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or to tihe suddien atreit (if une of the tmotors, which might resuit in danage to tie gen.
craîtor ailmatures * and tu piruvide also against racing of the peton it hee and dynamo.
whici vould take place if tihe circuit was broken or tie luad suddenly tituowns off one
of the mioturs lby a belt leaving tihe pulley. This las been accompi îlished in tihe collow
ing manner. Two electro-malnetic switches are pilaced in circuit with the dynamos
and motis, and are so aIjuteNd that, in the event of the currerit itîctcabing to 3
ampercs abuve its normal amosunt. one of then, and ina tie event of it dccreasing tu 3
amperes ielo it the other une. disconneLis the line-and motors frois the circuit and
throws into il in their • 'zce a set of ison wire resistance coits, constituting an artificial
load of the normal ansn.unt. If anything occurs to the lit of miotors to cause an ah.
normal i cre or dase ose of curient, tie dynanios; are tlierefore automnatically pro.
tected and continue to work as if notiindi, unutl lat occurret. When either of the
switches cones mio actio,. an electric bell callsithe attention of the attenlant. The
conirvance lias been found tu answer well in practice, and lias un several uccasio.s
saved tie dlynamîos froi the rik of damage. Tie conductors between the station A il
the dredge fors a completely metallie circuit. and consist of bare cop>pe WiCre of No. 4
S.W.G. supportel upon jlhnson-l'hillip iluid istlators. Thte supports aie uld 40 I).
rails, waith a short hardwUood cross-arm boIedI 10 Cach about 2 fi. hUm tIhe top; Ihis arms
carries tie msuilators for the conductors, while a hiard insulator, bolted to Ihe top of
the rail, carnes a ieleplionie wire coinecting ti generator.house w%-ah tihe dredge. tIhe
leigth of une being about two miles. ltetween the endsof the ccnductorson the bank
and the motiors ais the dredge thet two cailes conîsit of seven No. î6 copper wires, and
are heavdy insulated wîitl vukoaîmred indiarulbber. The shore ends areclasped to the
conduîctoir. iear to une of the poles, a supplesentary pole having to be usrd occasion.
ally when the river bed is too wide to admit of a single span t tohe dredge. The other
cnls of the cable pass oser mlulatied pulley.blocks and are coileit as the dredge ioves
towards or fromt the siore. Trhe electric roors, of which there are two. are also ar.
ranged n series and are exact duphcates of the dynamos, the object being iiake the
varlous jars of tihe miachnery inierchangeable, and to avoid a tiyuliiicty of spart
apparatus. A spare aîiiature and field isagnet are provided which wsill fit any one of
tlie narhimaes, One noior drives direcily, throughs a belti, a cenuatiugal punp; whilst
the other, geared tu an intermsediaie shaft, drivesIlhe buckeis, winclies and revolving
cylînder ut tie dredge. As at is sonetines necessaiy in vary the speed or to stop the
iotor that works the bucelts, a variable lron wire remitance is piroilecl by •thich ils

