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rB& strNTolr lBo}{ttroRg; co*Fr}rrs co],IJl&sls8.
B" J. C, 3, Error.

the Prsddent sf tba Shest*r$eld aud !flkl]rnil Ciuuliea lastttutior o( Bng{aaerr

(J. i. Lomsitt& Foq.) hrviug itrtI|s{ tLo uembglt ol tha Fettrcratcd Inrtltutlon d
Srg!as€*: anit the Britigh Society ol trilinlng Sio*sntr to rbit tbcra collle'rieg th*
fullorlug mt€s descdpiise sl the pl*nt rn* pill an{ th6 r*&rlb tl cxpedueatr

tlr.ic stth the re*pective fuar rnit elstric m*chincry hry be intoredtng.'

The aollieriee rm cii:usted ou tbe Teversol Brsnch oil the l[idlrnd Ballmy, lmu
thrx to ri: milea trent ol ths ,oxn of ltanafiald, ln ths effinilm ol Xerby rnil
Xottioghrmr lying iuaedtat*ly on a*h riile of the bonnd*ry lla* dlriillag ths Aro

oortrtloi. fhe Slaraley Colllery, nesr the yilh;s ol Ploarley' Ir tn Dsrbyrhtnb r&il
tho fercrsol end $llver Slll Pito, nsa; the 

"illryB 
of lorerxl, eas In ths sounty d

Notttnghr,m.

lrho rrcs of rafalty L*Iit by the mmpoay abort ?1000 rsrtrr lncludtrg
the 6it*t{i of Plereley, Terorm}, *ud r portioa of Eadrtclt' th* prlaclpal leraox

bdng thc Cauntes ol Carnerton, Sir Eury Yorn*y, tha lf*rguir ol ]I*ritlgtont
end the Dnko of Portlrud.

It fr cxpeet€d tt$ ths rboh of tho ml aorr luroil to tho coupany rlll b{

w*r*sd by tht pxscnt Pitl.
The colliertss Snd emplqm*at fgr I'?0$ uem rnd boy* rad 160 Lomoa Th!

lurad ontpui lr *bort ?00,000 tonq thlcb' xhtu the $iiver Eill ud Planby rp-
trrt pitr rre {lirthcr d*ve}oped, will be tnars*red to one mllllon tonr ptr rnanrr*

Ths reeisr *'orlsd are l*lt Silver Eill' the Lor X*la *nd Blrtt 8bls, rud qt

Teverrlol r,nd Plearley tlo fop ffaril .i"t tha tro frd.urmed ptts ibt rteeB lnslirr-
tion d thr rerms $Idr conrirlersbly to $c rorHng {o*t' ib$ {tip beiag ae uucL u
I incbes to ttre 3ed ts tle uarlh-€a*. Sstrecn tsr*nel rud Sttasloy tls Inolir*.
tiou grerlually cLrngtq tho eYerrgt boing rt the lsttsr I in IS.

Abost uidr*y brtwcen the Terernal end Eilverr EiU fit* thsrc lg * dormthrrr
trnlt to the t*st of l8S fect, rhicih, rith thc dip of the uea*nrt*, makeg a coneldruble

dl&renco 1r the d*pthr oC the rereral rheltq:datively ritnat* * ttrey are rluogt ou

the line ol tull rtlp The d*pth to ihe fcp Eard $oar *t Silver Hill tr oufy Sl yrrdq
rhll* rt fevsml it,ls Sl? garde' anil it Pl*siky, S| milea firtihtr i*st' it ii 6U

Fnl& firq Terer*l snd Silver Hill Pita rre *urt insrely ta t'he Coel-ueaunrw,,

bux r fer 3r*rds eafit of Teyenal tha Lorer *sd 8*rdr0me rad Xrgudrn Llmt
dme *ppcrr, tbr latter incre*sing ia thieknes rud rxcblag rt Pter*ley r iluptb d
rtmt, trsO teet" l"n the oeo&i Bre .irorled eutirely on tfu longxall ryrtm.

fho tolloring are thr drp*rr of the pitr antl thlctnsf,i of etob retm, ah* det*ll*tl

rtder al ihc roanr now b*ing *sthod:*

!il
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Pr,ne$.rr CoLusI.

fuftt, dor;.Iwo rhalkr, *e'h l{ f*t S iacbor diraeier. .ff,heu dnting througi
tht liudote, fsedsrs of wttel lrou 8S0 to 11000 grltonr per nintto rere met rlt\
and lor 1:? :iu,rds tbr shaftE arr linql xitt ud*l tnbbiug, ermmeucing lB yanl*
lrom tbe mrhoa ?hr thielaru of tle iubbiag tr I lncb, lf iuchee, *ntl lf ipe$*;
the top regc*nt* being I feet 6 iucher by * feot 6 incheq rud the lorer ! fet by
* l*t 6 iuclee IAo dornerrt pit tr *ttxl with wooilcn gnidla (pitch pine) *l
incher by {f iacheq lour to each c*gq the guidea beiug boltod to ork crox-rhyq the
leiter bcing I0 toet aport and firert ioto ea$ imn boree Iet into tho rhaft, rud
brrckete qrt or to the tubbiag, The uiddle st$Jrn sre I lnchen by I incbeq thnr*
ot ihe slder I inch*t by S tncho*

Ihcrc *n rope oonductorx iu the upcaet pii l| imhr in dlamstsr. fte top od

tlla pit irooverod bytvo flrt "bonuotq" rrhleb rre r*isrd rnd lowerod by*cb
G.gt on carlng io the mrfa*e, ibe bonurtr ldliug on to tigh!.ftilog prddod reats.

Ilagtct, *da*touud rope* la eaoh pit, *ll l| incbea ln dircetcr, ol plirble plough
rted, nruniug orer pdley rheel* l8 Imt dira*ter, rutl brving King &taahiug
hrok*

Cagu **'fufu.-Dotracs,et pit.-Ilo*lerilcclal eteel cageo, carrying tlro tubr
oo 6oh dcct; ratght of eaah cage, $3 crtu The tubr rre *hangul cluultaneoudy
*t the pil top rnd bottou. Upcaat pit*$orbiedr"cled c*pa earryiug one tub on

erch decL ; weight of each cager Sg crta
frfu.*C*rry 181 wt of eoal e*cb, h*tt sttsl rrh{*ll l8} incher diaueter, rntl

I leot puge, with rrood rider and gbeet iml endr; reei6tt, ? firt$. Bm p€dtst*h

curytug mffclent oil to la*t frrra four to reven deyr *rn betng *pplted.

Witd;iry .&ryri*ar.*No. I pit.-A palr ol horircahl onginea rtth {0-ireb
eyllnderr ruil S*feet *irolc. nrum, 30 let diantter, *nil 6 fect 10 lnchtn wldc, rlth
loo0 and rteam bx&es. Oouble-eoated Comi* vdvs lS lacheadl*netsr, vorhd by

e*oentricr from trril sranls. twrrga rpeeil cl pirion when coal drering, 390 leet
p*r mlnute i st6m pre$utln, rltt lbs. No. I piL*n pair +f horirontal aagiaa* ritb
3{-iach cylin&ra md 6-fcct otra}e, rith rlide valrer. fb* revetaing ga*r ir ror}al
rtih * rtqm driver, rriih 8-inch cyltuder and lt-i*ch strcke. Srr, l$ ftet I
lncher dirueter rnd I let l0 insh€s rvids- Avemge pirtan speed rheu cml drrw,
trg, {{8 ft*i 

.,!*1 
ninute; Bt{rB presffir*, {8 Ib* Boik engines ar* iu ihe gsms

cugiue houro, being aet btck to bacE. Stouffer labricdors are ueod on *ll the

enginer,

Bo{Iarr.*Sip*u is xrpplied to iht win*Ung eagiaet, beltq md *hop engiue*, etc.,

tram drtsm boilerc *t ua ee{b sidt of thc riading *ngine house Nor. I to I rrL
lt{} io6i by 6 toet S inch*, with ringlt tubcr } fs*t l0 inches dirmeter. Xo* 0 ta 18,

lrnptlhiru boilerq $0 fe$ by ? toot, with tutrea 2 feci 8 inahes diamet{r. Noa. t$
r"d l*, I*ncaahire boilerqlS feet by? feei $ iacher,rrith $ ictttsbcs, No. I[t
$t tcct by ? fet, witb I leet I iach iubea, and No 16, 80 foot long by ? foot

63S
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dkueter, rlth 3-f*i f.ineh trte* Sheu the $Uilsx rle rt lrul t.k bollur ln
te*t by Jorr Xo. 12 exhru* r*r* iolu*orr, rnd wheu tta mgfnrr r,ri6 *eadlnfl
by r dontey punp wiib 8-inch r*mr, and lO-{neh strtke, Nos. I to I are betng

fittsl sith S'hitrker meehanical gtokers. Stean is aupplisl to the trn rod
rlact"rlc eag{ner frou ; mnge of four Lancathlr* }qilsr* tX} lest by f fect, rItL
tubes ! leet I inehta disrxof,€r, lhe f*el beiug lronr l Sq. $ srka{t ln}ector, rortrd
by the faa mg{nr ex*aust. Lll tlt boiler* Ir*w Caility pstsilt fim bare fha rnrtcr

sspply lr pamp*I from the rlver iloden by r tengyu rpee&l Fumpr l0 incher by S

inrha by t8. iacha, wlth ysrtlsl boller, whisb ior&B ?,300 galloar pcr }rmr,

*rrlnst r head cf 1&1 felet.. The rat*r routala; r latse proportla* d crrtaurtr
*ud rulpb*te ol lime, anrt erped*lly lftsr rtla ir v*ry uuddy. Io t*ta the u$ter
la rurpeu*ion rut qf the xater s pBtr of forr*nt fltm ete plrced nerr ths

ttoettoin, cach copoble of fltering {.500 gallons per houe ltrerr is dco r dupllcetc
puup arul boiler at the pumplng *tstion.

