
HXAOINO TIMBIB.

The heading being ready, a j^air of wall plates were brouj^iit in, and

the engineers were soiit for, to superintind the plucing of them.

Thisoptriition is* dcscribi'd t'urtlu'r on. 'I'lie wall-plates wore 12" x 14"

X l(i'— 0'
, and as the tlieon-tieal sprinj;iii,i; ulthe arch wan at the lower

side of the wall-pliile, radial Ix'dn were adzed on its upper side, to make
bearinj."* lor the arch tinibcr.s

;
ttn' wall-jilatcs were jointed by lialviDi;

hir a foot at each end, and were made in pairs, right and left, iso that

the forward end when in position might alway.s show the lower section

of the half-joint, that being a material advaniage in the )ilacing of the

plates. Tlie Wall-plates being in jio^ition and securely L'ocked

ugain^t outward and downward nioveunMit, the joints were secured by
tightening up llic clamps. The detail of these clamps is shown in Fig

3. Stitfeniug plauks li'x 11" x 2-0" were placed above and below llio

jointed plates, and drawn against tliem by tightening up bolts working

througli pairsoftran>ver.-^e straps. Tlu'se bolts and strajis art entirely

outside the timber, and comprise all tlie permanent iron in the tunnel.
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The arches were erected on the segnu'iit centres shown in Fig. 7.

Thearehesareof 12 'sl2 ' timber, in seven se!.;nuiils, the .segments being

cut totemplate, and were erected by simply laying each segment in pliice

on the centres. The centres were 'Mccted by jciinting tbt.' two segments by

the bolts shown in i'ig. 7, and then bloeking np their feet to pro])er

position; the long hook shown in tlu! same Fig. was driven into tlie

p'eceding arch, and .«erved to hold the frame in position at its proper

spacing; the .second system of segment joint tlie/e shown proved the

better in practice, being more readily handled. The arch segments

being up, they were blocked solidly from the roof against all upward and

outward movement, and!" x 1*2 'joiigle-bloeks with K ' shoulders were

placed between consecutive arches at each joint. The centres were then

withdrawn and the la;;ging coiiimeueed. The lagging was dosedaid in

lengths equal to the iireh spicing and the bottom piece bore on the

projecting back of the wall-plate. All voids hacik of the lagging were

tilled witli broken sandstone brouuht into the tunnel for the purpose,

and hand-laid. The use of sandstone was insisted upon bccau.se it

was feared that the siiale would doterifrt-ate in timu and yield under

pressure if used as packing, thus i^iving the nms.ses above a chance

to start moving. The lagging and packing were carried up sim-

ultaneously, the packing of llie crown segment being cimijileted from

between the next arches ; and the timbering was completed l)y nailing

uj) the two lines of l"xt)" lacing plank at each joint. These lacing

planks were to [irotect the corners of the segments from blasts, and were

torn down after the tunnel was coinjileted. They bad the demerit of

hiding the condition of the joint, and were accordingly ondtted in bad

ground.

BENCH TIMBER.

As the bench was removed, the wall-plates were caught up on the plundi

posts, due watch being kept that no length of tlie wall-plates was at any

time left without ample support. The posts were underlaid by4"xl2"
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