field-uiagnet coils cant be siunied. The mîotor that oirsves tue piump acts as a ..urrent.
regulatur. for, when ithe bucket motor is switched off, et its speed varicd. the pump
itosur alarbs tIhe surphlus electricar energy-revolving fasier and causing ihe pum to
tlrow more water, winch, howevr, dots not cause imconvenience. By tisi. mneans
great sitniification in the worktiig of sta plant is attamedM-an important factor when
elecir:cal apparaius as placci in the charge of unskilled hands. The franes and plat-
of tile d!rcdige. which is So fi. long and zo it. wide, are entirely of scel, and where
possible, ait the trainng, laddrrs, buckets. etc., are consirucied of thc sanie naterial.
Th.e buckets. wsih have each a capaciuy of 3,a cubic teet, are filled and discharged
at a rate of about twetle petsrimule. Thiîs gives a lifting capacity. %fhile dredging to
a dcpth of no fi., of mosre than go cubic yards per hutr, bsilîch îs as large a quantity as
cati be ecor.no:mcallv treated! on ic tables fur goli.aving purposes. The wmnchtes have
sepatate barrels for the quarter, hrad and hoisting acs, which are of steel sire. and
each barrel is dnaven by a large worm shlcct. A vertical shat carrying a warm whccil
is connected with bcel wliccls bclow the deck, which are pruvided with friction
clutches s arranied that tile barres can bc thisuwn in or out of gear by' moiring tie
winchi handle to. une side or the other, ail the wmanches being dnrven by a sitaft below
the deck. Tihe dredgings iuiders and gravel arc delivered! into a revolvting cylinder
to fi. long, c-istructed of bars sect 4 in. apait. Through thesce bars the gotdl and
tines sand pass on %o the tablos. tIse siones and debîrs being retaned and afterwards
dischaîgedi net tle rier ihrough the stone shoot. The tables aie set a an in.
clination of i n s2 and arc cuvered wuiths baize upon swhiclh tie gol.1 is caught. The
clsints are washed into tubs ai initervai f ight hours ami are tihen replaced on tIse
sables. A io1 an. ccnirifuigal puitnp, driien ai a speeci of Goo cvulution *r msinule
andu wih a hft o f6 ft. fru tIhe water level, supphes about 2.coo gallons c water pet
mmnute tu tht rev.4eing cylnder. The dredge is ighitied bhy twuu 1o.atinpeCe tlhusih arc
tamps iauted in Ilhe powver circuit in niuhiiple series wil the mutors. They are con-
tiolled from a msmîall swatclhl,.sîd on the ves.el. A sesistance couil o take 20 anperes
is arrange! as a shun. on Ilte lampis, wlile ltie reminng oamperesis isided equally
heîutcen iea c:rcul->, in racha ut which an arc lamp ib placel. The swsitcls are ar-
ranged! so hait si one lof the lamps ss swichel toft an equsvalens resistance as thrown
intu the c2rcusi in us plarr. le cursent in the carcuai of the olster lamp remî.arnhng un.
unahierdcs. Wheàrn tlhe lan.p i. sw4ched! oil as enstircly slicorinectel fron aie poucr
circuit, so thsai at nuy bc i.mched wihout danger ! J of unple.'shk. A hird swIuch
dsscear.îrci, Ille rtc.i'arces atti lamUps. frotihe pori encuit dusrsig tlhe day tane,
wicn the amp. are n.t ricreditc. The lull avadlable <'urpu: of the plani as no.t utlbzcd
and! a reserve of -o e as always mîamiriasned. The wnorking duiscs of the plant as
observcd are -

I'res'ure of water in the pipes. ........ p .qua isch.
a the valve. ........ .
ai tic sule ... Ss lis.

hpdcc. of Ille l'itn -leet .... ... . 4. . evs. let minute.
Wa:r used per mnut .t .... soS cutsc (m.

l'mrof thle S'l'chn wheel .S .b)> .A'A
T.,îal electîntsî e frce of tednams ois.
Tai ,:.rrere f the dsnams . . a nye.
T 8:al elec:4al l.i-u . . . .2 . is>c

Tise .ei p. wi trate trannallaitd o

Rac and iun............a.... ............ ... .
lnîar9 ........ oo

('arnigeàg oft tni l t' hlin ie o! the îutrkr.........

Tii .S............ ..

Tite C.,,I *il ifn.r g Ille nsadstney %vilti« rlaft:s -0t riga? hour-. vecit, as 01s.
tzines! fio-n tist srîltu r,! glae year.s' urir, las i.een --

447r wCC.
NWages. inclu.ling .rde a ndr srr clwctr:atî.
i{cne'ualt, îînn~..a. .,ss-, ~ .

.%a:r.agcnn, Ofic. rates and' taie% .
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Notes on Modern Steel Workso Machinery.*

By MR. JAIs Rh.., Glasgow.