3kltl,*fbere are iro Iflerttllc fa.na {0 frrt dlruetar, with l{-tuet tnlctr,
drlvcn by reperatr horlzontd oqg{lec }aving 38.ineh eyllnden, *&d {.f€st ltrutc,
rlth slide and cut-off ralv*e. Thr lsns rr* rhrlpd ev*ry rontl, ouo lrn rad
*ugtue beiug *wayr kept in seterre. Tho oagiaw a,re pbceil dito by ddq rnd tte
faas on elther slds of the eag{n* hcuoo are &0 y*ilr frou ihe upcaai ptt ths yiotllirt,
lag firrefit pasaea fmm the lpcrst pit $S yrrdr fxm tle rnrlrae ttmogh ea elr
dr{lt, rhlch on apprcachlng the lan* dlvldss lnto two brrrck, adh brrach dri*
leadtug lato r f*n rtl, ap shirh the rir rrcends to tho llr ttlet& ?hs rhnti*rl rrt
pl*d la the brsnch drttte *t thelr junction with ihs f*n pttq rud rru rrlnod. or
Iopered by oxrll cr*bs plac'ed over them. The f*ne an thu* br chanjrd rt iof
tlme $ithost,interfering lrith ths.yentilatipn of tlra ulne. ,

In the fcrllowing experimcnts the di*grams rr'cr* t*!wn xith a Bichaxk
inrlieator, nnd tlre *!r mrasurem*nts by an anemoxetry, both +f which were *paclally
tc*ted by llcssrx. Ilnvir, of $urlrf, The *rter-gtugcs rele fxetl ptrellel witb tbe
oil. currcnt, the nrifiee being aLrout I fcet from tbe firrr i:llet. Thc *ir n-o.r menrurnd ln
thr rarin rrturn 20 }'*xla frcm the bottom of thc uprast pit, and *lta in thr
fnn tlrift. rhe qaantitier qf *ir girea ar* thoec obtsinrtl iu tiro pit, tbe drift
rnenruremcnls givitg rr,bout $ pcr ccnt" mors useful eflect then thsre in tle
pit. The conl urcrl rrns carefuily weigh*I. thc firs$ hept in tbe ssmr corditior, and
tbc wrtcr at tlrc $rure lcvcl in thr: trrilers tlrroughout. fime oecupietl'by tha
txprrimentr, eigtrt horr*,

soma yc*x *go }fr. A. H. strke, rrrspcttor of llintt firr trrc *tirtlanrt di+
trici, contluctrx.l r *rics of cxper{ments $ith thete fan8, ltrc *scfnl efieetr being
tLcr frars t{i to {0 per eerrt. }Ie also mlxle xrme erperinrenta rith theos tro laar
both runuing ri ihe srmo timr: on the mire, *imilar in ehrrseter to thrxe reaeatly
coumnaic*tal to thr $orth of lnglnn<l Institutt tf J[iulng saginrren by xr. lf.
(lochrnle. IIr" $toku x*ulri nn rloulrt ennrm*uianir. the ree*lt *f the* elperi.
meats if the mernl*r,* derirs it,
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8$*, &rawrctc.-IIntil reoantly the *ael l{rtin5 and. elrniag }re bcca ilosi

on trro aotl'lu$ beltr rnd ecrlesrs' oue otr seh dde of th* pit fha* beltr rccr

emonga! the orlied of thc klnd put dorn in the district, *nd conroqcmtly tlthoot
maay of tbo lupmraueu$ efiested during tle p*ci fer ytnrt tn dntlar rffrag*
metril. The propo*ion ol clcek and rudl uede beo*no rary *rcodrt' oring p*ly
tr the lre*riag aatl benrling of the plctce cad aagle irunr *t ib* tilgtt, *td in r gm*
msnsule to th& frct thtt tbt belts rrert too n*rrow lor the gurutity d€,{t rtf.h' tltr

cost in oortoq{rsn€o griurUng very ruch ag*iu*t t}e sidea ll it;rs furrudt&rttho
oort of repiring thia plant rrorld bc st ltaat *600' it vr* decldsd to ersai s asr
aortiag bclt, rith elevrtor rnil screenc complctg cap*ble of deeliag rith the ertirt
ortputr riq I80 tous an }onr, *uS keep tbe oltl plaat xdy ior *ur} fu c*ae oI ruy
tempor*ry etoppoge or bree*down

The dimenriffis of ths old belie *ro :-I{ottb b*lt, I10 f*t loug by 3 t*i I inrhc
ride, Dngiuo, l2-iaeh oyliuder aud Z-feet ti-ineher rtrcLe. South balt, feO f€ct

loug rud S fset wtds, Eryisq l8-inch cylind*.r asd $'foc! sr!&i. 3ot& *rgiml
L*re pinioa and rpur rheel gariug, tho belie beirg drlreu tg ih* I*y ptll*
ohrins asd pulleyr,

3he aow b*lt ie qsct'ed on ths routh aide of tho pit' th* mrtiug rod clseoing

beiag don* cn erch sids of tLe belt, ond tho relrrlnlug cod err:tsal to tba rcmeae by

th* el*utor. Ihe differcut tiuds of aorl asde ax l-Srnd pictod ofi lxlt: lrrgt
brfghtrqLondon brfgbtq *tt*m, bee! beril" burgy rnd e*aual. Xrdt oa *s$mr:
cobbteq, not*, trst rlaok, ari] itnrt*

Thic b€tt ie 200 feet long from centrc to certfs, *sd I leet 6 lnchoc wirle, merlt

of mitd aieal pl,rtea { inch tLicL by { feet 6 inchar by f$} ireileor overlrpping

1| inctcs at thc joint*. nnrl rirctad to tbc ch*inr lry air rivct* in ach plate. ?here

nre lhrcc solirl forgul iink ch:rine with doulilc liakx, I incb by tf incber, *nd tingle

linkx l{ inches }ry ?} irrchcs, the joint riretr bcirrg } i*ch. Sir octogourl rlrun* gire
motion tn the belt, borerl sad fittsl to 6-inch shsftx, the trail enrl working oD tro
*rljust;rbie perlest*lx, wilh scren's of suflirieni length ta take up twa linls of the

clrain. The fraroe connists of caat imn standaxla every 8 fr-et on each side ol tbe

b*lt, rrith cmas stretchcrs froe *tnnrl*xl ta at*ndorrl, and aagle imn guid* for top

aatl bottom 3 inchcr by S inehcr, aa ulrlitionll llne of rngle imm faeteaal rkng
the top formiug a ledge *sd ritle lor thc trough of ihe belt. The hlt is carri€d an

mllerr rnnaing under twa of the cha.ins cnd pLrecd ercry { leet for the tcp or
losdod dde, nud every $ leet ftr the boitorn or rctxrains len6h. thr rpeed of the

bclt la 0s fsct pcr minute.

Ihe elevrtor ir I feet {} inchu n'icle, rtith p*n bucketrr or a thre-chrin tlglt riuilrr
ter the aortinglrclt, turning on air hex*gonal drum*, *.ith arlju*trbk. pedtxtalo at the
bottom. ttre elev*tor frame ie of lattiee struct[re $ith $aderoeth thoot plate* r*
preyert ecntt*ring of the cod, *rd is c*rri*d st the bcttom or r crst irou frrme
bqltr{t to the brlekwort. Thc top of the elevetor and *ho ths rcr€etr ic er:ied ou

filur aeis erf metd columu connestql r,r'ith H.section ginltr* The ddting dni;i
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tem *eel drivtng frrgorE ftting into s eiot and fartened at tlre bsck by r cotter, rro

tbrt iho 0ngorr cat be resewed wbea worn.

