160 THE CANADIAN

MINING REVIEW.

0
or to the sudden artest of one af the wotars, which might result in damagy to the gen-
erator artuatuces 3 and 1o provide also against racing of the Pelton w heel and dynamo,
which would take place if the citcuit was broken ar the load suddenly thiown off one
of the motors by a belt leaving the pulley,  This has been accomplished in the follow-
ing manner.  Two clectto-magnetic switches ate placed in citcuit with the dynamos
and motos, and ase so adjusted thay, in the event of the cuerent iu.c;cas§ug 03
ampeses above 1ts pormal amount, one of them, and in the event af it decreasing W 3
amperes below it the other one, disconneits the lineand motors from the circuit and
throws into it in their * “ace a set of ivon wire resistance coils, constituting an antificial
foad of the normal amuunt. 1€ anything occurs to the lise of motoss to caese an ab.
normal increase of decrease of curtent, the dynamos are therefore automatically pro.
tecied and continue to work as if nothing unusel had occurred.  When either of the
swilches comes anto actio, an celectric hell calls the attention of the attendant.  The
comunvance has been found to answer well in practice, and has on several occasiops
saved the dynamos from the risk of damage.  The conductors between the station atd
the dredge form a completely metallic circuit, and consist of bate copper wire of No, 4
S. W, G. supported vpon Juhnson-Phillip fuid msulators.  The supports are old 4o ib.
sails, with a short hardwood csoss-arm bolted to each about 2 fi, fiom the top; this arm
carries the insulators for the conductors, while a third insulator, bolted to the top of
the 1ail, carnies a tclephone wire connecting the generator-house with the dredge, the
Tength of hine being about two nnles.  Between the ends of the copductorson the bank
and the motors 1 the dredge the two caliles consist of seven No. 16 copper wires, and
are heavily insulated with vuleanized indiatubbier.  The shote ends are clamped to the
conductors near 1o ene of the poles, a supplementary pole having to be used occasion-
ally when the river bed is 100 wide to admit of asingle span to the dredge.  The other
endds of the cable pass over msulated pulley-blocks and are coiled as the dredge moves
towards or from the shose,  The clectric motors, of which there are two, are also ar.
ranged 1n series and ase exact duplicates of the dynawos, the object being to make the
vanious parts of the machinery interchangeable, and to avoid a mwultiplicity of spare
appatatus. A spate aunatuge and field magnet are provided which will fit any one of
the machines.  One motor desves directly, through a belt, a centutugal pump ;. whilst
the other, geated to an intesmiediate shaft, drivesthe buckets, winches and revolving
eybnder of the dredge.  As 1t is sometinies necessaty to vary the speed or to stop the
motor that works the buchets, a variable on wite resistance is provided by which its
ficld-magaet catls can be shunted.  The motor that dnwes the pump acts as a carrent.
regulator, for, when the bucket motor is switched off, or its speed vaned, the pump
motor alnorbs the surplus electrical energy—revolving faster and causing the pump to
throw more water, which, however, does net cause nconvenicnce. By this means
great simplification in the working of the plant is atamad—an impostant factor when
clectrical appasatus 3s placed in the charge of unskilled hands.  The frames and plat-
of the diedge, which is 80 ft. Jong and 20 ft. widc, are entirely of steel, and whete
possible, all the framung, ladders, buckets, etc., are constructed of the sanie matesial,
Th= buckets, which have each a capacity of 3% cubic feet, are filled and discharged
ata rate of about twelve por nunute.  This gives a lifting cayacity. while dredging to
a depth of 20 {1, of more than 9o cubic yards per hour, which 1s as brge a quantity as
can be cconommcally treated on ihic tables for gold-saving purposes.  The winches have
sepatate barels for the quatter, firad and hoisting lines, which ate of steel wite, and
each barrel 1s drven by a large worm wheel. A vertical shalt carrying a warm wheel
is connected with bevel wheels belaw the deck, which are provided with friction
clutches s acranged that the bareels can be thiown in or out of gear by wmoring the
winch handle to one side or the other, all the wanchies being drven by 2 shaft below
the deck.  The dredgings, boulders and gravel are delivered into 2 tevolving cxlinder
10 ft. fong, crstructed of lars set iy in, apan.  Through these laes the gold and
fines 1and jass on to the tablos, the stones and debins being retatned and aficrwards
dischasged disect o the nves through the stonre shoot.  The tables ate set at an in.
clination of 1 10 12 and ate cuvered with haize upon which the golld is cavght.  The
clnths are washiad into tubs at futesvals of cight bours and are then teplaced on the
tables. A 103 . centrifugal pump, dsiven at a speed of 600 sevolutions s minote
and with a Lt of 36 f1. from the wates tevel, supphies about 2,000 gallons o} water per
mantie 1o the revolung cylinder. The diedyge s lighted by two so.ampere Biush arc
Samps ancluded 1o the power aireuit in muluple senies with the motois. They are con-
rolicd from a small switchboard on the veswel. W\ 1esivtance coil 1o take 20 amperes
is arranged as a3 shun® on the famps, while the remaining 20 amperes is dnided equally
heincen two aircats, 10 each of which an aic lamp is placed.  The swiches are ar.
rangad so that 1§ onc of the famps 1s swaiched off an cquivalent resivance 1s thrown
into the circust in its place, the cutzent in the arcunt of the othier lamp remaming un.
unaliczed.  When the lanp i< swatched olf 1t s ennirely disconnected from the power
circust, 50 that 32 auy be tauched without danger of unplersant shock. A third switch
disconnccts the revuaances and lamps fram the power oircuit dunng the day tume,
when the Jamps ate not trequired. The full avaslable ouiput of the plant as not stilized
and a reseive of power 1s always mamtaned.  The working duties of the plant as
olrncrved are:—

