo conlbma. The shippiueg deck whael fe in o depih of
water of 13 foof at low speing fides.  Whe differenco betwesn high
and Iow water apring tiles 15 about 13 fosl & ioolibs.

Whe pier consistes of thres differout lovels or floors, npon whiok
are 1add eeven lines of moils.  On e fesk oor lowest flooe, for o
disbungn of 925 feet from the shore ond, o singlo line of ruils ix
Inid ; them it lwapcles ont iolo thres fines which contivmo to the
pier head.  Thiy is ngeld entirely loc andinary braffio ofler than ore.

Ou the second Hoor, the too lince of mils buve o obivooos
falling gradient from the pier head 1o the standage point at the
shore ead, nk which point ey sre ewreel rowad and fom o
Jumtion with the centre line leading to the station yord.

Un the tlird oyr, from the pior hend for & disbeoss of 1,130
Joiek, £ lines of rails are Iabd ou veverses pradiswts. The remain-
vy distawes B laid with o single ne oo o fulling gradientd
tovmrils the station yaroil,

The pier i constracted npon cast-ivon scrow piles and colamne,
Tracod topether with wronghi-dron sfrots, sbays, and tie rods
The piles ave arranged in gproups of cight, viz., two rows of fomr
in cach row. At tho shoro end thoir distamees npurk frsnsverasly
ary T foot O imobwes, 12 Goel, and 7 Deet § inches respoctively
(I’]utu.'h} fig. 4), wnd Ipmgitndinally they aee 13 fest apart from
teuln: to contre. In the desp-water portion (Fig. ) the piles
are fll 12 fuek nguerk dransversely, ood longitndiedly 15 fest from
wentre fo contre

The mwédron perow piles forming the boee of the per ave
16 inches in disweter, and 14 inol thisk. These ave in Jongghs
armumgmed fo muit the recpective deptha to which they sro inscréed
in the groemd, On the lower lenzih of the pile shafl w sevew
blado & fiwt in diwmeter, with o ll-ineh pitel, s held in place by
dwn Lolts, A collar fits into the Loss of the screw Dledes (Flaks
9, Figa. & und 6) g0 thof sl pressares ang ieonsumibied thronsh
tho pile-ghalt oollur o e serew Blades. The sorows were oent
sparate]y from the piles for convenienee of trumsit frow Eagland
to Spaiv. I case amy of e piles shooll wok out of position
dnring the operation of Gxing them, s rodinl joint of 4-fesf
rwling was wyrunzod of the sufece of the ground af the shore
end, and in the decp-waler portion ak low-water level for adjust-
ing fhe npper lengthe of the piles.  After they wen: adjusted the
Joint waes well stewmnues] with iron conent.

The piles were scrawed o Lhe fallowivg dopths befow the surface
of the provwnd i —from the rd fo the 158th mw Declusive, 15 fouts
10th to 26th row, 28 feel ¥ incles; 271k to 32nd row, 32 feel;
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134 MTHTTES OF TROJERDINGSH.

33cl to- Sh vow, 51 fost 6 foches; awnd from the §lst 4o the
62ud row molueive, 32 feet. To peb thom down, & shult key wae
Iedterd 4o the ple head, npon which o capstan head was fized mndd
furpighed with eight arms verying in length fiom & fo 15 feet,
arid worked on tho shore end by sizteen mon, thoagh i the deop-
water section from focty-fva to omo humdzed aml tem mon lave
beon, employed,  Thepiles st the above aod were fized from two
travelling. gantrics, gne in odveuge of the otber. The pantres
ware roughly constrected of fimber, snd set npon whels in the
ngual maneer. The tiwber Toor, ow whicl the men woled, wue
suepended st the four covners by chaing working in -diferentinl
pulley-Tlocks, to sdjost 1% to the hoight requinal for serewing
the piles; puide bocns wers fixed fo the eide sills of cach geatry
noar the grovnd for the porpees of holding the piles in- place
I'wo cvoes-joiet beavera in. the pantry-frames floor were  areanped
wr that by placing twe planks scross them, they wewered the
purposs of an upper guide boou.

The piles in the desp-wator section of the pier wero fized from
& timber staging, eopsieting of six Gwbee piles dviven into e
gromnd, and standing 2 fest above high-wafer levol. The piles
wers placed fthres non mow with o mllﬁill aorces Ehewn, wpon
which ten longitndinnd bearers were Iaid to carry the floor. ‘The
stmgring wan further stiffened by cross-framsomes nod sido dingonals.
In some inatances it wis necessary to comstruct these stages with
two floore, the top fear being abont 3 fect above highewnter Jevel,
and the sscond Aogr st abous halfdilds lovel, or abont 8 feal below
the top floor. The chieet of this arrsngement was to bring two
capetan hends, snd tvo ests of men o work simolbveeously oo
umg-ghaft. The puide bosws b which the piles wers adjusbed
were fxod near low-water level and also in the top floor of the
staging. The serew piles wore Lfted lom borges by o denick
Boated wpon & zeft of timber. Having boen joivted and belted
togother to e roquisite longth, they wers lifted by & aling elaim
attached to the top Munge by eye-bolts and mspended to the tackle
from the demrick Taft, 8o that the piles hung vertically before beinz
P]i-ln'l.ﬂ:ﬂ in the sifuntion 1% wns intended lo ocoupy in the g
booma At the shove end the piles wera pitched by n winch ot
upon, & travarsat on the fop of the ganfry faning, diretly above
the position in which they had to be placed.

From the 3rd to the 320d. row the mateoal forming the Tod of
e mivor opposed: Hitle vestetuncs &) the piles. The sorew-blades,
pxeepl in & few instances, cerried the pile down in cnch revelution
tho fall pitch of 6 ioches,. While poesing throegh & Jayer of
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THE HOELTL FIER OF THE Ei0 TINTO TATLWAY. 13k

cocklo-shalls the pila did not advance more than from 4] to 5 inches
in g revobation, Tk in some lostenses oo the shore the pile wenl
58 mvch as from & o 2 inches in & rovolation, and coctinued to do
e Tor a distawen of froae 5 Lo & fesl below the surface, nfier which

the atrats becnmo more consolidoted.  Bixty-two piles were fived.

at the shors eud bBeiween the " 5ist of July and. the 28gh of
Beptember, 1874, when the opemstion was sfopped for thvee and a
balf momths, duriug which tmwe experiments wers muds fo
ascartain tho woight that conld be sustained by the smvew piles
snd the platforms slogly aod spmbiosd,  The resalts of thoess
expariments are piven in the Appendix. Wark was resuwed in
January 1875, and the remeining fifty-vight piles o the thirky-
gerotd row wers in plase by the I6EL of April, 1875 From this
date o the Tih of December, 1875, the piles from the 330l fo the
G2nd row, one bondrel and fwenly o all, were Gxed  Thue the
time occupied in fiving the twoe hundred and forty screw piles,
representing 5432 linesl foet of work, wos only $hivteen mgatls,
the propartion heing as follows :—
Ldpeal fronie
Ehore and, foo be 3ol o s Mud row, o o o o B HH
Dnep-waber epption, from the B8l to the (2od rowr . . 8,604