"Srrfrr frd fur,*i,a $rglns sith l$*iach cyltnder and S0.lach stmbs ddvs
tb6 belt rnd clsrrtnr, ths b*lt belag drlveu fmm on* end of th* alaft rnd tbo
dcrriar frqm tbe otbor, th* lrttq by a l8-irch pluiua vorlirg iatu r {-feet rhocl,
rhlch lr Sttsd to tn upright Bhsfi { iacLsn di*m$er, rnpporial bX bu*hed frxt*tcpe,
Otr ih$ top of thir abrtb ia r lt-inoh piniou :r'orting ists *nather {-feet rhtcl on
tbot}rft ol tbe alentor dmms

On tht driring drun rsrlt o! the bstt theils ls r her*tr"twel ? foet dianator,
,orth* lrto I *t*el pinion I foot. S iaaher d,irmrtor on I $inoh u*in couttar"ahrJt,
Oa thir ltrre fs raother gearirg-xheet vorking iato * stsol piuion, leyxl on t&o

cESiEe shsft.'

trLr*ar,;The xrrcn li rupported-by ll.iroar sn sttsl columnr, her r bll oI
S lno&er to tlo loot and ir { fmt rldq sith shrnrml inou sid€s tI inc}en by S lwhq
tn whlch rrp *ttaohed, ilead pletau I luch thi+k. Bene*th tbs rcrtenr rrr trro
tofperr, ott lor ruts snd the othcr for nut daak, prorldrd xith dootr eod rlid*
3 fx[ rqu*re" rnd uaele af it in& phter m luglo lmn llrusl .tlt tbr tap oi
ibe rcrctu tl* tlrr* ia trlea ori bt a porfrmted pbts, 3 fe$ g in*hc by, I foot
8 irchaq ile dt*t rnnalag tloxu ra lroa bom lnto t&e Srnbok*, fhs c*bblo btrr
rrs I lset 6 incbea long, and the nut bers I fost .t iuches long. At ths foot of the

rcrteu thers ir r travelling belt,,f{ f**t long anil { fsst xtdo, ou to uhlch t&e

oobblcrlrll aad *re cleeaoil, lhi$'lxlt dellvering ths okaard mk on to a rhoot, ofi
vhleb tbey foll ilto the trnets *fter lxing {n*lly remenerl TLb belt fu driwn by
r litttre orytra plrootl by itr d& rith en $-incb eyltd*n

ftgp&r.*Ths i'irhorfloublsdden:volvingtipplen*retobe ueil, theix bolagt*o
o* tfieu. tht tippiug rtrg is firs ths lerel ol the tap dec*, tbe fnll trrmr belng ta,toa

frlaa ih*plt tr tbfu etage by creep*ra .& rreaper *Ire ta&er the aupliu brcl io the
top rle*, tha eqpiter runnlng io ibe battom decl tloqu rx lncliar with rhain rtopr.
flrc creoperr rrr *ll driven by one engiue, wdth l0.incb cylinder. anrl arc marls

ofr riaglr lrud double lilkad cb*lns $rith drl"iry flageirron the *ingle linlr, tLaohdur
mna*ng la iron c'h*luelliug. fbr n'hole of thic plftrrt ir eaveru,l with corrug**rt
fmn moffry mpportcd Lry uetel arlumna The cmt cf }rbour ha.s boou rerlucod fil.
per te by ths now pliat, *lrtl it ls e$iurtal tlrt iha told aving offrctcd, inclnding
t&e lcc proportiou ol stsch end ounll mrde, will poy for ths whole outlay irr iwelre
nonth* fba pruooai aff[ngesstrt ie oqud to nrr outpui ol lrst]0 tons per dry ol
t hourr tLe quantity aow beiag {alt nith fron 11000 to f"S00 tonr, *ad tbr ort
l*t too lor b*nldng, lcrsoaing;1ortiug *ud cleniug, cto., S&

&ot it, rrt t&rgra*fi Xaulaga-*A strsiStt mdu roarl ihroo.qumtcr al r
nile ia lilSth has been marle lrem ne*r ilrc pit, boitou to thc rir $dr of the rnire,
ret th* coeb rile bronght rlota tl:lo rmd by * mrix oI eelf-*ctlng iaclinea. Ho. I
iadino, I irr l?r end {60 yaxlr larg, mruiag lfi inurttixe i $o. t, I in 0,tnd ${0

ilralq ilnrlnC l$ * tiruo; snd l{4, $, 1 ia 6, ?60 ylnls loag, *nd nrnning I t*s*
1'OL. lI.-l$S,&. $s



a$8 ?h3 tTrxtir tlomf,$*rs coxlirr!$ cor&lrntlB.

To lxiag tbs m.ls lrsm tht dipr l*rge dectrisl hadrgtpLrnt,brcrcoently txx
erwletl by lfieaur, Cmmpion, electdc*l *asflreerq Lnndonrand crsrlaodtu rcl
rt tbs bqiaatag at the prrreut Jrsr. Thir in*atlr*on ia rf*Ile ol gtTirf S0

ii the mcton At the prrmnt Ume it is worling sa endha rtpr tu rlo
nor{rh.e*t uiar,pnrlforrdirt*,affi oItrS0yrrdqrphisb?illrhortlf ba lstrgfho!.d
to 8!0 yuda, baqli!'g ftor *St) ,o S0tl tonr per *rrtiug &y of $ boarq tk rrurgt
dip of tho roul l*iag L in l*. lr th€ n'wHrg'r atlv*ucg hororsr, t&ir rropc rill tc
lergthanod to over s Blile. lt fu rlss iuhaded to r*'ort, et t'hc trne tinq r bllaoL
orsll*x rope in tha ns$b dirtrict * rrilo l,ong, * rsll r. Puap ibs *rter lnon tbe

dip rorkirgn by r pair of &inab prnps, phood 1{X} yrdr frm t&s Dofi* rld
norksd by tho rru oudlaa roln lLeditt*ae bstrm thedynemend udorir
?Ni yrnlrr tb€ formsr boiag m iha rurface, in *n engiae hoqo rrectd by tb* ril,e
of tle he& rnd Lho l*tt*r undergr,otrad, E$ ysrrtr fron tho upced St, ia rn ugino
lrou* tr5r the *ids sI ths mlin ro.d{ in tuch o poeitiou ae pornilt tLc ropc tn lriug
tbc trrnr io sithor iopsr boitoe d{rc},. th* dy*ms is *!el.d ty ru old }ori-
rontrl mgiug with *l-inqh cftindsr rnd S.!ec& atmhg hrrirg r fy-rbsat f$ ll{t
{fumtq' *nrl dririag pulley l} fot{. dirmet*r, +nd lE iucbx rrid:, rhs lr*ici
dritittg & prllsy I lret S lrrchar diaus*r, uu r rxrunlsr-eht t, by r prtat l"ltrtl"
&LE bstt" the dynrun ir drirolr by r bdt ut the rus darcriptiru frrun laoiher

Pllle1 n feot diouret€r orr the oqutior-rhrft. tbo rpecd o( ths ssgfue ir ngulrt€d
by a do*bto+reod cquilibrium trlvq witb govqmorr fisr*rat by bof,fng &un tb.
uein ehr{L lhr dyulro h*t bqta t{6i€d to llts roltr rnd ltS rmp&x, rrd
tbo eotar ts S:lS 

"olts 
*nd 1$ alntr*rtn lfutL dyuu* rod rrotor rra lnonfi*l

on dgit cart iron betl-phtoq arxl are providril rri& t&ru psdr&llr rrd bariaptr
ibs pullsys lxilg orried lrotwoca trro he*riag* fh* bof.plata r€at ulxrn trro
c*r& irou rai\ upou whici: thc orgchiaes urr ire mov$l so er to tighi,ea tbe boits d
uesq$ery witluut stoppagr. The fourrdatio$e for ihc d;nr*mu, etc., unriri o{ pitc}.
pine l.,rlk* l,l inclres i;y l{ irrulree }uilt ou to *lirl Lrrickpillrra I-henrrgactccreof
wxxght inrn, lhe rxrile beiug nuur*{pu euiralrle lurmers slippat uu lo thc urgtrcie
The *rurturc* *n* xrft rvnrugirt, iror rli.orx, rrouat*d *u I steel rh*ft, Sl inehu
rli*uet+r, rurrrri*g frrim end to $url thrcugh thc lhres Leariage llt driving putlry
ou tllrl dyo*mo rh*ft ix *3 iuches di*met<rr- Tlre wiu&age of the ryg*tste uxl
rlr*gret ooils erc o{ eopper, inuulatxl, aarl of 8S per ceut. con{uciirity.

The rsolcr it shunt-wourrtl, anrl the,tlyrnmo oomlnund.rurnd. Therc rrc ihr€e
o*rbon brmhoe,on *ithsr xi{le of ihr coureut*tox, caeh 3 inahar wida rn the m*ir
cin.uit, lur*r the d;rarmo, &l? tl*.o rcfety furiblc cui-orte, *hich fute $t rbout l{0
lrnrpttrxr. .rlmmeterr nntl voltrleteit rre pkced nur {hr dynrrro aad, motor. Thc
urrriu rwtlx lcrrling tr.r the bottom of fhc pits *re lightotl by irv*nty-fonr $was
incanrla*ent laupu ol 16 crntlle-Iow*r, urr*ug*l trrur in * rcrieq tho 

"orr"ot 
ixing

*rkr:tt fmm the main eabl* ftrr |h*rn. In the mst$r hou*e there arc lour 16 sudlo.
prwrr lompt' *ud tre irr the dytrxmo lrouxe. Them ix e m^rilt*nce fr:am* anttaritch
rls$r the rlyn*mo, l.ry urc*us tlf uhj*h the rrren in chnrgc mn regulrtc tbe ts.!|.tr



lxt t?ltEnsr tt$drorxr oolraI"? oollltIalra $a

rnd prcveat iho volte rldrg fo racb a height ar woukl brmt the lempe. Tke uotar lr
rtro urert ln eorjunction with anothc ruietrnoo frome, by rnam cl *ttch tbe rpeed
cln bc rqgulrto*, the motor boing etopp,al or *tartorl by a rrttcl. fhe uotoi and
{yumo abrltr rrc lubriaatetl by srumpton potaot rtg}t-fcel lublcatom, rui tho

lnltey banings:ty St&f€r& :

rhs eblc cmrists ol ainet*eu aoppol rlrcr ol 16 B.ttr,C,l hrvlry ra lxrlrdon
rcdrtance ol sCIO megohm per mile, tho inrul*tsxl ablc beius I luch in dtrdatea
Itla telen lrom thc rli'a*mo to tle uoto, dorn the rpsst pii, lr pltrh.pirc ordng
6f lachea by f iaoler, t$e crhle* boin6 l.airl lnto irq $ooyes usdr iu the eretng
8| I*che* rp*rt, lf}rr ahieh aoron ol pitch"pine $l iaeher by If imher rro
rtt'eryal on uitt s-iffL rlrers screxs, the c*aing te ff,qteno(l toihe rh*lt dtle by
&trcb bngr rtr{ren into rooclen ptrp, evory * te*.