Amongst the smany results of the introduction of id siteel into engineerinîg work
may bi msentiontie the developmsîent of the various meichnical appsliances usedl in the
process of manufacturt of that tental ino Ite finished frmins of sectional bars, plates,
&c. As engineers have becomîse better aciusainted witi its many excellent quastiies,
and have realied tihe possibilities openedl up by its usse, their demîands on umanufactur-
ers have steadily increased for plaies and bats of greater area, strengtlh and weight.
Conversely, smanufacturers have stimnulated ithese demiands Iy costly utlay on im-
proved! machinery, designed to deatt with asses and weights whicha but a few years.
ago would have been looked upon as unattainable. This continuous eisulation has
resulted in the massive installations of iachinery to be found in the most iodern steel
works.

illing.miJ/ Enge..-The imaprovements or modifications which have beers
maade of laie in roliing'i-ill engines have been in the direction of largely increased
strength ani power, and of careful attention to the designing of details, these latter
serhaps sma in theniselves, lt in tre aggregate having an importan bearing on the
econoical worklig of tise engines. and on tise diminution of the cost of maintenance.
In these days of kcen competition, when rigid econony is essenstial in order tu reduce
costs to a îmiîînimums, it is importan, :bat the consunmiption of steani should be reduced
tu the lowcat possible; hence for pull.oves or non.reversing nills coisjpound condens.
ing engines have been introduced! wati automsatic valve-gear. which are working ith,
a consussîmpiion of tsa ntre than 3 Ilb. of fuel pet indicated horse-power per hour, in
place of tie oli wasctful cngines which consumed] from two to even four limes that
quantity. With rcversing.nmili engines also attention lias been turned tu thecconomîiz-
insg of steamî. and trials have bieen sade with comiipuund engines. Compoundi reversing
engines have not provedl econonical, when applied tin rilis- such as cogging or rougih.
ing mils--where tihe pieces being rolled are of short lengilh and necessitate frequent
reversals; white tiheir use lias ieen acconpaniel withs troubles and difficulties in other
directions, which have more than counterhalanceol the sn.all ecusonies possilble.
Where water is available ira sufficient quantity. il lias bece utilized in condensers, con.
nected cither wi'i single engines or with several engines from which the exhaust scan
is let to the coniensrs at a central station. Tise use of central condensing stations
foi a nuimsber of tengines ap >cars ta have seceived more attention on the continentthan
in this country: it is stagr that recently ibis pslan hias been adopted iltre in several
instances, andI wits satisfactory results broth in econony and otherwise. Tihe only
instance known o lie author where the plan has bcen adopted on a large scale in tlais
couniry is at the North.castern Steclworks a: Middlesbrough, wliere a central con.
densing an pumnping station of considerable magnitude las been put utp by Mr.
Couper : and, although no definite statemsent has yet Ien rmade as to results, they are
believed Io o b not unsatisfactory. The consideration of rolling.iull.s Mill liere be
liimitied to those etigaged in thre production of plates ; and cogging mills are naturally
the first ta be iealt with.

Cs'iîg.umi//i.-In the carlier days steel stais io lbe roile! intu plates were made
fron ingots under the hamner. Labor difficlufies and possible economies led the
author carly in iSS4 to plut down ai Illoclairn Works the fisrst cogging.mill used for
thus purtpose. Recent slaib.cogging mills are in aIl essential eaites like that pioncer
mill, but ar mucs larger and strongetr, and rthereture are capable of dealing with
heavier mrîgots, yielling nmuch latger and hcavier s4atr. Modifications have aiso beeni.
maade in the rîmachinery Cor titting up the ingots and stabs for alternate edge and fiat
rullir.g.