Prowure of water in the ppes

" atihe valve. .. ..

» at the nazzle .
Spead of the Pelton - hiecl
Wates ueed per unute .. L.
Fower of the 'clion whedd .. .
Total clectivmutine force of thedynamos
Total wirsent of the dynamos | .

ceevee

228 ib. per squarce iach,
193 1, "
188 th, "
437 scvs. pes minute.
108 culac feet.
8S hogse power.
1,170 volts,
3oamperes.,

Teual clecineal cuspan Ce e 37 horse power.
Tans ot power uatannticd htough ne
mlesolline . . . ceees 32 hunse powner.

The oot of the cutire imtalfation was 1 —

el P te e - L2t
Race and fume. tecieres-e sass eescsscisane wn 500
Intake, fies atad valies e cesera o 000
Elecinieal platt . . Coe . . 2,300
Cartage of matetzal to the site of the warks. SN Soo

Total i eee e vecnee v seea- L7000

The oont ot warking the maclinery with theee slafis of eight hours caclr, as ol
tained Gom the tesults of thice yeurs' wark, has twen: —

I'er week.
Wages, inclohing dredgemaster and clecttican. . ... . . £a3
Renewale, mamtenance, oals, brnshe-, vtc . . 3
Maragement, office. 1ates and tanes L. 5
—
Tental cost . . ce iae £33

Notes on Modern Steel Warks Machinery.*

. By Mg, Jases Ritey, Glasgow,

Amongst the imany results of the intreduction of mild steel into engineering work
may be mentioned 1he development of the various mechanical appliances vsed in the:
process of manufacture of that suctal into the finished forms of sectional bars, plates,
&c.  As engineers have become better acquainted with its many excellent quaiities,
amd have realized the possibilities opened up by its use, their demands on manufactur-
ers have steadily incteased for plates and hars of greater area, strength and weight.
Conversely, manufacturers have stimulated these demands by costly outlay on im-
proved machinery, designed to deal with masses and weights which but a'few years.
ago would have been looked upon as unattainable. This continuous emulation has
rcsu‘l\lcd in the massive installations of machinery to be found in the most modern steed
works.

‘ollinng-mitl Engines.—The jmprovements or maodifications which have been
made of late in rolling-mill engines have been in the direction of largely increased
strength and power, and of careful attention to the designing of details, these latter
pechaps small in themselves, bt in the aggregate having an important bearing on the
econotical working of the engines, and on the dimination of the cost of maintenance.
In these days of keen competition, when rigid economy is essential in otder to reduce
costs to a minimum, it is inmportan’ that the consumption of steam should be reduced
to the lowest possible; hence for pull-over or non-reversing mills compound condens-
ing engines have been introduced with automatic valve-gear, which are working with.
a consumption of not more than 3 . of fucl per indicated horse-power pes hour, in
place of the old wasteful cnlfim:s which consumed from two to even four times that
quantity.  With reversing-mill engiaes also attention has been turned to the economiz-
ing of steam, and trials have been made with compound engines, Compound reversing:
engines have not proved economical, when applied to mills— such as cogging or rough.
ing mills—where the pieces Ieing rolled are of short Jength and necessitate frequent
reversals ; while their use has beea accompanied with troubles and difficalties in other
directions, which bhave more than counterbalanced the small cconomies possible.
Whese water is available in sufficient quantity, it has beee utilized in condensers, con-
nected cither with single engines or with several engines from which the exhaust steam
is led 10 the condensess at a centeal station.  The use of central condensing stations
for a number of engines appears to have received more attention on the continentethan
in this country ¢ it is stated that recently this plan has been adopted there in several
instances, and with satisfactory results both in economy and otherwise.  The only
instance known 1o the author whese the plan has been adopted on a large scale in this
country is at the North-castern Steclworks ar Middlesbrough, whese a central con-
densing and pumping station of considerable magnitude has been put up by Mr.
Cooper 3 and, although no definite statement has yet been made as to results, they age
believed to Le not unsatisfactory.  The considesation of rolling.-nnlls will here be
limited to those engaged in the production of plates 3 and cogging mills are naturally
the first to be dealt with.