Tha uot*r uril rlriring fef,r *?e pfroxl ln *n cng{ne houae {g ftct lorg, :? fsct 6
lnoh* higt, rnd lil teet rride, arche*l wlih briclworl I feet *&ick, tbr erd wstb bcftrl
18 iaclrerr It ir of ibe utmoat iurportsnee that thic mechinery abould bo'trpt pdeaily
level anrl true, intl tr{t wsg lecrert that the ioor of ihe eugine hcm* ntrbt rt somo

tftna lift, tbrcugh crccpar reighting,ii xrsrot firrdon &ffidetloilibulltoa the flmr,
but oa to flve $trcns sest iron g{nlort, 16 lnohao by l8 inotm, p}roail ro*trr t&c englno
Lonrc, *rd bullt lato the dde! of tbu araLlng, tLo b*il.phkr being lolted trrnwerxly
on to lttre girder* totion b giren *o the.gmring lroru tbc pntley aa tbe notor rhrft,
l8 tn{hrx r{Lurter, fi*m ':rhieh r fsteri Lancoxhim belt rune ou to moth*r pud$
l3 &ei r{h,uehir, *nd 16 inche* rridga plul*u *hcet 18} incher dteoetsr on thoahrft
ol tbp.btt* rorllng o$ to * rpur xleel I3 ftet 6 inchcr diru*ar, Ite ro,pel

lrc Dorod bf t* 6-feet groovod drtving pnlleyr, vltl fsur $sfitr each, on tLo

ryr rh*al *laft, lrith clatehe* lor tbrrxlng in sud *rt of gmr. at a dlrtcase o!
lS feot !:om t.he drtving rtedn tre tro gt-ror€{l t{ghknlng'ptlla}p, eqch hrdtng
npc fn*lnS tl&ee i.imeg roun* caah prir at drlvlrrg *nrl tlghtenlug rhselr llrc
I*tttr lru fred on morable ;wl*ntalr, anrl the lopea *en b* tlghtenad ri eny ttme by
a rha*I *nd acrery *rr*ngenent conneetcri to ihe beak of tbuo p&etale. Firher
hrultug olipr rrs ulel nn tha cnginc pl**e, the trrmr helng ttrrwrt in t*o*; l,t ttie
rnd of th* pirne the nrlN rcluraa *roantl a i.feei rheel, ff:ral on r b<ryry, ret on railr,
*nd ottrched io a bnlanee weight working into a rmall piL Cup panetale rm us€d

iot tls mlkrr,'on the nugine plrne, wlich holrl greare enongh tor three or ipnr
ilry* The engine plaae is fftt€d with aleetr{e *lgn*tq rnil colamsuiu*tlon ir msde

bctrosn the rlynauo rtxl motor by * tolepbone rnd *Isetrlc dgtral.

Tbs t*ble on l,he next psge gires the resultr of *rporimenie mrdr rith thtx pl*nt.
.?he percenirge of loseer ead hor*e.g.over ol sesh arrB i-

Sagine ilxl Lrrge pulloy ?'* E"P. r 80'9 per cent,
f,r;arme cqblq lrxf, Ugbtr .., It'?
lfu,tor .'. ..r *. ,'$
Oarfing rltd enpty lope ?'1
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Siety par snt. ol tho paser pst lnto ih* ilrlvlng hel6 *t ths snginr lr trmr"
mltt*d to the uotor, *nil $!l pcr *nt of th* r*me ir g{vun out }y t}s mdor.

fhc rbore lod rtl trelyo full tr*ru only on tls mdksr mpe, rllch rrers ln
port lnlsnwd by tlrelrt s&pilr tmnr nrnalng rt tha rrne tiur. It should bs

lamrrlsd t&rt ns thh plrnt is nct yet' d*lng **ythlng lile the duty tt fu equal trr,

md xill rLortly h*re to do rhsn the c&er t*ulrgr roedr, ctc. *re r*ady, ths ursful
lesillt{ g{vea *bavr, rlthongh *rti*lrdory ro hr s* thay go, 3rr r}ot :o guo{ aa it i;
exFccted thcy rill be, wheu, for iu*tmoa, ile motor warkr ap to .10 or 60 ILf.
instaad ct 1$ U.P. ar nt prroenL Trsivo hottes hrva alrcdy heen dirpeucd with,
rnd the rortiw*a so hsd rbich theae boner rlifi thet tb€y eoutd not bo t*pt In
oorditiaa f,or rns*'F uontbs topthsa

the compnny h*ve built l$S honreo *t this colltery, rad blrr *lso bnilt rehools

lrud * ssrhuen! clu\ arut provide the *rriccr af * nridrnt eur-r&+ f*r thr beneft
of tbir r*rkpoopla

tnyarsel Cor,r,ttsy.

dlo;Or, etc.-Dowucast pit, l{-feet, diameter, with mpe couducton, l}iucher
dhmetrsr, faur ta uch cag* Irnn cagw with two d**ka ard tro tulr *n **ch decl ;
reigbt ol eacb c*ge, {S *wt" there tre two dsht rt. the top *ad bottoh od the pit, thr
tnbt heiry,0hrnged ai th6 see time oa each. Sopcs, mild rteelr li.incher dirrmeterr

rlt& Xiug detaehlng booh* Co*ls era drtru *t tho {ioynlc{st otrly, I}pcr* pit,
It ftat dl*m$tr; ons cafir only ln thlr pit, slth r$pc condaciorr, l-lrlch dlrnoter.

9}}r.*,Wolght, {l clrt i c*rrying tl ent. ol co*I, eud open *t ona crd" 'lYhoelr,

l!-lachcs dlrmeter, stcel, and lSlfnch Sr$sr wlth autdde bor podcetnlr holding
sfftCent oil to lr,tt thrceor lour tlaye.

W'i*diry "Orgirea--Downcsst pit, I pair s, horlrcnt&l engiueq wlth cylindere
S Imher dlrmetsr *n{ i.feet stmtq rltL dids vdva; druu, I{*lent dlaurtor.
Arcrrge ptrton npo*l vheo cod dnwing, ,?f fcet pet uinute ; deem pnxlan$,

t* lbs. per rqurrr inch. Upcr* plt, a prir of horlwntal engi*a, rriih lE.tnc.k

eylllderr aud 8.leet,0.inch rtmlo, geared, and tlmn 3 feet diaoet+r.
Bclf, 8bn*nn, rto.*A new bclt end ecreer, eto.r lras erectsl st th€ begltrnttrS ol

lrrt yc*r, in plrce of ths otrl doek ryrtom ol hnking. ?htr be& ls l0{l feot fmm
Esntrr to c€utrr, { f€ct S inehea rirle, rriih dmlls} found*ionq rnd of the mmr
cuusmction ar tbe belt, dixcribetl ri Ple*eky, Th* cn*h *r* tippcd dtrectly on to
tbe helt by Fi*h* tippleiq the mrtlng *nd cla*nlng bclag rlone oa s&ch rldc, r*rl
the rremalnlng eotls rf,iscd to the sereen by a buctet elevrtnr, {, fee, lon$, lrith p*n
}nrchets, I lnches drep, rn r thrree-chrin b€It ol ricllsr coastructloa to tLe mnln

bGlL

fbt beli rn* eler*tor *m ilriven by r horiroatrt englrrs, lrtth l&luch qliader *ad
B$.lneh rtaotg ib* ge*rtug bolng ltteralange*bh witb t}at at Plearlry. Tho lelt
trrrslr $ iha.mt* of 6S Xret p*l miputo fhe fu:i tarns ere lortr_d frou tho tap

*+cl to tls low6r dwk lewl blr'* connterb*lrnoe tagp, whele tll arr* xtdghad, and