A good exampçîle of a stab.coggitng.niill was nimade recently by 'Messrs. Lanberton
& Co. for the Wishaw Steeiwuorks. Thse rolis of tihat niii are 8 fet <6 inches long and
40 inchies diatier. atit ai loth enrds have gronves in wiici slabs 54 incises wide can
e rolied! -on te,,c. The housings for both rolis and pinions are massive, ani well
itied tor their work. The pinions of casi stecl are 48 incies in diameter, and have
lcieal teeth 36 incises long, % ith shrouds or flanges at the rnds. Tire spindes are of
steel: tie upper hias sphierical endle, and is suilportcd fom tihe pinitrn housing a: ie
end ani rssi the top. oll chck ai the other. The mill is fgîted wuith screwing.down
gear. iriven ihrssough gearing b'y a liair of sicai.crgines: and ain indicator is fitted to.
gusde the scirser. Live rolls of steel are fsit iaclk and faont of the toits, and are
dlriven ry a stean-crgine woith cyliniers 9 inches dmanrter bsy 13 inches siroke through
gcarii.g mi% the ratio .f three o ne. In front of the mill is a ses of tiliing nachinery.
Tht iîirrlng levris aie placed on inoval.le carriages. suhich traverse tu and fro across,
the taoni toi the roîlls% s uesquirci, being actuatct lby hydraulic powr. Thus the ingot
or sab can no only lbe urned. from fia0 t'c.ige or vice :-era, bxut can also be traversed
fram .one end nf tie luils to the ollier. Tire cradle fir receiving tie ingoi andi lowter.
ing il ut..n tise feesd oliers R of massive character, leing staignedi tu deta with ingots
u ti 10 tani in weight. Il il controllcl ly ipirraulic power ac:ing through a rant,
uhich carnes a sliing Iblock iaking on to ti pin of a crankz fliesc on tIse alie of the
cradle. The misill is drivrn .y a puir of massisc engiUes having cylindiers 46 inches
diancter by 60 inches stroke. and gcaring in the ratio of one and itrce.quiarters to one.

A cogging of qusite a ,diffrent Lii was dtesignrd in is9o Io meet somse spsecial
reisremsîen;s aststhe Illochairn Sicelworks.and t<s cmxlysmmc ni.xliticaionssuggested'

y the atuthr', experience with iae ordinary cogging.nill. Up to tihas rime tieuidest
silbs in corging.nills di) not exceed 34 inches. ias f iuch greater vidh were
tiseni required! unicr speciail circumsstaice: and iî wau ireced toalapt tise mill to
prts.luce them :i: to 60 inches sidIr. It was aiO dîccidicel nar to turn then uap on edîge,
tihusl isn g su ail Ie nccmiîy for uIhe powevcrful and somewAha ctaniror:s, as wcil
as expensisc. iatlang gezr hv:cis wubirl hase 5cen aeirsiel for .uchi wvide slabs. Fur.
hrr, epeiitce had. sh81n tisai In the course oh iears site csst of maintenance of

the tite roller gearing was c.ni.sicablc; ans! il was deilci to disense with thi. ansi
to. a..1  whe --.lr eintihod1s of msobting rte ingtis and ci ) ran.: fromia tle nili. Tiiese
csrcratiWns li tu the mail lscing malade of the univeril kLind, Ai:h one pair of hari.
santal r.)11s for work on the glas. and une pair of vertical rolis for work un the erdge of
the stabs. Every part fhis :nill is made ofsiel. The houssings arc massive and are
ts samples of the steclfoundler's art. itcidcis the usual pro..isions cunneced vithl.
horizontal rolls, the housings have also provision for ite footsteps and liearings of tIhe
vertical ulbls, as well' as for the stromng horizontal shaft tby wihicha the latter are driven.
Furthsînîene of tIhe vertical rsii i, maide tu move forwails and backswards across
tie Mils. No a to pu work on the eies of the siabs, and has a traversing motion
througi =S inches, so lilat slabI can lbe marie of ary suidits fCroa (o incises down to 32
inches. Withl thiese arrangements it suas contemplated tha.Ilmorplatcs utp to neary
5 fees wuiî!c inight lu.' roilei in this Mill. withs their cdges se. wIl finibed that coin.
parainely b:iide machine suork would l rcquiree upon glemi. With a view go the
transverse motion t.f ile vertical roll, provision w'as mad in the hiosusings for the
ncccssary screws ansi nut% l'y whicl il i cifected, as well as Cor lthe slidtes and guides
ncccss'ary for Leeping the roll in the truc vertical plane. tence il watl boe seen tiat,
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