Totul smuwnt of sopswingr .« . - . Hpddid

The groond in the deepownter seetion gradually ohoogsd D
goft blue wod to & wicbers of emd and cay, varying in thicknees
Froun 1B inches 020 feet, Telow which soft blae clay again ccovrred.
Henes the reasin why an fncressod ramber of men noere mequined
in this paré of fhe work, T was necessary Lo clear each pile of
its pore bebween the 41st and the 62nd row, and to looscn the
eand into which it was baing screwed. This was mostly douve by
forcing waber down threough the ingide of the piles; bud many
other devices weve trisd. The Anther is of opinion thet the noat
efftng] machioe for thiy pueposs iz the ssnd shell pamp, worked
by & single rope over a whip-zin bleck, during the time the pile
s being furned roned. By this mode the whole of ihe cove is
removed from the pile, causing the ground of the peind and at the
cotting edzo of the screw to "heil ™ frow (e selion of the slell
The bead of water oo the cutzide of the pile relicves tho shafi
sod sorow bndes from fhe frictien adeing Trom the ground
becoming eompressed during the operation of screwing,

At the shore end of tho pier tho ground was proved by repestod
experimeats o be ingapable of sopporiing mere than about 70 Lba.
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136 MINUTER OF FROCEEDINGE,

por sgquare fook ; therefors, a8 guffiient bearing surfaes omald not
ba obtained in the aves of a sorew;the following maoda wae adopted
ns the most expeditions and offectunl for obfsining the necessay
pover b sapport the lond.,

Timber platforms wonposed. of: whole, balks of timber 12 inches
pgnare, wees placed mound each group of piles fravevemely
to the comtre line of the pier, snd srronged 5o as to bweak joint
under the main bearing sills, or at the cntos between fwo of them,
Tho main sills rested wpon the platfoom floor, coneisting of eipght
balks laid longitedinelly one on coch side of the serew piles
The platform foors waere made on the beach in thowe separate
pieces, then fioated off &t high wator, and adjusted ronnd the piles;
affer which the besring eills were placed upon fhom asd belted Lo
the floor.  The platforma were weighted with & load greater than
would have to bo snpportsd by the piles when the pier was coms
pleted. Om theiv omoing €0 reet with the lead upon fhem, o
connection was medo between fhens and the piles, by cast<ivon
dipes, arrangsl to olamp the respeciive piles below & collar cast
specially on the pile shaft so es to Test npon the dise,  In tloswayr
the lowl on the pier i8 rasendbied theough the columue, piles,
and dises, o the bosring aven of the platform, themby giving
the necssary  remstanens o support the load.  AE the shore end
they were weighted by stacking rilway and pig<iom oo &
ermdle formed by putting cight fimber bencers aeross the msin
beaving pills, vntil the required lond of 300 tous per platiorm was
completed,

Bafore suking the platformy in the deepowater section, eight
timber sills were 1aid aovoss e rasin bearing gills, wntil the heiphd
of the aradls was from 2 fo 3 feet abowe lowwater Iovel.  Whe plat-
Torma were sunk by rubllestone and shingla, af low water neap
tides, care beinz faken to kesp them in e horizonfel position.
The load of 500 tong, copsisting of railwey and pig-ivon, was
placed wpon the cradles, Tuo testing them, two plofforms were
alwoys under opevation st the esme Hime, six fimber coadles, four
sote of raile, and two Jobs of pig-dven, being employved for the
yurposr:  To keop the respeotive loade moving forwerdl systems-
tically the following plan was adopted,  Asswming fhe whale load
to be wpon the credle at platform A, the second cradle with the
seoal wab ol ruils, equal to one-third of the load, wonld be on
platform 5 ; and on platform A pensing o sink, the pigdon wos
ramayed from A fo B, fhoe complating the load on B, The thivd
cradle was them set wpon platform O, nod the rails transferred
from A to O,
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1THE FTELYA FIFR OF THE EID TINTD FATLWAT. 137

Di:tnils of the depth to which ench platform sank are given im
the Appondiz, Geoemlly ench pldform golwided about 1 fook
under the applied load, although at low waler mavk, or from
ahoat the 2186 fo the 208k mewe, the registered wmonnt inereased
tp 1011 food; &l the 21st aod the 22040 rows Lo 8- 38 feet; sud at
tha 23z io the 26th rows fo as mmch as 5-40 fecd,  These, haw-
gpir, ward oreeptional enses, AR the sheee end, befors the plat-
formes were placed in position, the smrface mmd was romoved to o
depth of whout 3 feot, and the spaen filled with rabble-stoos and
graval, bt in the desp-water ssolion this was not necessary.

When the loaded platforme had coased einking, snd hefore any
poriing of the Joad was rewoved, a diver was gond down fo insert
chocks befweon the pile collars, and the msin besring gills on the
Platfonms, o preveat their cising (Fig, 8). The pig-dron portion
of tho lond was then removed, and the dver sent back to fix the
diges.  Wlhen the space bebween the main besring sills and the
collar on the pils was greater than the depth of the disa, the
diver wedged the disc up to the collar, after which the cesct
epane bebwean the undersids of the dise and the bearing sill was
measnred, snd fifted with timber dresssd spenially in two piocos.
Where the space wis less thon 16 inches, discs had to be cast with
a bearing oollar shown in Figa, 7 aund 8.

Flnta 9, ¥ig. 4, shows tho moximom heipht of the stoosbure at
the shore end of the pler. Fig. § roprosonts the maximum height
of the structure in the desp-walsr seotion.

The weight n soe bay of the structars, snd the lopd £ e
supported by each pils ave as followsg — .

Eihing EMm,
Owi.

Tobul weizht of the struckore mabay . . . . . %400
Tatal weight of movable Jond on pll fome lines :I.} B, 00
18 ewk, pee Hoeal foob (bey 63 Hooal fisg) . !

Tolal weight ivooabay .. . . , G300
Diﬂ‘h'ihuﬁ.'llg thiz weight betwosn thy cight piles, % will be

Tyvmd the® the maximmm weight on euche pile is TRTY ewt.
In the desp-water section the following are the resulis —

Owi
Totbsl weight of the sbmetme inaboy » . . . . 3,800
Tetol weight of movalde Joud ow ol sevey Jines nf] . go-

15 ewk, por limeal foot (hay 68 Ml faat) . . :
Total wolght in cwa bay . . . . . 10,825
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138 MINTTES OF TROMEEDINGE

This weight divided betwesn the vight piles gives 1338} cwt.
a4 the meximnm load oo sach pila

The platforme st the ehoms énd ame wmenged with a bearing
ares of 204 equare fest; wdding 157 equare foof for £he sorow bldes,
w tidal of 1,021 square feet is cbisined. T the desp-waber sostion
the area of the platforme ie 1,500 squnee feet, which, with that of
the screw blades, gives a bearing area oqual to 1,657 aquare feet,
The sombived: oo of the platforme and serew blades, with the
loads they are required to support, are.respectivaly 601 Iha. per
sjuurd foot on tho shoro-cod pledforme, and TIE Ty, por equese
Toot m the deep-waler platforms. The losd applied in testing
the platformn was ogual 10 778 Ibe. per sgoera foot in the shore-
end platforme, and T47 1 in the deep-waber plotforme, Taking
into conmidorstion that provions to fixing the plaiformes the piles
mpported the superstraoture, the plaiforms wore weighted o
sbout one-third more then the load required to be supparted by
themi, The caloulated losd per aguars foot s slightly sxagoomtad,
when the scteal weight of the rolling stock snd the mode in which
the traffc in woked, are faken inko considemtion,  Fegines
weighing about 17 tons aro provided to work the pier teaffio ax-
wlmkively ; loaded traive pass along the sentre lines, and the ompty
wagons Toturn by pravitstion on the two cutside bines of the
woonnd oo to the shore, whers they nre made wp inde fains, At
the pier head, five out of the seven lines might on exeoptionsl
vocsiong be eoversl with Joaded traine; bof even then the
maximum rolling-load, taken ag the busis of the foregoing calenla-
tion, will never be roached.