0{8 rE* *?lxlo:r rBorn{}Bxf; corFtr?'8 f,t{.tl*lrE,

tlcn run ou to r srcp*r {$ fad loag, by rhtclr th*y rflr trt6 to thi t$plx6 *r*!r
the eup6fue bctng lorcred rgatr toths bo&toa d*nt by tnslsr bdrum trge a*r tbr
tipplsru. ?he crwp*r ls drirsr by m engtne rith l8-iueb cyltrxlcr, ritl dqubla

gr*r, rk., tro l*.ln*h ploionr rnrl tro {-fret *pur rhulr aa {-imh rh*,ttr.
the s$rten tr t8 ltet long, lnJling 6 lncbes ts tls foo&! rtil two hqppen uodc*,

ne*h lor autc ard aut dack Tbe *ut btr* rra t thefi loag, rnd thc rtut dllL hrrr

ll Sot lon$; the da$ will bt t*kqn aui in tho ieusrlrunst rr rt Pl{nfr}cf. At tLo

buttom af tb* acrr$ there ia a h*rhoutd pleldag plrta fur cl*nning th: sobHili
fruu thlr plrrte the ccds tf,U dorn I rocebls rhoot luto the truelr Tho rbole ir

mvarsil by aoyruptail irun rnofing on metd coluun* Beloru t&ts plrnt rtrr ertctd
the fEll tmms lrsrr nrn by ha$d an iCI th*.pit tank, rtd ilc *ryc oill hrrxl.

plcted out rf tha tnbe intc thetrucks, *lter whtth the tnhq rlth thfi rpudndar ol

tlre cml l,oft tn tten, welo takeu rp tn tha mrxa by r cleoper anrt ttplnl. fh.
oost of lrrbont by the ner plrnt hat besn rttln*otl ld, per ton, the od FBr til ltr
baaling, ecreenirg, rorting, etc., heiag u&r $t1., *nS the nlable qrnUty ol tte
ccl $eetly impmrctl, The percentagt o# dact, ho*rv*r, bro nt*. beca rcrlueod-

.llhn*lfrddte,8{Lfeetdiametern rriih l!.ftst lnlet" 3n$an' vith e,yHn$er }+-

iachcs illanetbr md $-feet strote" Thir bu hrr bm rt tur! rynrlar al twly
yearq*nd the crdag aud vrrsbar* boeoms vety ibiu A nsr O*poll til fu tbsts

foru botng enueted, fS &et dla'nstdr rnd I fet S tncbc ;tilt, ?tll rlngle lnl*'
rhich rill be drireu bya pelr at va*ilal *uginu rltb l&inch cytindem and l$.la*
rtrrlgrorling ilimc* ontbo fui] shrIt" It ii hflp€r& th*t thir lrn rlll bs *t *o*
rhcn ths nonb*rr ririt the wlliuier, *nd tbs ocmpatatlvt ronltr ofi tbs t*o lanr

-!will bc then g{ven.

In the following erperimenl* the air wrs uearurorl ss rt Pl€arley in the hu
rl$ft, an well *s in thc rrturnn ne*r the i*tiom ol the upcast pit' t'he urcfEl efrt*tr

l*ing luce*l on llre Lnttl:r. The f*u rlritt, wfts rliridtrl into nint epaoee by strlngr

fsntraerl at aqual dint*nce vertically rntl horimlt*lly *crom the drift. ?hs r*ter'
grlu&e $"ss fixul prurllcl vith ttrre *ir current, thc orili*e l*ing I feet lrom the fen

irrk't. The *mcuni nf *ir p*.uiag t!.ft* mc**urc<l rrith *n snfmo&etsr in thrce

rliltarent wayr. I'irsi., the qirrntily obteiued in tho ortlinstl i{tr}r itr ihc rcturns

nesr th{: pit botton} i n*conrlo by holding the *nemoutter o$e rslnute in erch *lsee

in the f*n rlrift, rnrl then raultiplying lhe everagt ccrra*terl roxling otrt*ined in

the rrine sprce.r l,v the totsl *rerof tlre rlrift; en,lthirl, try eultiplyirg theerea of

ench scprmte sp*ce in tlre drift, by the reulingu obt*itttl iu *rcb, thc qu*ttitiet
thue obtsinal in thc uine *paces beirrg uktxl tngctlrer. ?lre follorting rrcre the

rerulte, thc wnter'g'nugc being !'6$ inehes, anrl the rcvolutions of thr: fun in per

rninutg in eaeh r*
No. 1 rn*thorl * l8?,$$9 cubic fa$ per nioote,
No. t r. - lr;,3${ r, ,,

Nn.3 ., - Ir?,1I8 r: ,,
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Jrriro4.*ill the boilerr rrs ol the ourf*6q, ths *tg[,E belrg trk* dova the

dornest plt ior the hrullag aad pumpluS eagfnc* by ?.tach pipr*- lte lolloriug
are the dlcensioff of tle bollerr :*

Il. l& lt. I& 31 I!.
No*. 1 tri I &gg.*ntlel boitere {0 {l x 6 0

Nm8*r11 rr *
t{oa. l2 ,, 16 l*ncashinr ,,

Nm. 16*rd l? n 
',

Hoer, 18 ,, l9 Cornirh ,
Itoe. SS ,, 81 Sgg-eu*od ,r

3los, !8 ,, 3* Lrac**kire "

*S $xS S

S0 fixi 0 ?nbtn
.10 OxS * ,,
?8 0x8 0 ,,

I I dlrreter.
*6,r
EI ,,

3S 0xi ?
$0 0x? 0 ,, ? 7 ,,

Ho" ?* Sgg.euded ,, 3S 0 x ,S S

llol 96,r$f r' ,, SS SxE O 
i

No*. 13 rni r* *rB so* on the syde ond B*nn*tt pdnelple, iha topx of the boilsr

being rrelnrl over rglth brickworl, sfil thc gnrer frou tle ilus* r,llorad to sittultte

botreel the bricLwurb *nd tbr boilar ptatel. f,hse tro boileu hrrc Prodor

mechmia*l rtoler epplietl to !heo, oas rith Srul b*16 rad cne wiih morjtih

bor& the rcaultc obtainod will be somnunicst€d rhen the msmberr Tidt tbo

oollieries. Ho* *{, 2s, and 88, are belng ret so ee to be h€etal by the ?irta gra
frca ihe ooke sveffi. The puarpe lor thore boil*rs lrt e donlty plrEp, ritb i'rro

l2jnoh cyliudem, l$-incb riroke, rnrl f-iuch roua e rpeaial, rith &ineh r:ytiad*r,

t fct strokc, aad 6.inab tm, md * dontay puop riih tnu f irch cylirdar'
f.ineh rtroke' tutl {Lin*h r*u*.

Cab Ow***l {raltr clrcll*r open"toppeil oYt*& I? fse& S taeheo diruetu, ritl
pcrpeirdiml*r rall* f leet 6 inclet high arrd 18 iachtr thlcl, Iinail sltL fin"'brfulr

The topr sro oyen the tull troe cf ths oveul. ?bs rqr{'r fuo i* buili nt thc bltt d
t.he ovene, 3 fcet rrirle end { lcct high, with rtr*ight ffrc-b*ck rnnlls rrchal orer tht

top. Ths *msll fluec *r* arra*gerl in tire lmttom of tirr ovetrs irr tiro f*ru cf e crm,

our &re rulr$ing ixto the qnin *ue, the tlr*ught l*ing ta,hen thrcugh three brick cone

!tt inches high, gith h*lt* on ureh rirle, built m the ffues in tht brrttom of the ot*tt*
Ar the frorrt *f the overrx operrings crc tefi { fcet $ irr*he* witle, snd tht fu}l hdght

for tlx: tloorr*. Ineto"trl oi thcse lx'irg built, with bricLo, therc sre two foldiug rltxrn

ro *lrch ovrrr of wruuga-t irr:n, pp*rring ou hiuge* rad fart*aing rvith rn irun lr*r, rbe

creviees being rlrubr-rl nltd nrerle air-t,ight.

Thc eukc ia u*tle crrtirel.v fmar emouth hrxln or clrnuel cu.rl, which ir, hnrft-rl

rlirctt into ths {rvuns by a iemprrary rhuol, fram llre truck*, in the srme conditiou as

it ic pickul off the belt*, th* icrgr rntl rrrnil being ae evenly urirsl a* trxrtiaitrle. Ts

susurc n lll?Ilel rlraught a layer cf largc e**l **l otr thr ulg*e ir put in b.y lrasri *t
bhe botiom of csch oucn. The oren$ are ltll*I lcfi* rrith ibs ispl, thc erral being

co**tsl rvitb fine erhs*, atrd rltet, $ ar { inclrm ihieh, in whieh aix or ffaren apeningr

rrc left for liriag, the cosl baiag Ughtrxl from thc tap, fhi* corrriug ha,s to be

rrritelrcrl, sr"l that. tlrc rtrxuglrt' is hep* &u sycil a* pmsible, rad rny operriag that uty
occur i* tc"covetql. tht ovcllr *rr burnt, from eir to &lreu rl*3r*, rnd Bt campletis$

lrrc w*tctral by * rpray placul on tbe 1op,



"x: 
Itlxtols l8osrronsr stlI}lttxis cor,&rtr!}Itrg. il{ll

OiI"*Smh arot mlkse lbout 100 gallom of arude dl per reek, vrhich *mutaulstrr
h tbe bottoe *uu, *nd. ir rua of cecL d*y thmagh a 8.lnch metel pipe, wtth a t*p rt
the end. ?ha tfl i* storsd ir * l*g* cirtem, *&d is nrsd lor the iub rh*ls lu*toad
of trrm grcrs*, urre being poituc*l thin ie requirrd lor tbe thres colIeries. f*il
aren'fu tfrdod with ao!il lS to 6O tonr of co*I, the yleltl af cohe beirg from 3* to f0
p€r ce[t., ead tbe cort of f]ling, dmwiug, rud Imding, l* ld. per ton. Tbe aaolyais

ol thir ool* lrl-
Xoir&nre,..
Cartoruemm mrit*r
Sulphnr ...
trh

#
V*rgr*rd Xsfuga.*?vo sndhof rollsr or* rt rorL or the lw*lr ru:rniug fu

ach dhoaflou firor tbe pit botta*r, tta north le'vel 1360 yds itr lsngt'h, *nd tle
rutL levst I,t00 frrdc, tha lolurr wlth t6ii prtent rteol rupe f"lmb dfuaeGer