Cogying-mille,—In the caslier days stec] slabs 10 be rolled into plates were made
from ingots under the ham=ner. Labor difficultics and possible cconomics led the
author eatly in 1883 to put down at Rlochaitn Works the fiest copying-mill used for
this purpose.  Recent slab-coprging mills arc in all essential features like that pioncer
will, but ar much larger and stronper, and therefure are capable of dealing with
heavier wgats, yielding mach latger and heavier slals.  Madifications have also been:
m:ltlc_lc in the machinery for tilting up the ingots and slabs for alicinate edge and flat
rolling.

A good example of a slab-cogging-mill was made tecently by Messts. Lamberton
& Co. for the Wishaw Steclworhs,  The rolls of that will ase 8 {eet 6 inches loug and:
40 inches diaxcr. and at Loth eads have grooves in which slabs 34 inches wide can
be rolled on The housings for both rolls and pinions are massive, and well
futed for their work.,  The pinions of cast steel are 48 inches in diamcter, and have
hehieal teeth 36 tnches lung, with shrouds or flanges at the ends. The spindles are of
seel 3 the upper has spherical cads, and is supported from the pinion housing at one
end and from the top-toll chock at the other.  The mill is fitted with screwing-down
gear, driven through geating by a jair of steam-engines ; and an indicator is fitted to-
puide the screwer. Live solls of steel are fitted back and fiont of the rolls, and are
diiven by a steam-engine with cylinders 9 inches d'ameter by 33 inches stroke through
gearing i the ratio «f threc 1o one.  In front of the mill is a sa1 of 1ihing machinery.
The wirmng levers aie placed on movalde carriages, which raverse to and fro acrass.
the iont ot the 1olls as 1equired, being actuated by hydsaulic power.  Thus the ingot
or Jab can not only be 1wrned from flat 10 olge or wice versa, but can also be traversed
from one end of the 1olls 10 the other.  The cradic for recciving the ingot and lower-
ing it upon the feed rollers is of massive character, being designed to deal with ingots
up to 10 ons< in weight. 1t is controlled by hydraulic powes acting through 2 ram,
which caties a shidding Liock 1aking on 10 the pin of a crank fitteef on the aale of the
cradle.  The will is driven by a pair of macsive engines having cylinders 36 inches
diameter by 60 inches stroke, 2nd gearing in the rativ of oneand three.quarters ta one.

A cogging of quite a different kil was designed in 1890 10 mect some special
sequiremienis at the Hlochairn Steclworks, and to emiundy sonie modifications suggested’
by the authac’s experience with the ordinary cogginp-mill.  Up to that time the widest
slals in cogging-millc Jid not exceed 36 inches,  Slabs of much greater width were
then requited wnder special circumaances: and it was dlecided 1o adapt the will 10
proatuce them up 10 60 inches wide. Tt was also decided not to urn them up on ede,
this disprensing with the nccossity for the powetful and somewhat cumbirous, as well
as eapenisise, uling geze which wonld have been required for such wide slalis.  Fur-
thernre, expenence hiad shown that i the course of years she ot of maintenance of
the Ine wolles geanng was considerable 3 and it was decidad 10 dispence with this, and
o adag t e dier methods of movay the ingots and slate o and foom the mill.  These
consuderations Jed 1o the mill being made of the universal Kind, with one pair of hori-
aontal solls for work on the flat, and oac pair of vertical rolls for work on the edge of
the slabs,  Every nant of this inill is madc of stecl.  The housings are massive and are
tne caamples of the steclfounder’s att.  Besides the usual procisions connected with.
horirontal rolls, the housings have also provision for the footsicps and beasings of the
vertical 1olls, as weli as for the strang hosizental shaft Iy which the latier are driven.
Furthaamme, one of the vestical ralls i< made 1o move forwands and backwasds across
the mills, soas o put wark on the edges of the slals, and has a teavessing motion
through 28 inchics, so that slabs can be made of any width from 6o inches down 10 32
inches.  With these arrangements it was contemplated that asmorplates up 1o nearly
3 feet wide might be rollad in this mill, with their adges se. well finished that com-
parativedy hittle machine work would be requirad upon them. \Vith a view fo the
transverse molion of the vertical toll, provision was made in the housings for the
nccessary <crews ana auts by which it is cifecied, as well as for the stidec and guides
nccessary for keeping the soll in the true verrical planc.  Hence it will be scen that,
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* Alatract of a pujrer read before the Invtituiion of Mechania! Engincers, Glasgow, July 30, g5