The columng whisly rest on the serew piles are 15 nches in
dinmeter, and of metal 1 inch thick upen which eaps sl ginder
beds are cost ot levels to euit the varying pradients. ‘Theee
piles and colmous are 16 feet apart froom contro fo comdre, and
are made np in lengthe with extornal dangee, The flanges are
faced, jointed, and bolted together, moking one continuous lenzih
of shuft from tho scrow blades fo the cap on the eplumn, Ry
ihis armngement gront facility 8 guined in crecting the supse-
stroctare, as ihe wok can be exequted Independently of the
respeative floors,

The piles and eolumns ennsbifubing & bay s struited amd
braoed together by longitedinal and oross givders.  They aro sl
etrutted and. etayed herizentully and franeversely by molled H
and channel frons.  The diagmmal bracing is offected by tic rods
1} to 1f-inch in diwmeter. Anple-ivon disgonal staye are also
wsed. Groups of piles, 50 feot apurt, form n series of piors, or pile
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THE MUELNA FIRL OF THE RID TINED TATLWAY, 150

lintiresses, wpon which the wronght-iven Jattice pirders sup-
porting the respective flogms are ércoted, and bolted £o the metal
i

I:'I!thﬂ myin Inttics givders over the 13-fect and the 5-fork opam-
ings ave 4 feeb deep. On the lowest foor they sre Gred fo the
wnph bobwoon the ood platcs of the croes-stay pirders, . These end
plates forme o fish plate, the Tull dopih of e Tongrbudizal pirders
on ench gide of the colnmmns, thus joining the girdors tomether
lovgiludioally. The Loles fn the side pletos are mode oval, i
allow for expension sod contraction. At the centre of the H0-fesl
s, ke cogss shy-plate ginler with T-iron koees is riveted to the
top boows of the main pivders, thereby binding thewm - Eogether
trumsrorecly ot thoir condres.  (Fige. 10 and 11.)

The seorad-fleor main ghrders are ales & foet decp.  They ars
Wolted to the cape by 1}nch bolts, apd joined topother lmpi-
todinally by I-dnch bolts; they ars nlse brased and sbapel grer
tho caps, from the centre columms; by aople-ivon fromes, At the
centres of e §0dect girders on this floor, there is o doubls
bracing, cousisting of & reotangular latiies box frame eomposed
of angly irong and Hat bars, with vertical and borizomtsl anplo
irong at intervals of 12 feel. Where-the seoond aod thind fAoers
run near the samo level, the main givdors are bound topethor
by single irom frames, staye, snd Mnees, made of angls and
T rivons.

The third floor main girders ave uniformly 4 feot deep, and wee
Traced togolber with sngle wugledron fromees,  They swe rivebed
to the top asd botben bowmes of the mely gpivders al ntervale of
10 fout amd 15 foot; thet is, af the columu caps, and st the threo
intermedistes. Heorismonbal brsdngs, or wind-$ioes, are rivetsl o th
neder mide of ithe botlem booms of the st and thivd Aopr mrin
girders thronghout the entive length of the pier. . The first and
thind flear girders on the cevtre colwmope, were put in placo fivst ;
then the two owlsids givders of the fiesk floor, after which the
seoond floor girders wore evected,  The plates, angles and vertical
T-rows, aod disgonal Tars of whick the watn girders oro. made,
were drillod and punched to femplate in England, and sant to
Huelva, where they weee pul togother on the besch,  When the
girders wers requirel for evcolion, they wers flonted fom £l
beach by o raft stramped with elbdde for the pivders to lie wpon,
and moored alowgeide the dorick raft, The givdos wers then
shang by the centre, and Lifted iuto plase Ty fhe dercied,. - The
ereation of the givders was commemeced in Jamuary 1878, and
completed in Janupry 1270

Clasicos de la Arqueologia de Huelva 8 (2002)

19



20

140 MINUIEE OF FIOCEEDINGS.

The roadway of tho foek floor 38 supperted by aross beavers of
pitals pune 11 foshew squeee, riveted to two vertical angle-irone
forming a pocket 18 inches abova the boftom boom of tho main
gitdor; on tho crose bearers, which are 5 fest from cendra o cenire,
are 1aid the longitodinal rail hearers 12 inches wids by § inches
deep. The planking forming the focring i wles il longitmdis
nally on each side of the mil beazere, and 8 apiked to the cross
bearers, The floor betwesn the rail bearcrs i3 covercd -with
Lallast aboiat 3 dnches thick, The seeond florr s aveanged uwpon
corbels & fest long by 12 inches square, which roet on wmd nae
bolted £ the single medin givder, upon which are fastencd the
crose bearers, the lonpitadinal rail bearers, smd burgo combing
bolted £ the cross bearems, The imtermediste spaces ave filled
in with B-inch planking laid lengitudinally to form the floor.
The third fuor is composrd of corhels 12 Snchud aguate, rerbiug on
and bolted to the girders. On thess corlels the croee irapsomes
supporct the lopgitudinal msdl beurers, lercge combing, and $he
planking. The spacs between the rail bearors on this fioor is
alap eovered with bollast. The main besters, transomes, &o., in
the respective foors comsist of piteh pine timber, the planking
eing croosoted rod wood, Tho sceomd and thivd floors aro ap-
pointad for working the mineeal leaing, and L the shipemend of
ora from the pier. :

In workinge the touffio tho wegons ars poshed Ty an aogios wp
4 pracisnt of 1 fn 75 from the atation yavd to the smomit of the
pior (Flate 8). From themes they descend by pravitation sloop a
gradicnt of T in 200 to #he rospeofive positions fxed for shonding,
Here the traine ars dividel inbo sobs of thres wapous, awd are then
prased over falling grodionds of 1 in 100 il 1 in LEE, whero they
acguire stfficient Impetme o fedos (he reverss risivg gradisat of
1w 30 st the pier end. Having crossed over the switches botweoen
thn falling wel thy risimg pradivnds, the swibcles ars roversnd, wnid
the wopone refurn ivte (e cuwtside rosd of the second Hoor level,
along whinkh, they dessend on & grodicet of 1 ia 100 &0 4l regoigite
position over the spont.  After the wagons have discharped their
loads into the spout the hand brakes are token off, and thoy
descennd on g gradisnd of 1in 100 4o ooo of 1 in 200, unéil they
reach the level frmyimg £l ptondling: proand of the ghors,  They
arg thon dreogged to the station vard by the eegine on hier mebem
Fronn. pusbing tho Toaded wagoms wp o the snnpif

The sverage time gesmpied in discharging o wagon eontuining
abou T tooe of mincrals into the spootl i from ferty-five to aixdy
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geoonds, the time being calealated from the vapon leaving the
standing-ground on the third floor until it laaves the spout, Tn
other words, ahout 7 tone of ore per minnte conld be passed through
one spout. The wagone are of the hopper type, with s door in
the bottem, snd ape worked Dby & side lever brake fitted with
anll-acting taffers.