$rqf p*tcut), an$ tbs letter f-iach di*ngtsr ol ,tLs Fses ruu*-.Lo. The ,gpu rre
rrurtod by r hor&ont*l coademing rrgine, rttb 80.ine& cgllnder and 6.fut *trt&e,
gprrtd, rud rith tro ttriving wheelA saph 6-lset diameter tnd &iathes ride, ixod
m rlr uprigfut thal5, tho rwp*ctive mpc* puxirg three ilu€s ronad each thesl.
fhtrtoem ple*trro ls S0 lh{. per aguare lach. Thfu aagtua tr placacf in *n eugine

bosre rnad* rrtrderaesth the angine pl*nn oa ths oorth iitte d thr plt, the mper hnriag
r rteright, l*ad oa io seb brel. tbo tran* *re bmagLt to tbe pit bottoa in rctr of
trou hromty to ihirt, by & torgu*" or men rith clipo,

Ibe6s te *ko tro dip ong{ue plare, t}e eo*lr boing bronght rp tbcu otr to thc
Ievatr. the routh dtp ir f$S y*rdr *on t&e lhett, vu*od by r p*ir d ho*imntal
cmilondug eaglrun rith 2&tach cylladex *ud &teet 0.iaalea *trct;, guartd, rtd
trdng r irun ?.fect dinrBater; *tam prerffis, {e Ibs. }cr tqu*re tn&; itlp ot
fidtrs plrre, I inchs to the yr,rd, dxtoem trrmr bdag drarra ach tine, ILenortb
trp fu *t the *rtent of ibe nortb }eyel, 1,100 yardr frox, tht ahdtl and ia rorteil by
r ptlr rf comprer*d rlr *ngirtq with *0-inch cylinderr *nd i.feet f-inohes strofe!
rarUng dJmet oa to r drum l-leet 0-iiches dlsx*t*. fen trlr,rr ter dr*rn rp ttrir
fudhs a*ci tuamey, the illp bting fum.t to I iarhs tn ile yaril tbe eir pmrrnrc
rrrla irw {CI lta at t}ro bqirning cl ths mn io !6 lbs per qurr,o trch at thc*nd.

tls rit oo,epeeor$sr,o oo ihs Elr*Bce, rnd ooaeirt of fir6ltoilr cyltndorr orch
S-lncLs dl*m*ter with condearerr, rnd tlro atr cylindc*r *.*h q&iotlF {i1qe!er,
?iiu &teet etrole, *ud rundng froru 1S to 3{ rtro}s pc uinute ; deem prerrurr

'rt botler 60 tts", a,ail *ir prtsrtrre ai coupmor* {0 lb& per ryna,re irch. tbe
ruodr"rs rsa:-

Xo 1, *tr coxpr*arorr" Ho.!, ,' '
Xo. 8, *t h*utirg englna...
No. *, rt pnmp tn dipa
No,6, ,, ,,

IOL rl"*lEfl.

s.68
8$.00
$d8
E80

*t. Is" ft I&
33 6xF 0
28 0x10
33 6xt{l
tf 0xS $
l0tlxS0

8?



f{S rar gf,.$rtot( rao:rroa3$ oor"llryE €oltlrtl[,

Thc folloxiug ara tls rscnlts of dirgr*nr trkoa lrom o*ab rto*trt md oorapaor
cylinder l*

filr[. tlr,
Initic*ioil S.?., veot ride cylirdem 3$f 16$

lrsl ,, 196 ISI

Iotrl.."
f

$16 8$0
AC

The ntio betrasa horre'poror ir sioom cyliudrn rud hof*poqq in irr tfli
bcing SS pw cont" the iXrpema shor thst the itrditlt al rtau rsoal rvcregu 50

Ih. per tquale inch, of rrhith l0 lb{r is duo ts vrturrra. ?hfu coukl only }t
obteinad rbprc tb€rc xnr a osast*at rtnss *f 6old wr*xr r#blc to condeux

sitIL
Ihe rmprenroil air ir t*sn down t&a &ornca& pit in ll-tn*;h pfpa' rad eu*n

the ptt bottom to the air engina in.bye iu l&inch plpea 3!a di*rae hom il0
oomp*d;o,:rs ta t'ha hraliug mginaa b l,{00 f*rd& A purp lr rko ror}od by corn-

preomil rir *t the boitoo *f tb* n$f.h dip*, r ftrrth*r dtrtm*e ol 800 rrd!, thsdl
boiag talen this dtutffias ln 6-lach ptpe. Ihir puup brr rn l&heh csrlludor' rit&
l{-inth rtrske *nd {.irch r*m, *nd iorce* ths srtsr r betght ol 8{1 lsst to tha top

of the ilip* lmru rbent€ ii ir oon{ust€d by r rrttcr-level to tbo pit boitom.

U&ryrovrd Puc1*;.-Coult*ai feedsn of ratcr, in tddiiiat to iha lbortt' ffor
from ihr old riorth tira wottingr ne*'tUe ort**p of the ood" and frcm th upeu*

pit. Th* foreeer ir brought by the wator.terei to e eidem nrr th* pit bottm'&m
rLich thc terol hauling eagine obtainr rater for itr coadoarere, ibs orsrfuw lnm
thia cirtern nrnniug into lhe atandage. The water made in the upcaat pit ie ooa-

*uctrd iuto arother ci*teru, from *hich the coudeussx &i ths dips braiing *ngiuer

are nupplied, tbc over8ow from thie cistera a,lao runniag into tbe etrndegp. The

fccders amouni to about 220 gtllonr per minutg and to ded lrith there thore is r
.Hathorne-Davey purnp plocel ne*r tbe bottom of the upcaet pit, rith $t-iucb

cylirdcr, {i-feet simks and 6-iasb ram, rrorkiug 10 abrclen per minuie, rnd lorciag
the wster up * 6-itch risiug ma,ia in the downcaat, pit to the reeerroir on tb* *ur-

fact. Tbere ia abo e Taagye pump kept in r€{erve, aud worked occeciotrlly, rit}
$0-iuch cyUu*er, i[.fe+t 6.irch*s strok* *nd 8-iuch r*m, doUverlag up the reaa riaing
eaitl as tba Etth*rne-B*rc5r.

The gencrai officm *:e at tl:is colliery, *nd i,hore ia telephoaic ccuuuairq&icn
Letrmn the*e aud the other pite.

3he wolkalopa hale rcqeutly heen rebuiltos ihe *ita ot the old ehopa, and * $or*
hcure *nd locomoiire repririrg rhed ertctsal

Thc eidiugs h*riag been conetr*cted wii,hant the le*ere*ry Iall for dl*ling *rtl
th* traffic try gmvitelion it ia aecw*ry to Leep tlrer locouotiver ooe$t$ttl,rt
work for thie eolliery asd $ilysr Hill. fbere ir lkc * rpam loconoiiverrt Plqd*,
*ntl Teyers$l Collieries ready for u*.



lsr Bttrrton rlorroBxs soxpltrr,s cotrJmrls. " ' iir

fbs b,rlctrorls produoe 80,000 hraal-sdl br{cts por neel, rnd the pariorrtait

pra turbler tle nrtnh*l to bo gmund *nd rrirtd tiq *h, el;ry rnd prollnoa r guoil

rnilsodsble briah
Thogx xurtrrwbto& t*w bmn enlrrgnd, rupply ?ew13*l mit $ilver EiIl oolllertc

rud hnus *tt'b grll
tAe oott*gne, !80 in rrsber, am nerly *ll * $t*utoa E{l}, w}ale them b r

Irrgi &Looi *nd r*rtuen'e club, and e rtddent cunrts pd*Lby the conp*uy.

$rr,vg Eli,IL Cot,trr&Y.

IF{rdiry j&rgfuca*A peit ol horizootEl enginer rrlth S8.luch tyliuderr ard

e.ftot rtrotg t"*ttog r diriu ?Sfeot diemetor. Aremgt pirtnn epead rhoa corl

dr:rrriag, 38{ tcot pet sitrut6. ?he guriug l* rrthsil by * ltellirg p*tetrt rtotm

drlver, wttL 8-tach cyliarler rnd l}-inch strah$.

