March, 1874.)

OVERHEAD ~1EAM CRANES AT MIDDLESBROUGH |
DOCKS.

These docks, which have 1ecently been made by the North-
Eastern Railway Company to accomwmodate their greatly in-
creased shipping traflic, possess many points of joterest and
novelty, promincent amongst which is the system of steam
cranes employed.

After carcful consideration, on the part of the duck author-
ities, of the various types of fixed, steam, and hy.draulic cranes
in general uge, it was found that no fixed crane could be kept
constautly employed at Middlesbrough, on account of the
great variation in the length of the ships, steamers, otc.,
while, furthermore, as the total area of quay room would be,
in the first instance, somewhat limited, the space occupied by
a fixed crane would be attended with serious inconvenience.
The same objection existed to the adoption of the ordinary
construction of portable crane, involving a separate line of
rails for them to travel on. There was also the further con-
dition that the cranes must be capable of loading and dis-
charging vessels, the sides of which were fifteen feet to
twenty feet above the level of the quay, as rapidly as light-
ers, which would frequeutly be twenty feet below the quay
level, and that in both cases the driver should have a clear
view of his work, Under these circumstances, it was decided
to state the leading conditions to various manufacturers of
cranes, and invite them to give tenders and prices for what
appeared to them best adapted to fullill these conditions.

The design adopted was that sent in by Messrs. Appleby
Brothers, of London ; this design, as will be scen from the
eugraving, consisting of a travelling staging or gantry, on
which is mounted a steam crane of the same construction as ‘
that sent by the firm to the Vienna Exh.bition, and which is
in successtul use at so many of the docks and harbours in this
couutry and on the Continent.

The travelling staging or gantry of each crane has a span of
twenty.three feet centre to centre of rails, one ot the latterl
being laid close to the edge of the quay, and the other in the
six feet between rails.  ‘U'he clear height is seventleca feet six
nches, which allows the uninterrupted circulation of locomo-
tives, and all kinds of rolling stock on cach of the two lines of
rails which arc spabned by thegantry. The travelling wheels
are twelve feet centre to centre.  The framing is composed of
a pair of timber uprights, braced and strengthened by cast-iron
brackets, and two wrought-iron plate girders which are con-
nected to the timber uprights by four wrought-iron plate
brackets, strengihened with angle irons. A strong carriage
with the necessary roller path and brackets for the gear re-
quired to transmit the travelling motion, which will shortly
be referred to, is firmly bolted at the e¢xtreme end of
the girders uearest to the dock, while the girders
are planked over so as to form & store for coal and
water. ‘The crane and the whole of the superstruct ire, is
desigued for a worhing lord of five tons at the maximum
radius of twenty-one feet from centre of crane post to the
plumb lLine of the hifting chain, while the crauve itself is, as
alrcady becn stated, of precisely the same coustruction as
those which have given satistactory workiong results else.
where, with apparatus for altering the radius by steam from
a4 maximun of twenty-four feet to a mioimum of fourteen
feet. The travelling motion is transmitted from the crane
cogines by suitable gear and shafts to the traveliing whels,
aud warping drums or capstans are fitted on a counter-shatt
on the 1uner side of cach trame, 5o that these warpiog drums
tan bedniven independeatly of the travelling wheels, and they
arc used for moviog the trucks into position b low the crane,
as they are required for loading and unloading. This simple
addition 18 found to cffcct & very large saving in manual
labour aud time, which, it is estimated, amounts to at least
4300 per year, because, without this appliance, horses and
lucumotives must be kept constantly employed, involving
woitking cxpenses, and wear and tear, 10 addition to the
waintenance of the road, whilst with the capstans the
tiucks are brought 1ato position by the men «mployed in
stowing aad slinging, with no further wear and tear ot road
than that due to the paying load.  As it was decided to adupt
this system ot crane throughout the dock, the two lines of
Tl spauned by the gantry are laid with crossings at such
wirvals as will admit of cither line beinyg used for full or
;mply trucks, or 1 fact partially for both pucposes it
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Another great advantage which has been domonstrated
by practice is,that the ctancs can be so readily concentrated
atany point where they may be required,and, indeed,as is
shown in the engraving, thiree of these cranes are brought to
load a long screw steamer having threv hatchways; thisis
evidently a most important consideration with owners and
shippers, especially under circumstances which so frequently
arise where great dispatch is casential.  Or two cranes can be
brought together for auy exceptionally heavy lift The cranes
were testd with the maximum working load of tive tons,
and subsequently for speed, when cach delivered fifty tous per
bour from the trucks 1nto the steamer’s hatchway.