There are foar sofs of shipping spouts, two on each side of the
pier-head. They are constructed to meet the varying levels in
the ries and fall of the tide, aml the different heights in vemsels,
Eavh ot of sponts bas four fixed divisicns, The shoot is reaissd or
lowored by side chains working in showves on s ovoss bar spindle
mmdor the inuer end, and is adjusted to an angle of about 13 €0 1.
A gtesper angls than this allows a foo rapid descent of the ore.
At & loss inclination than 1§ to 1 ihe ore does not rewdily clenr
itzelf frome the spout.

The guadrant and piuion with hend gear, fitted 4o the derrick
frame for moving the spout borizentally over the ship’s hold, ave
moat usefol in trimming the chip during the operation of loading.
Tho flow of the mingral from the shoot is regulated by & door st
ita lower and, as iz usaslly done in the shipment of coal. The door
ie sctuatod by two side chains, ome on cach side of the shoot,
The claing ars worked from two cak droms fived on one spindls
working in two carrisges on the dormrick freme,

The pier-bead ie surroanded by a timber wharf, coustrosted
independently of the iron scrow pile structure with the object of
proventing shouks, o blows frow vessels ul:uhng the wharf beipg
commuuicated to the pler. The pile composing the wherf sro
armnged in two rows ou cach gide of the bron sbruoture, with &
row of piles along the centre forming, as it wera, five rows of piles
longitadinally. Through eross tronsomes ar fastened to the piles
at low vater Jovel, aod at § inches below the under side of tho
main girders in the iron etracture.

Botwoon the top and bottom foosnes, and oross-sill bearvers,
diagonal strots and stays are fixed to the timber piles, these being
also bound fopother tronsvorsely and lmgibadinally by wabings
arranged in puirs; they are also strotted and braced horizentally
snd dingomally. The floor of the wharf comeists of S-inch planking
laid across longitnding] bearers and joiste. Upon the floor are
lines of railes for travelling oranes, and for wagons discharging o
loading close to the side of the vestels. The wagons are plvoed
upon the wharf by a traverser shifting them from one line of way
to amother, At fhe pior cod o conoeetion is formed Dy futm-out
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rosde from the iron strmeture on to tho whaef,  The shippiog deak
wharf i 85F foob seross, with o frontage of 1,850 fesk It i=
fornighed with one Gved 15-fon hand power crane, sml one B-fon
travelling steam crane, which Istter is elavated wpon a fimbor
gantry for discharging conls or ballust. This crene boing in an
elovated position spacs in sconomised, permitting two lines of rails
to be brought within the eweep of the erane,

Moaring Tuoys are arrsnged round the piec-hend, and are placed
in the fair way of the river, so that vesssls lis fore and aft in line
with the got of the tids, st & distance of 300 feet Dvow the slds of
the ahipping deck wharf.

Bpevinl provision has been mads in case of fre breaking out.
A 3-inch watm main has bom Iaid slong the entire langth of the
pier or pler approash to which hydrants snd stand-pipes, with
gtop cocke, leather hose, &o, &, are fized. Hir bockets, with
mopes witached to them for drawing wator from the river, wm
placed af emch hydrent. Barrels amd buckets are also arranged
along the third fioor, and are fillad with water from the stand-
pipes. The wator supply is obisined from a 10,000 gallon tank
wrooted &t £l shove end of the pler

The works were constracted in accordance with the designs of
Mr. &. B, Bruce, M. Inst. 0E, and wers carried out under his
diventions, the Author being the resident engineer, sl Mr, John
Dixom, Aseoc. Tnst, 0K, the combroetar.

The toksl coet of the pier snd timber visdwet approwch, ingluding
spouts, crames, permancnt way, &o., wiy £145166. The cost of
the pier per lineal foot, inclnding shipping deck whorf, cranes,
mpowts, sorew moorings, snd bmoys, wos £74. The ocet of the
timbor viduet approach per lineal foot was £6 2u 04

The disposition of muterinls in the pier is as follows :—

Cost-iron ook, vz, :— Tome, @k
Begew-linden, sorew- 1r|!-u slmlly, oolvmma, discs, 183 ©
bollards, &2 . . - . . - w . a o '
Wronght-lvon work, vz —
Toma. Wi,

NS
Ehﬂlb.l‘h]‘hﬂlni:l, hn-mds,*u'mllnhua_, & A% 16
Pabemfngs . . . . . . . . e o
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. G Syt
Timkar-wak, viz r= Crhia Fs,
Plotforms io fooodalioes . . . . . . 45,81
th.mqﬂmm}ﬁm
fuming e . . . . . . . . ST
Bhipping deck-wherf, dolplin, T - ]
147, iled
i Jdnead St
Tier appmonsch T4
Timbervigdost . . ., . . ., . . . .« . . . AT, G608
Tl . 215 4G5
Ligentyanis,
Permomembwey Infd . . . . . . . . . . . - &M

Tho Paper is illustrated by o series of drawings from whick
Flates 8 and 9, and two woodouis bove boen compiled.

e —— e, e e

[AvrEymr.
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Mprobh 12 Crodls ﬁ:r:lI l R 13, Tioew 14,
1
Y ! 8 -12 | -15 | 15 | -1%
Amefl 7 . 113 | 17T | "1 | -1b | -21 | -22 ) -2 -20
w 10 . | -18 | 17| 17| g | @ | -2a | -18

Mirres,—This pinflorm rests upm- bed of cuvklo-shalle. I8 1 Hi foed ermes
nred 24 feot in lenptl, and & enapoeed of whobz kalks of fimber 12 inches square.

wickupe, Elnkgr.
TWeight
JEILES ‘ Thme. Arplie L
A | n| oo E | |
i Tomn. | Paol. | Fool | Fut. Fuad. |1m Yok | ook
1675 | | | r II |
April 13 | Ceodln flmed. | Tiow I3 r Farw 14,
11 fHlnlkapny nﬂ:m' fonar -'.'I.l:r]'E' slneding.
ST S - W0 LM w b L) A 16 1
n H a4 -15 1 17 | "EI 'ﬂl'lI Ll | 22| 18| B
a i o v 17| 17 cEE '!!-!i T e g | e2h
- . | a3 S0 | -0 -ES | vRE ) (LD | 4 iR | 2R
Muy 4. . | . -31 | -2R ) -ET ¢ -ET | (BL | BT | BE | CEF
n 3 i i | g 21| -ET G -EV| -BL | -ET | -BE | *ET
[ 1 I

Horrs—Tids pletform is G feck poross wes] B4 feet in Jogeth,  MTolf talks of
timber 1% inclwes by 8 finclise aee need for flie door. The plalfores o bedded oo

& mekin.ghell laper, of lesst 12 inches [Lick,
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Rinkogr. | fileicn
Thfa. Tiose. ""'E.::‘ | o - e l—
Apgplicd, | |
faln|alnjals|afn
. Weon gvd Food. | Foot. | Foob | Fool, | el Fest | Fook | Foob
1974 | Fook | Fuat| R

Eor, 2§ Cradly dxrd. [ Tiowr 17. Liow 18.