There *m two rhrftr, eacb l6-teet di*meter, cmla beiug $i pr"reat drsva oaly

ri ths davnoast plt, which it ftteal rit& rope ccniuatox lf-in*hc dlametsr. It ir
tnt$ldgil rhan tha Lorr trfnin rrnrtlagr becoua lurther iiav*lope{ te dtf,w co1,l3 8t

both shftr, and * uew pir of rriadlng engino* will rLortly be amctad *t the upaaet

pit lor thir purpme. The cape are double.dseked, curying two tuba on each deck,

rrr mrde ot. irun, rnd r*tgh e*ch S0 crt*. The wlruliag ropsl sns lf-luc,Le*

dlrmder of bert patdut rtcel, *ul hrvo Klng d*tachiug hookr.

Sroh sh*fi ir linsal wltb mot*l tubblng f*r a tleptb ol $? y*da coautncing !{
y*ritr hon tle sarlaoe. Af*ar herry or long eoniitrued ralrs the r*ter @rcutiy
rlur ovsr thq top of thfu tubblng irto ih* PitC t* wnxeqrreaae ol r}ich I {urtber

l,Bugt'h d f9 yanla it b*dng put luto *r*b shait,

Sallcrr.*Steam ir *uppllsd to the,vltdttg, bnuUrg, rud bslt engfne* lrcm r
nug* ol ains,tsasrshirc Filert of tht igIowtrg direudons tl , ,

Nx. I to {, 90 feet by ? ltet' with tubs } iget I hchsr diametsr"

X*.S & ,, 1r' ,, 3 rr8 tt

llo,6 90 r, ? 1 r, S n8 , ,

I{o. ? S0 le€t 6 Inchee by f feet, rith tuboa 3 feet 6 in6[s di*nrst$.

l{oe. 8 snal8, 80 lset $ tnchte by 7 toe} I incher, ntth tubos $ ftet dlemeiar.

A L{tr{tnhilo boilor, S0 toet by I f$et' rith tubcs $"fs6i &kdrsa dianeter' rud

rct oa the Eyde rqd Bennett prineiple, h.E beea pnt dorn 4eatally for ibe lrn
eogtma

Ibir-boiler i* m*de of f-lutb Simens-Xrrtin atld rtesl drk, tLt thall em-

drtiag ol tan rtagt, oach riog behg oue plste. The loagitndinrl rqnr rre batt-

idei€d riil oorer r&rep in*ide and outr rivetotl vith four rert of rivete, rad

tlia c{rqul$ m*ns riryle riteted. AII ihe riret bnler rere drilled iu podtian.

Ss sndl oI the boll*r r,r* mtde of osa pl*te f*tu*h ihic&, tLa iuc apeniags b*ing

borrat $rt by rraclhiue. Ihe botlsr tr dertgned lot * rorkiag ptesrrrt ol 1S0 lbe ts

thc rqurffi in1l, qf lar !q rubie*ted tt * hydr*ulic t€si ol l?S lb& ?hs IQUor*



$*8 TEI it{X?*S rrOX*OkxS sor?rrrt oo**Iilils,

frg r,!6 ths !ffilie sd trpsrtuo*r ur*i *ith t&t* bdls rltL rod rittfit thq aut

ofi oa tbo vllw ol th* lan enginm:*

Etrolee of angine p*r Ulrrto ,."

Prearure in bsrler in lbs. pm aqnre tnab
goands of ffilr md per honr.,.
Gallors of tr*ter evnpouiod per hour
Ppuuds af rrtor evapora*oil par poald

of co*l
lom pl ?opllaril *lect urodper week

Tho temp*ratlro of tle fesd-wat+r rls S0 dry.
ru iajeator rith stearn lrsu the affie boiler.

lr1ho.tOdr[.

w
{

1*
?6s
510

*lrLO*{t*
ttde.ffi.

ffi
I

ril

9r8

6{ 8'0r
67 Xlt

fnhr., iha boller betug foit by

Vottildton.-frcm the time thts pit st*rt€al iu 1881 to ths praseflt Isl tLe yentilr.

ticn ha* baer pruduaed b3 n rm*ll furrsce rlth * gt*te mrlma ol l0 fret by E feei.
Ihrough tbo drpth sf thr *h*fts rnd larye *r,xa ol th* riud-made, thb luruacc g*rc
ercoptiond{y gmd rcru1t*, the consumpticn of coel beiug 8S toar per rrc} or St
cfr" per hour, *rd ihe average quantlty of dr Mr&6 subic lwt per dnata ritl
1'* lu*hs af rater-g*ng* Amodiag io ffglrta maontly ott*irsd at Eettgn
Colliery, ihnt fnmaae with * gr*ie eurlec* of 60 fet by ll fest,,"i"g i ton of od
per hour, g*ve &00,000 cubic fest 9f nir per mrguta *ith 3 iaehoa ol rnter.gmgrr.

Inamnch rs th* SilLstoue Soa,m ir rorksd entirol; with aelety"bnpq rnd th*
rshole of lhe rctlm *ir comt* ir wutact ritb the ffru, aad rr there ir Sl yrdr ot
tubbtng iu the *hdt, wbish rm lrciag xtm rw*y bythe suote ted he*tr

it wr* dccid€{l to put down s f*n, ard tlireoatinx thr qic of the furnrcc. Tbe fen

i* a double inlet Cepr:rll, l2.fcet ti.inele* di*ueter and ll-feet S-inches ride, rirh
irrlete ?-fcet 6-incher diameter. It ix *riven with mpea, thr palleye lxing t0 feet *ud
.l-fe*i 6-iuchet dirmeter or {'{ te l" The pulleyr aud wpcr rcre oupplied by the
Bowling .[ron Company, who are a]*o i]re mrke$r of th* lL!. "*. parr of old wiudiag
enginea witb ?6-inch cylindere and 6.feet xtroke, which had not been ia nrc for tea
ysa$ lrerc utilizsd for this purpo$e, Theoe engiler wers fitiexl with dnrp v*lveq
and the foll+wing,tnl*e tihar+e rery eonelarively hor extrarrgrutidmp vdve are,

rvherc coutinur;us ruu*ing ir neceroary, aad where ihe cyliurle* are rcry guch too
largc for tbe worh tbey h*ve to pei{orm. Until thc v*h'es lrero c*refully djuatcrl
ntrrl tlrc fan hrul worketl irrto its bc*rings, iC was irnpmsible to kee, the mpes ou tlrc
driring pulley withrnr h*viag batb onginc* *t work, 80 as tc pnserya r utiforu
speexl aL each part, of the fllmks, ?hic di$culny b** been graludly oyereono to r
certait ext{:nt, atlrl rEc &rs $ow abi* t* drivc the faa rrith one engin*. tiinco tbc
engiucn wel'c ercclerl tire lYorsley Me*aes lrou l'Vorke Coupany, of rryigaa, hare
*pplied a cut<;{f rnotiou, w}rieh irax cs{:eted con*ider*ble ccsaomy. The fnllorirg
&re ib6 r$ultc of oxperiurentu urnde with tLis f*rr, with oue etgirc, a6d lioth ergiota
*t xork, nlgo rtith nnEl withoub the cut-off, antl nith four rnd sir tkiviug rcIlel:*
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5tt0 rt$ tt.r,$trott lf,olr*orx3 oor?lrtrs col,rlrfrlB.

Ba&c, cla.-?bere *rr two sortirs boltq cue lor Lha bl$L lhdi or Slltfrono uI,
and the other Ior Lar Maia, bot'h beirg ol rtmllrr coustruc6otr to thsa *Irtr{I
dsscribed *t Tweltal rnd Pleuley. The blrcL *rlc bolt ts ?6 tsne loaS' rnd I lmt
wide. ths *orls src ttppod oa t* * jigging aoreu, rith e bll ol 3 iac&s* to thc inoit

by r aide-rcrolving ttppler. fhe nuts pesr thrtugh s iqua$e ue*b ueda el

fdnch steel nire, or to r crss beli ,tl leet I ltcbc loag, mnulug bone*tb t[e
icrrcnr wbore th*y art olo*ned, *nd th*n dellverdl lnta ihq tracta Tbt nut

rlach paose tLmugh I qlnara ro*h irto the hsclr iruodlet*ly bclor the

icxeotr. fht $gg{ng frrme c*rrying th3 nuta *ud au} slick erebfs fu mrpendsd' by

h*ngera, firgfr to ihr sidst of ihe sstom i it k rsrtoil ftem w.aoatricr rud mates ltO

vibr*tionr pet niuute" fht bes*'iiiltl$ trll lrpu the jiger on to ths rnnin battr

rherc they are clmned end ths caan*l drrsood E4 thu clcansd c$r fulling frou

thic beti doxn r ttlmcopic eboot iuto ths trua*& thc *uall utde oa the bslt beirs

tsken out by r ocreer flred in this ahaot. This b€lt is drivea by en ensine witS r
lS-ineh cylinder end l&lnch atmke, wiih ggtringt' aad tha it*pr by lnother cagiae

of the sree sirs. ?he ryood. of thr t*ry beti tu 6{ feet per ulaute, rnd of tht ntl
lr€it 68 fcet pr rniuute. Befors thiu plmt wra trtctcd tLs blff* *de cnls reru

cleanotl on nine ondinary screens reith dead'plstcs et the foot of ach. ThB oost brr
been reduced 2i& per toa by the preaent Byrtaar the coot' for bonliug, rcm"nit5,
eo*iug, *ud cle*ning being aov {ld. per t{& oB * qr*ntiiy of 800 tonn per drf.
Thc relltug price bax als* been gto*tly iuproro*, ss it wss not pardble ta pmperly

elern the caal by tks old method.