The arrangement we have described may be modified with
adv..ntage, under some conditions, by making the crane port-
able on its gantry, so that it wall travel from end to cud, alt
the other motions being retained, the travelbng motion 1 that
case being transmitted through a square shaft with tumbler
beanings. This coustruction is especially valuable for use on
o jetty where vessels lay on cach mde ; to suit thes conditivng
the gautry is made to span the whole widih of the jetty, and
to travel over the ordinary lines of rail. and roadway. Another
modification of the system consists in having tne crane fixed
on ¢n ordinary overhead traveller gantry, or 1t may be made to
travel across the gaotry ; in such a case the fixed staging may
be cunstructed of square timber, or of columns and girders;
1his class of travelling crane has beeu rather extensively used
in the construction of public works and large buildings.

It might at first sizht appear that the 1oad to carry these
cranes must be of unusual strength, but on further consider-
atiop, it will be scen that this 1s not absolutely necessary,
because the base obtained is sv large that thuie is comparatively
little strain on the road ; in fact, probubly no more than ona
line of rails of the ordinary gauge, carrying a portable crane of
the usual type, working the same loads at the same radius.
Sevcral of these cranes have been in successful operation for
some time past, and a number more are in cour-e of construc-
tion for the Middlesbrough docks.

The system cvidently has great advantages under the con-
dition ubove-namcd, as well as for working in crowded railway
stations, o. in stoue quarris, timber yards, ¢ ¢., and it appears
singular that an arrapgement at once so timple and cfticient,
should, until now, not have been brought 10to more extensive
use, eopecially for Jock and railway tratiic.

CoaL Mings 15 CriNa.—Soume information is given upon this
subject in an official report upon the trade of Tamsuy, wclud-
ing Kcluug, where coal abounds in gieat quantities,  lhe
system of working these mines—as 1ndeed Clincse mines
generally—is exceediugly pimitive  and impertect. Places
where the pineral is observed cropping out of the hill-side are
selecte i, and an opening 5tt. high or more by 2 ft. wide is
driven horizontally for a distance of somae furty yards, termin-
ating in a central chamber, from which workings 1ou yards or
more in length radiate in a direction which usually uclines
shightly upy ards.  In these workings, which in mauny cases
can only be entered va all fours, the miner caniies un the
work of excavation, squatting in mud and watcr, and bicathing
a most foul atmusphere. One miac wsually cmploys avout
twelve or fifteen miners, who carn wages cquivalont to 1s. 6d.
a man per diem, which is an extrancly bigh rate in China,
The usual length of a day’s work is about cleven bows., The
miner is armed with & pick shaped hike a sledge-hammer with
oue head pointed and wagling about 6 1b. The length of
the 1ron head 15 about 810, and ot the wouden shaft 24 1t. Lhe
miner's lamp is & saucer of oil with a rush wich laid wto 1,
The coal is drawn along the pit tloor to the mouth in a
basket about 3 ft. long, tasteued on a bLoard with a rattan cord
attached by which w haul.  Occastonaily the boaid s fastenad
on gollers, and travels oa planks lad down for the pitipuse of
forming a rudimentary tramway. In conscgucnce of the mn-
puriect tools cimployed great waste vecurs thuough >0 great a
quantity ot the coal bang reducdd to a powder.  The ventla-
tion ot the mnes s Lot to itoddf, and 1t 18 stated that o
system of pumping out the water is cmployed. Toe watar
ruas out at the mouth of the ming and 1 cases where the
gallenes tahe a downward dircetion, the vnly resvurce left i
to abandou the wotkhing when the water exceessivily accumnul-
ates,  Fire-damp 1s unknowa, but accdents often hiappen i
consequunce of the side orroof falling in, which fiom the -
sufficient way in which they are scecured is almost inevitable,