Dz ¥ e LA : RLUITIE L 1273 el 111} 1 'O | ouT | g 'E'Hi o7
n % o b1 B [ 1 S 1L Bl (. v
n B o T4 24 0 <08 | <00 | 07 | 08 | X1 | *IT | 1T | 08
n T a 161 17 | -08 | -0@ ) -0 , -0& | 1% | ‘14| ‘11 | 08
n B s 232 £ | -10 | -08 | -0 -0y -1F | (IS | -ID§ 1T
u 3 e 248 1D | -{ ¢ -OD { -[@ ! 0D -AT ) CDDE G142 | IR
u 1l .. 220 G -1a | -vE | -0d o cak | - ) B35 | -AE | -US
w 12 . e 1| -G | cIG g 08 00 ] 25 ) -35 | <18 | 18
o 14 - AFA 8| cahd oam b eny | -G § -ET | 8T | -BL | 30
5 I . e Do | e | o239 | 2R -ME ) 3R 28 | oW
o 1 . PR e T N O T o Y T T T
o 17 w B4l 18 | B0 -EF | B0 | <ER | “HH | -2 B | -ED
o 18 . 2 O -2B§-u89 | 85 ] -850 ) a4 | s | -BT | -E8
= 1U . gy |1 -30 | -85 | 58] 45| 45| 57 -3
n 3 s 14 R B £ I A M T IR U e i e ¢
o o . g - IO R 11 I 1 ) | =49 1 -3l | -dd | -3h
o U5 - aa® d b |l | dn | eap | 50| 33| a2 ! -Es
n 04 .. . il Rt Bt e R e A e
n 26 . vr | T | | 4R | g 88 g | Bl
w 28 oa . SEY | 40 | 4D 4B | s3] BT | cdl | 5
u 2B . o | -Es )48 ) 47| 2| 55 55| -an | 5

Hores,—* Blromg wind hlpwing wlam the evela wreen tnlken.

t Thees levcls wors fnken by e nssistonl of 5. Do Bafial Clomonds, govero-
ment engingar,

Tho boad wos opplicd dlwet npon the pibes, and terusmbitod ibrongh (e piles
and dikes to e ;\I?:Iiﬂ‘mm. ' ilee, il

The platform, 50 feot noress Ty 34 ot in lmgth, fa smpoeed of whels balks
of enber 12 neben symopy, Mo sloues wens put uoder it
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Firksgs. Biakapge
Dufi Tl :ﬁ ak -
'ﬂ -
i | I| e, | T | A | |l o |
1678 T evel.| Foos, m.lm.llrm. Faot. | Foot | Foot. | Food
Jam, 25 Uil fixed. Tepw 12, Ty 20.
w BB L0 i | 42 E L cUE[ 0 | 0k 00| 0D | 00§ ormd 0L
w BT ju T T | -ORp D | 01 | 00| 0s | D4 | 00 | 0
w I8 . TOE Qf 05 -0 | 03|08 | -00 ) <00 | 0® | DG
= 2D . F 155 0| -08 | -0 00 0G| 11| <20 07 | oGS
w 0 | BEO e ) 2EN L5 | 0D | -D% | (LT ) -15 ) -17 | (1D | 2T | DB
Feh., 1| 1.90rae | 2853 O -129 -120) -28 ) -27 | -91 | -5& | -58 | &7
o2 T, |ma oo|-42| 48| -5t 08| 45 | 40 | 43 | 4
o H o g Q| o0 | -S| -5 | 8% | -R2 | 40 | 48 | *53
o 4] v |40 of-he| 47| -e8|emx| a7 | o83 -52 | -59
w & . o o | &7l oeml | s | oG | on8 | 52| -5D
- B[ ar | G0 | 00| 53 | pa | o | om | 8G | 62
M 3 B S Y T Y T T R
w22 a . -8E | <70 | -89 | <70 | 08 | <05 | BB | TH
Dinrol & - va® 75 | <7al <81 § -BL | ¥ | <75 | 77 | "B
. T Sunday | ., | -73|-78| -7T|-vF) 75| 73| 0| me
Y |43 -sof -7 -mE | -7e| 74 | +70 | -6n

Wiwes—* Blrous wind ol pafo wilss ibe beels wer taloan,

Tho load was npplied direct upon the piles, pnd fmansmitbed thoosgh Ve plne
anid daee tn tho platiorm,  Tha plles worg el semding up 4 tn G inches sbove ths
aliscs, Thuey nee 27 fest 6 inohes-in e ground,  The whols of tho lopd wes
supqarted by the piles wotil they ssnlk sheat -40 foof, nfter wiich they pebsl wilth
e platfurw.  Therefee e walpht supported by the pile & a9 folloss .—

Totul ween of eortr Mados §e} 255 losg _ 1'8 fm per
0 x # = 157 squavg fert) -~ - IHT sqoose feet myusoe fuk

Plee plallonn, 30 Lot Joug by 24 foot Weoed, (= eompoesd of whole bolks of
timber 12 imclwes spunre.  Bo sbooes: wene pul upder ik
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15%

MIKUIES OF FROCEEDTHGE,

Fukage ! Sinkagr.
Ttn, | Teme, | Wep : I
slojelnjalele
_— “Tem, et Ml'&u.fﬁu Fral. | M:_ l':.n_l Fisal. | Fusal.
HMey 10 Ciadle floed. Hevwr ¥l | Therwr 22,
{im teenty .
w120 taenty }:m i Hil, Mil.
s 1T - Wil O | -10 -10 | -1 0-LF O- 100 -21) 0-21) O-25
- 20 o [ad 0| -3 | -as [ 03 0w, uenr e 6-7a) oo
T v | 741 | -4 | 47| 048 00T aeTh| oem oeTh
- @ L |4 6|87 | k|05 v 0o gens| peaz oedz
w HR o AET A | B | vEE [ T OB OB JeRn] Qe e
Jume 7 Hinlknage t[‘l-l]l'ﬁll‘lll.ii‘_la'q:iwulvu chmya,
w 7 aa £BT | TE | TR 0 . 0-37 0-33 0-08° 1-08 1-00
w 11 s iy “TT | 83 | 0Dy 1-00 O-07| 1-01) 1-09 1-0%
w 1% - i1 1| cBE | 0-3E 1-04 1-00f 1-04) 1-040 114G
T | -gz| 00| 1-00) 1-06 O-87| 1-08) 1-i3] 1-14
w B[ D e | -E%) -8 | I-0& I-nn -8 1-aaf 2006 118
Tely 3| L S Tl e T TR EET Rt
o 5| o || R r-Hl T T T 1%

Firrza.—* Tha test Toed was not equolly distaibated,

+ Hew pail man.,

1 Blrong wind blowing,

‘The whola of thn load was supported by tha plotfimemn.

The plablom ssuk ooly §-35 fof in forty doys under & Joad of 485 topa.

The plutform wog 86 fioek long by 24 fect Troad, somprend of whols ball of
timber 12 jnclia pguans,. Ke slooss wers pul weder il 1L msés on o bed of
obeckla-ahiedln.