I*w 2{ai*.8*Itr.*thfu is r $imila,r Brrsngsmcnt t4 that itt*ribed tboe, the

belt beitrS the rnne siuo" fLIr acreen io, hdxuvsr, r dotblc iisg{ug sotrEeBr tach hall

i*lng worlicl by a g6parete p*ir of eccentries, fixad on tht s&ura shsfi *nd mrliug
lOt) vil>ration! 1xI yilu*, |he, scrcel br* n fal1 of S inchc* io th1 foot, Tke nuts

pasu thrcugh i square mtsh, Rnrl the'small through a mcsh of en&ller aiz€. Owing

to tho ineonverient position of th* *irliogx, it w*t faund impootible to fir th* uut

shoot *i such srn rngle as rrould perxit the u*te to full frsm thig screen into the

truckl. rt back jigger was tberefore prut in, on to which the nqte fell rnd,rryhie"b

thrcrr* ihcm iniq the irucke, thir jiggcr iicing rvorked frcm ihe seme *h*lt Bs the

otherr. Thc belt is rlrircn t-ry an engine with l0-inclr eylinder and l6-inch strol.q

ord the jiggere by rn f-iuch cylirrrkr n'ith lt-inch ntroke. Thc speed of tbq belt i8
?2 fcct licr minute. Tite cost of lnnking, screening, antl eleaning tlrh coal irr 2ld.
per Lon, thc preecnt qusuliiy br:ing 300 tcas 1rcr day, ptrt cl si:ich lg drerrn in tlre
night ehift. Thix cost rrill, of eorrrs€, lx cousiderebly reduced q'heu t"here ix a
gre*ter qu$rrtity of co{rl rlrawlr.

Ctthc Orcn*.*Thcrc tre S! lxchitc ovenr 19 fect in diamcter and ? feet high. fhc
coke i* m*rlc of bl*ek ehale snd Loul llein rsmtll arired ls thc proportion of ona lc*
of the fi:rmer to trvo of the lattcr. The bkr*k shale saall i* wsshod lry a Bobirsoa
q'rrsher rlc*igncd i,o wa*h 6 iou$ psr hopr, l}e wa*b*d coal folliag down a draiuing
thoot irrto n Ilcvil tlisintegcrtor { fe*l t} itrches in diameter, capoble of cru*hiqg I0



i :_Tryr *?.lxtsls lxol,{tro}{{.s$x}+ry't dour,IBtISQ, 611I

tourperkour, the Iror MEia rmrll being blought *t t.bs ase€ tiuefilrxn slrrge
hppa into tbe didnt{grltc by * hougb oor"syor} tbe gn*ntity beiug rogul*tad to
t&e proporttou nesod" Tho cruahsd aoel ts rsbod by a buchd elevator,into a lrrgU

hopper, from rhlch it ir t&ken by p*nr in the ordinrry rry to tbe orcne. An mg:ine

rtt& t&,inch cprliader, and l&inr,h $rcker'rotkr tbe rarber, and *lso two eadlees

pen beltr, onr ol tbere conveying t&e black thrla oo*l luto the wrsher, end the

otler tbc Irow ilata cool into tbe hopper, lrom which it is t*k6n as dercribod ioto

the iltriategreiff, thr lrtter bdng driron by beltlng by m englrc witb l8-tnch

oylirdur cxil 8-to6t $rctr, which dm rrorkr ihe buehet eleyator" It fu lntonded ta

edd r rcvoldtrS {srls*tr t'o tbh plaatl tar tLa purpoee of t,reiry ont thc pme or be*t uf
ths.un&rndalluringouly tbe +mallett cael to go to the cole ovens; thi{ vi}l
&o*ly be $ worL. Xte ovear lrc drawn twice a wee\ rnd ere burst nltcrrrt*Iy
for thrcc rnd four deya eanh ; th* lasdr trsr thrca drya *le $8 cwt of ml por oyorlr

a,nd lor four daya llt cwt. Tho *verpgo yielit of cohe on tbe unwrrhed cssl ix S0

3re_r ceaf, the.I,g{ fgr $fin*1drawinf., on{ fl}iug Ir, *}iL per !A,*ndfcrvaahing
aud crurhiog.le. pe" ton on the mLo mede.

Befcre the *obiuron wsshel ras er**tsd the aogl rrss ryrrhed in r pair of loag

rordon spouts or tnrugba, the w*tar qad sool beiag run in at the teee iim* *t the

top o{ the trough. A sertes ol woodea prtithng sr d*mt we* made in the s}ou*;
rbont I yar*ls ap*rt, ovar shich ths waier florred, errryiag th* co*l forwald to BbG

hoppor*, shil*t ttre <tiri anrt storrce settlsal at the botxn of the epoutx ag*inet *ac{
dli[. Tbi* *rrrngrment mc*rclist*d tba ura of l*rge settling pond& th* orerl

ffo* lma rhlch faulerl the brcok, *nd, uaed uea,rly *igbt tinen the qu*ntity of

rtter rrquirrd far thc ffobinron rr*sber. The troagb* *rs, howeter, Lept in

rerorve *nd ready for worb ahculd nny new*ity arire"

The followiog i6 ft6 rnal;lsls of Sitvor Eill cohe :-
0.?0

8e.86

.c. l-s*
t .t0

lg3
A portoble three-thmr pump, tuah b*rtel B laclru by f ine,hx, to ba drircn by

oleotricity, ie beiug put in the Lo* !ilein S€sm to pump the wnter out of tIrc *ip
rorlirya lle motor, rith ths puulq rtll be *rsd on * lrsae rith *Ltek sn

rrraagod that the rhole can be uoved etbut the workiugt on the trlam roads tc

df,drrd- llhe motor lriil be ccvercd with * ryecia,l f.re-pmol carrag ani tha pumpo

rtll be driven by meana of i sorm rnd worm.rheel connocted to the motor

rhalt at * r@ of {0 $rokec per miatto. the baig}i ol the pnnpt to thc top of

tb dr rewl *bors tbe rrilr will be S teet I iach*, the lemgth over ell 6 feet

{ luc'hs, rnd the ridth $ teet. The dyuauo rrill be fird on the mrfaca by the oide



669 tu$ irfirrox rr&rro*rf soxrrr.ft oor;tltBra.

ol i,he fun *nd will bo,drlvsn by r rope fma t'he l,rrgs nrc palky. Ihn u*b&r ftan
the dyuarao io thopotor ntll bo talen dorn thr uputt pt&

The pit boitsn rrill. bo Ughttd'tiih lacrudercsat lempr rnd ultiu*cly tho

ccrun* also. If *uy eeti&ator5r elettrie ralretrr lanp omld brle been purfoe*oit in
tiue lor rla o,ry1ing outy! thia.F{ it.sould brva }gy e&pto& ,,i St ol tf-inrh
winiting engfd* arc boing marfq *m wrougtt iruu hend*oolr *nil beltruil*i3try
r ar io dmn Lor X*ia m*le *t ibo upca$ $ti thi* rlll Mide tfu eruHffi of

r turther lcr ot opnr *n{ ea rn&rclfan! T+iT ryd {yy ,Y1 
, , ,,,.,

Coxuacrrcx

Thare ls in connerioa ritb the collierlea a lrra ol E00 r6r€e, tha rhh o( rhtcb
EiIl bo geodrd dorn ia tb* tmrse cf 0he nxi trrlve mmtbq rsd cuugt bry rtt!
be producod fm rll tb+ hnrces, trro expwlmat*! mrllrgf S.ok vsr6 rnrd6 brt
year rith *luat entomstia plos oat of ths #cori cxlp tr rftsnrtb' rd
w€ire ro a*ti*etoty thet ihtu courte rlll be *dop'tod ir ftttrrt eail tlur prweat ihe
necerdty for bryiug rh*p or csttlo to greec durtng the rinter.

The meuberrol the Incti&*im uurt he*r ln tnind tt$ tk ulllcia *q mu&

of thrmn trmty-Sve yaert old, rnd ihe rsxdst ir uorc tha tto yaru old' ud dl
tho improveawtc tlri herc bmn efiected ltrtolf b*"8 bem done rlihffit crurfug

rny of the pit* io stosd, rnd, nrtarally; thtre ara uauy ihiagr rhiob vmld hrru

beoa difiwrn{,it,tLa srtg*gpqm6,L*d *ll bao3 ;g1a!s dunlhpqoryrtftre1l gt&hfg

tbe lar! few yeara.

?he follo*ing psper by llr. T. Il. 1{inei*nley-'Wallir
$ystem of ltlrot.firing " rrq* ttken ar rsd l*

on'tTbe Lo* Tenrim