1]
Walght i i Fishage
Tidt. Time, | ~
o A._J;:,J-u,llu. il m n.|]>,
1978 F'I‘m.m 1w.lm]m.[m.lmt Fest, FI!'EL|E'¢|':I..
July & Crmills fxed. Ty 25, H Teosy 24
s{[0m bwestn ) o wil il
- fous Iwum ? ' . '
m 12 v d; [} 'ﬂ-'IE| 1-1%2 F-10 3+ 311y 3= Z- TP
w 16 - Vg 3':|ﬂl ﬂ-'!l!3| 3-18 8- 3-3F 3-17) -2 AR
u 23 = 435 0| A0 3edd peds 3 T-4 - i-'I-'I'I"'j H'51
w 20 e § e | Henyy ey fedn! 357 @-e8 329 A-p 9e80
T 'Y f | B0BE HeUR BT D-GE TG ReGul 80| 571
Aug. 2 - ae | BT BT BB DTR HEL BT 5TH 572
m O - o H8 ﬂ'TH-I 9T H'TU:‘ﬁ'ﬂﬂ SH3 3‘TEI a-a8r
- 8 . re | 580 5-70) 376 Beb S-91 5+8D 5-80 B-AD
M L :i-ss| 389 359 50 571 37 #
T

Fomes—* Lol sonnplebrd this wuruiug,

1 Fhmmu:mﬁ of an_-h]g Hides.

Thin platferm, 13 compossd of whale bolkm of timbac 12 fuckés squure, sod is
the firsl ve fo ourved porbon of Elos pier. TF i about 36 foot loog by 34 Eeob wida,

After & bond of 485 tona bad resfol on the pletfome for gigbtoon dnys b sinknge
woe 347 feet.  The platborm wog ploosd upon #e subacsl prousd,
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TINIO DAITAFAY,

) Eiukape frakega.
Kiatw, T ‘I:;ﬁ{_';_
! Alon | el m .ﬁ.JTkiI}.#Tl
_ |'1'm..m| Fot | Fuus | Pt | Fod ruc'u.|ru|..|1'.~.-'cL] Feer,
1ET.
Ampg. 1% Conlly Exed, Tiower 23 Howr B,
» 21 . o2 0 il il
n ol o 146G 15 | f-=0 O-44) l:l'-H'] - 0-20; 0-20% 0-24) 0-21
Eﬁ[.lL 4 . B 0| Z-wE oEen1) 2emll EewE L-WE L-47 2-m 3-22
» @ (P et E'ﬁ !.!'niﬂ Sty 1ol -0l 3-00 3- 14
e L - 00 u[:.:.-ﬁ; Segg weEs Beth 1o 2-81] B A-41
. Eindazu niter two " slolines,
I o 383 0 | 5y S-01r 5-17| 4-G4| 5- 3- 4-18; 353
n B w 283 O | 5-TR| 5-27 O-18] 4-D4] §-20) 5- 4-30, 380
Oul. 5 aa 428 0 | 5-BR! S-44] S-400 5-47) G-1T) F-4% 4-46 395
o 12 a 428 0 | H-86] &-67) 56 |.."|'ﬁ &- G445 4-00 4-135
1| W, | A 680 7 lﬁ-rﬁr- Gras 347 46l 07

Nowga—* Birouz wind blowing when £ levols wore taken.
Thria platfem S eampoeod of wholn halkeol lsalor 12 intliees sgwon, 1058 uloat.

RE Ggd lutagr by B4 Gl witls,  The pludfemin wos ploeed wpon

the metural bed af

thw river. During the night of fhe istof Srptember, 18506, the platform meitled
dowm nenely 2 gt the sudiden walssdemes prolwldy nraine Tom e covkls-
&brdll slodum va which the pletform was pieesd giving wey.

. Fnkage. Fnkape
b | e | o
Al J L8 E (5] l I A E | G [ L.
. Tons, | Feot | IuaL-[ T E Feal | Fuaal. !-'le E‘ml.| Frail.
Oct 18 | Credisflxed. Ttow 05,
w  E5 w1 40 03§28 0207 d-a) g-o7
Hew 110 . 233 71 028 n'z:J p-31) -1
n | . 425 ¥ 0-78 061 0-35 05
» 22 -, A B8, 1-16] 0-78 0-58 1-02
, 20 - o) 1-17) 099 0-64) 1-0s
Dee 6| . | o 00 1-06y 0-80f 0-72 -8
o 1N ] 12} 1-13] o-86l 0-73 0-00
w2 I O 1o 1ong] negsl Tam
u A7 aa i a0 'IEl ]'li-l'_l_']_-* l,I'HHI'I_'I,I!t

Hores—Tho platfonm s 50 feot Toog by 20 fort wide. T woa sunk by ruldde
siune fo the bed of the river, &ftor whicl: o st smdle wos aranged upon it,

avgl tha lond wae spolisd.
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154 MINTTES OF PROCEENTRGS,

| Sluliage Siukuge.
T Thna | JTEIER : - -
Pl
..'..|Il.|l:.§». .1.|:u..|-::.1h
—e . ey
o |'1'g-“.|:|-rf_ hlelm'[M'l‘rm'ln“Llrm Frol.
Dwen. 31 Cendlp Sxnd Tuw =0, Row J0.
’]:S‘n_‘fll . 1 A Hil, Hil.
Jon. H . on 0| o4l l;luﬁ[l: L l'I'I'IFII LR EH l'I'JHi e gl
m Al e Sl 0 OedE) ol g ﬂ'ﬁ“| T ATh e it
P b | . ol 0| 147 l'lﬂI T 00y e TR g belE
m  2E . a0 1-41 l'Eﬂl 1:1 1'|.|_ 1401 1 185 I-09
n 4l . e 1-52 l'Eﬂl 1-11 1‘I,I-.|| 14lH 1~ l'ﬂﬁl 1-07
Sinisma, Biskugr.
Thee Time=, ‘Eﬂ_ -y s '
A& L'_l!u.r._n, ool on
1578 Tras. 'Fn-o-l:.lk':m Fuok. | Foot :rbmt.lm. Foot. | Foul.
Jan. e fxed, How 5. Tenw R,
e 2 . A6 | e | wa | ] e | e e ] el o
T - 500 | 412 | -15 | -1% | <17 | 1w f M | 13 | -1
I & - . g | -3E | -ad ) -0E g oRg [ e5L | -50 ) -51
w1k s y A | 4L | 48[ 4G | Y48 | 30| -4 | -ad
. . B -3 | -50 | 86 | 56 | 50 | -5 | -55 | 47
. Elukage. Emlkrge,
Tialn, Tme, _}-l;' .
.|L|II-. n.]n. ..I..l:ﬁ. A T
T Tus, 1Pn=-|.| Fret. Pm.i Fat. | :rwl.| ¥t | ooz, | Foor
. !
Apdl §|  Cedle fige), | Dow 33 i Bow $4.
w 8 50 raile. KA. [ Nl
» 11 . 500 | 1@y 1-49 l'iﬂi 1'5?} HTI 1-31 0-0R| OowE
a AT o e B8 1-Tl 1-I]E| 1-50 3-511% -4y 1+08] 002
a X aa ws - 'I 3']3_ 24| 28 H‘i.I'T! 194 1-50) 1-£3
May 1 .

|
3'51[1 -4 245, 2417 2-95 E'{ISE 1-91| 1-%2
| i | i
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| S, dank
Thxie, Tinme EF.H}""_ | | e -
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156

HINPPES OFf FROOREEDINAS.

= . | Gipkepn.
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Tuse. mme. | JPHER
ae | om J (LT T T T AL
157 | Tore, | Hoct. Em]!‘m‘l. Fued. | Fecd. | Fual. | Fred | Fran,
Mmy 22 readie: flwed, Haow 49, Kuw 50
. - =5 Hil. Hil.
2 e =040 G2 -0y 62| -GR ) -RL| NG| -S| DB
Juge § . e f CER | R | GT | R CRE | 0| 5F [ EE
N Eluleagy. Rhrkogy,
Tran. Tiwta E;?:,"_ —_— e - e E—
A | :u.| clm|a|n|lelon
- ] Tosa, | Pl | Fact | Post | foat, | Fook FleFmt_ T,
Jymn 18 Cidle Gzl How 51. Teow G52
y 13 s il il Hil
" B -ml -ml 5 | 25 | 10 | -1?} -20 | )
- Sinkge. Sitigh.
Tixtm T gy,
A J E } K T I In o | I,
Tiey . T 1 N
- | .ﬂ. F-qtlt'mlmr.mmnmmpm
Je Ul fizoal, Thow & Forey Bd.
PR - “ 15 NIl Hil,
July 4 . Ty D L enE | cmp | AT 2R | 17| mp | 18
T . oo |22t 15| 2r | 80| 435 | 19 | a3
i f Sinkage Rizkagn,
Wlght
Duie. Tme, | AN ! o —— —
Al | o E o oa | m | G| oo
L, —
e ! Toas, Iu:LrImL. Tl | k. | Foat, :len.,._ —
July 4 Cendly fingd Fuw 55 B 5.
w * . 430 Mil Hil.
Hinkarm plter eipht dops' sdnpding,
. . ., g 11| 1 | 03 ) v | eas | o8| 10
w16 i i '1£ | -2D 'lli IE ) CIE | CIG | -1 | 0w

Clasicos de la Arqueologia de Huelva 8 (2002)



38

158 MIMOTRS OF TROCEEINGE.
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Mr. 3. B. Beoce ssid the system of shipping ore by pravifation
hnd besn adopted by Mr. Harriesn, Past-lresilent Inst. (LE., st
the Tyne Docks.!- Going into the. matter of how to carry out the
intedtion of the compeoy, of shipping & large quantity of oro at
Huelva, he took into conmidersation the various methods adopted in
Bogland, and theught, on the whole, (he plan fflowed by M
Harrizon wios the best. It had been & matter of dalibaration whether
it wonld mot be preferable o carry the pler along st s low level, and
o have sose Iopdraulic apparatos at the end to Iift wod 4ip the
wagone  He came to the conclusion theat that would be a slow
preocess, pnd oot ons whish would be o salisfisctory as 0 incar the
greatar expense of making the end of the pior at & safficient height
to allow of the wagous being mn dewsn by gravitadion snd ba
tipped, and then on sn ingling back to the station-yard, which
with bargly sbove high-water level. The pier had » pecalisy featura
in it. After extending from the shore for & crosiderable dictamce
st Tight angles, it turosd rouod, awl the shipping part of the
pler wak o & line with the waterwsy, so that the sbips lny in the
direction of the current. This might have bom managed Ly con-
sirneting the pier with & T-head ; but that wonld have involved
turntalles, which would have boem o elow and wosstisfactory
proceas.  The great difficulty was with the foundations, whicl
wre worss tan was oxrpected whon the pier was designed, It
oold Lave bear overcome by putting in s larper number of wrow
piles, smd poshaps by geing down to & grénker depth.  That woald
by cost o great desl move; avf, on fhe whole, be considered
it would not heve beon more satisfnetory thun the plan ultimately
nidoppéed.  The mud was about B0 feet deep. Mr. Thzon hed somn
borings mads, he belicved, which went down desper than that.
The plan followsd by the contraetor was this, Ho firet completed
the frowwork. Mach pilo was screwed down to its exnct depth,
irresprotive of whether the bottom wus bord or soft, and then
the plotfrms were foed round the pier. The platforms were
weightad with raile and pig-ivon, af the shore end with 80¢ tons per
pintform, ond further oo with 500 tone. They ssok woder $hat
pressure guite olear of the ronwork, the distances varying from
1Mool bo 5 fest. Whon that was doune, the castdron dizes in fwo
pieces wero put round the piles, undementh a collar upon the
pile, nwl in that way the whole strociurs oould not esttle without
the weipht being fransmitted to the timber platform. Thore was
honrimg power uough in the sovews alooe to bold the stracturs

¥ Fihile Wibnutes of Proceodinges Toet, G, wol. zaiii, p 280
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withont any weight on it; and then the platfornme wore ot in to
give sufficient stability to the shucture when the teaine were npom
it. Abhough somo of the platfeows sk congidorbly st fvst, yot
they never sank wlfberwards, omd ho had not hesrd of the sirnctore
Iaving given way in tho Ieask; he Iedieved it wos stoomg and
golid, There wos one point which mipht pobape be called in
question.  The road wes cnrried wpon timber, and not mpon
irow.  If was oo oguestion whether pechaps it migld net with
advantages lave beem iron. It wos o good deal cheaper to put
timbor; and considering that thers wers differeat clovolions,
diffisrent nnequal beiphts, and so om, it was mmch hendior to
deal with timber than with iren for that purepose ; and eowored
we 3t was with 8 inches of ballast, ho did nef think that
ihore was tho lesst foar of acvident from fire, But Spain heing
a hot commtry, and timber being dey in that climate, it was
thought desirable to havo & pipe along it which was fod by =
cigtern &t ong end, kept eooatandly full i oake of nocident. Tl
ome shipped waa extromely hard, apd thorofors the spouts, which
had & curwo in them thet coubl not Te pecided, were lined
with steel o avold eutting. The couplinpgs for the wagons waore
gelf-aoting, an Amoricon patont, but one casy to work, and which
pmswersd remarkably well,  Whils the pler wos being Tailt some
experiments were made for him by Mr, Kivkaldy upon the stromgth
of timber of whole balks, 12 feet Between the besrings, which
peml £ i to differ in the resnlly from the oxpeviments yen-
tioned in books neunlly takon ns suthoritios, All the fimber was
pikch piney exegpling wheve iE wis bobweon wind and water on
the sldpping déok and the Binoh placking, whish were creosmlel
Memel, The sxporiments made by Mr, Kivkaldy whon reduced to
the enpacity of & plecs 12 ivales lng and 1 ivoh sqoars in the meo
of the pitch pine, e sverome woipht por cubie fost of which was
48 Ik, showed o breaking transverse stralo of 430 Tha., Jomeded
in tho middie. Hao had not besn able to find en cxemple of pitah
g anywlire, exoepd in on old ook of Templaton's, whera it was
given s 916 1be. It bad & permanent set with 240 1ba, The average
power tp resigt crushing of o piccs 10 inches in dismetor snd
&0 inches long was £680 1ha. per square inch, With magpurd 4o
Baltie red wood, 12 inches long betwemn the bearinga Ly 1 inch
agaare, the average Leeaking woeight was 271 1be,, snd there was
& pormonent scb ot 144 The. Tomjdebon pae the bearing eapacity
ag 356 The., and Beardmore smd Molosworth 446 1be. a8 againsk
the acfual exporiment heve, 271 Ths, The power of Balfic ped
wood to resist croshing was an averagoe of 2,445 b per syuar
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inaly ax ageinat whot was given by Beardmore and Melesworth
of 5400 Ibs, per sqnaro inch,

Ar. Jous Dexes mdd, oy one who stosd on fhol pier could nod
Tt witness with pleasure the working of the trocks on tho mever
radivaty,  The guenbity of o which thet systen gave faeilities
for ehipping wan alwost wnlimited. e believed abont 700 fons
wory ghipped at the finet oxporimendal friel, the men being wu-
aomastemed to theic work, in sbout four bours, snd 1000 funs
could now be shipped before tweolve o'cluck, at el of the four
gpnitlay s al the Rip Tinte Company need hove mo fonr fhut,
sreat o8 waR fhe productive power of their mines, fhere wonld
be sny diffieulty in getting all their om shipped. With re-
Teronns o the railwuy, alébongh there was no prodiont emplingr
Lin 756 in going up to the mincs, thero was noe reverse gradient
apaingl o load despending from the mines; and ns them were
raesing stations at abouk every 6] woiles, the refurn braffis could
I worked with fueility, Thers wore une or two points in the
cometenction of the pier to which & might be iolevesting to
Mireet stlemtion,  Chee was fhe devies of Mr. Gibson of sdophing
about low-water mark a balland-weket joink—an exocedingly
simplo thing, merely two flanges kopt apart sbowd 0-4 ineh, and
a elight ourve pivon to the spigot. Thin nffnded faoililies e
rectifving tho Ting, and the juint leivg afterwavds plugzed with
ement, beoame exceedingly solid ond stalle. Ampther point of
intorest wae the secrows which had been adopted. They weve
infomded to T alout 4 feob in diometer, bod when tho soft nntave

of the ground wae discoverod it wos deemed wlvisabls Lo nerogs: .

tho dirmotor o 4 feot, & 5-feet aovew of codimary coustenction
was ratlwr awkward to elip whon fixed to the sheft, and the
device was sdoptel of cating the serews locss snd of threading
thom on o the end of the sheft, whers thoy were held by o bolé
flars inside head of which wae counter-aunk in flw pile, so thet it
offered no resistance to the borer or ofher tool passed down.  This
ngt only faailitated the shipment, tut it rodnced both the freight
and the amovnt of breskage, Tl gystem of hrackng was another
thing which 1l &0 exceadingly good reults. Al the tic-bolte in
the sfructure wors passod throngh the eolumns, e thalb s was
a firm snlwfenes 4o sorew the bolts up agninkt, and $ho whole
struoture wae pat into rigid teneion by whiok the groatest anoant
of girenpth wns mepured with the smallest quantity of material.
Mo thought that a work on which such w Turge som of wmomey
Iad beenn exponded shonld linve had an fven foor, cepesially in
such & climate  The Awtlor had alluded to the munsel lsbonr
T1TT-TA. s M
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ervployed in the work, Witk sl o numdee of piles 1o sopew,
it might reasonably be bmapined that bo cuphi fo have sdopied
momncthing moro scientific than the ofd practico of hand-srowing.
That dsl oeene o0 him, wod sn elabornbes aprambeg for osreying
out ihe eorewing by steam wos provided, but, as frequenily
happened, it won fonnd, na s s work wos smmenecd, that the
crndilions wory difarent Lo those for whiele e spporatio hed
boon provided, avd frosh conditions srose,  U'iles had to be inoreasnd
i pizs amdd gonle to s greater depil. Bo Ot afier oll, bo conld
not Tt think that in an ordinary way it was diffouli Lo best the
old-fpghioned plan of putting roveral men to work and forming
the piles by manunl labour. An objeciion might bo mised o 1he
wnyr-gopuring of the timber pintferms sunk on the bed of the river,
Howevor, that plon way not udgpted il the engincors had entis-
fled themselves that the ground, though soft, wis s tenseions thet
there was no donger of wnder-soonring,

M, A (). Parxassnmed from the free uss of thnber nnderseath the
ter thot tho feredo navelis sod othor morvine worwes wers not present,

Mr. Jomw Eonrenos el it bied Teen shown Joow o ool Bearing
sarface on o bad foandsfion had boon obisined in s simple and
eotomieal manner.  The method adopted ab he deeposator ewd
wag movel ; Bt cousbrocting 1he pifch pine foundations on the
surfueey of the water, flen of the pler weighting them to gink them
1o the bottom, nnd afterwards, by mesus of divers, fixing besrins
givders 4o tho piles to framemit the weght s fo the plotform,
That was & praction] method of laying & foundstion in desp water,
which might be mpeated in similor cwecs, In situstions whero
tiwher wns Yinbhe 0 T attucked by sos worms, or el anbs, iron
juiste omd plates wipht be eabstifuted. Whero the soft stratas
cxlonded to s nmknown Jdepth it would be destrable 4o make an
oxperitnont by weighting o pile as it went down af every & foel,
anl noting cach fime the weight it would beor for the purposs of
nseoripining at whaf rate fhe Teavivg povwer inoreissd with the
depth, omd in ordor to judge tho best dopth at which to stop.
It wonld probaldy T fonnd inow stroghors of Bwt kind, wheie
platfmme wore used, that it was ouly becesssry to soew the
piten down o o abepth sufficicnd to steady the enperstracturs
latorally, and thot oll boyond ihat was wob wordh B eost,  For
hridge work that kind of foundetion on soft sindf wonld commaend
itself to enzineors, who carried oub works ahiroad, for e oee gad
rapidity with which it would bo ladd. The lables oo pitoh pine
sppended to e Paper would b wnlosble, booamse Tittle that wos
rulinlile lad been published relating to dhis wond,

Sir Jawes Taverrs remorked that it would be intovesting fo
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know what was the relafive cost of high and of low level slruec-
tnros,  This eeomed an cxpensive strociare, whan thore wes only
provisiog to load four wesscls at the sares fiaee at the wnd of the
pior,  Eooking stihe deliento neture of the foundation, it apposped
Loy Tnivn #hal o Joss expensive strociors would bave beon momg pkis-
factory nuder the cirommatsnces. It must alss e recmcmobersd
thied this was the tominns of o mineral milway, and that the
mineral might be exbausted. “Therelore the less costly ey slroo-
ture, Ehe sponar would & profifable mealt bo atiained. Lookine
ab Bhe perfection of hydenalio end stenn machinery for vedsing end
shipping, he thought a less costly strooture might have answered
the purpos:,

Mr, Bruce obssrred that the low Iowel line was &0 be ased for
tho Huslva and Bevilles milemy, which wonld bring ordivery goods,
The sbrocture was nof merely & minoral railway pier, but a pier
L o ruibwny which would bring all kinds of goods to Daelva,
and would talke all kiods of geods baek from Huelva fo $he read of
Bpnin. Thero wae Lifle doubt fhat Huelva woold booome the
eliicl shipping pork before long for thet port of Spain fmstond of
Cadiz., Therefore it vag not & mérns pher for mineral fralfie The
lerwr lawel lino was weed for ordinary teaffic, and the high level for
maaneeral Erdfe

Mr, Gingnw, tn reply, seid the Thazsis pior bad been stending
Tor eeveral years. There was pol the slightest iodiculion of
tho presenen of any worms in the tiwber, althougl the timber
had beew plased Do the mued whes e works wens starbed, Con-
sidoriey the special snd preat smonnt of work ikat had fo be
regnburly dosee e thougld S expenditors that Jad been incwrred
was [ully jnstified. The resources of the mines, ascordmy bo (he
tostimony of solemfific releprocs were sufficient f0 snpply the
chemical drndes for mwes Han o cenlury, whils e wincs wers
alwn eepable of being worked for the production of copper, and, if
nond ba, of ivon slss.  Jwlging from the company's comtrects,
00000 tons of org, b leasl, would bave o Te shipped aaomdly,
Ey the pier as built, this could ot only be dome né o moch smoller
cast than by n chenper streeobere; Tud e fonilities cngldcd £l
sy o load at & low cost per ton, and by the quick despatols
of stearars they olisined the most favonrable freighis, In addi-
tion 1o this, $ho lower Boor of the pier Tad been let to the BMsdrid
Alisnbe and Baramosea Badlway Company, sod thers was weason o
nnlicipate o fair otorn from the dwes on the import and export
which that eompany, wiltl itz 1200 miles of Iine, would luve to
puss over e pier.

¥ 3
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