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THE NEW BROTHERS' HOME NO. 1 TJN 
MINING . COMPANY, DERBY. 

By JAil .. B. L.WI8, ESQ., Manager. 

REMOVAL OF OVERBURDEN. 

TBa overburden averaging about 100 feet thick consist6 of 
varying material, mostly of volcanic origin, the bottom layer 
being from 60 feet to 60 feet thick, and deacnbed by the Govem­
mea.t Geologist :-uMicroscopical e:zaminatioD8 of specimens f1'Olll 
the lower basalt mUll at the Brothers' Home abow the rock to be 
aD. olivine basalt, in which the fempar is mostly porphyritic, and 
the PQ:UDdmaas la~ly consists of small brownish crystals of 
Rosita," but locally Down as " decomposed basalt," a soapy 
matenal containing bard boulders. These Vary ill quantity in 
difl'erent part&---from 25% to 60% of the wbol~and also in size 
from that of road metal up to two OJ' three tons weight. Over 
this is a layer of recent drift, poor in tin, and from 10 feet to 12 
feet thick. ()yer this again i8 a layer of columnar basalt from 
20 feet to 40 feet thick, containing blocks many tons in weight. 
Above this i. a volcanic breccia of atone about 6 inches diameter, 
AJld oontaining boulders up to two or three hundred tons. This is 
of v.rying depth up to about 30 feet. The greatest der.th of 
overburden over all ,,&8 about 130 feet, and oontained the arpst 
and hardest rock. This was the first part attacked. 

As the two top layen-columnar basalt and breccia-contained 
little material that could be removed by water, and eapeciaU:­
aa our .. ater IUPPJ:y was limited aDd get-away restricted, we 
decided to remoye t6.i., as far .. it was economical, b7 dry .trip­
ping. A larp headiDt:. 8 feet by 8 feet, .... atarted ID the la1er 
of _r drift _tioo ... above, which it .. as OODOidered, judlPng 
by the 8SJ>C*<I f_, ...... d .11 ... of ito being carriea thro"llh 
entirely in this e&87 material with euitable grades. Unfort11 • 

nately there was a sudden dishing of the underground . urfaoe., 
and the headin.J rapidly ran out of the drift into the columnar 
basalt, and had to be continued, together with its branches, in 
this material. The method of excavation adopted was that fre. 
quently used in railway cuttings. The top, or back, of the 
headiJig for a third of its width on each side was covered witr. 
lath. in the uua! way, or where po8Iible with longitudinal round 
Itrinpn runni~ over two or three sets. The centre of heading 
W88 oovered with traD8vene timben, called by the workmen 
II Chinamen" or "Chowa." These being easn, removed a paM 
could be made at any time at any p_art of the beading. The rails 
1IIed in the roads were moetly 2()..lb. raill---theae were light, 
8O-1b. rails beiDa more suitable, but were not at the time ava;. .. 
• ble-,oplked doWn to the oIeepen with lo~ dogs and oonpled 
with fiahplates. The roads were carefully la.d and I.olla_, and 
raile on curves curved to the true radiUB. Mine roads frequently 
suJfer from inferior platelaJing; good work in this 800D pays for 
itaelf. The dOD are DUally too 8ID&11, fiabplatea are neglected 
en" .. earel_17 laid, .nd ballaating neglected, while points and 
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cf08Sings seem to exist rather to derail waggons than for any 
other purpose. The waggons were built to carry about four yards 
by measurement, or 21 to 2t yards of material in the BOlid. Th87 
were fiddlestick self-tippinl waggoos, made on the mine-Ant 
with cast-iron wheels, which were unsatisfactory, then with .teel 
wheels, and finally with main-line wheels and a:des (cas1;...iroa 
bosses, wrought-iron arms, and steel tyres). The material .. u 
picked down on to the beading when possible, or shot doWD., 
powder being generally used for shifting softer material aeli&Dite 
for breaking-up hard rock. A truck would be pushed or l.re8sted 
into the headlDg by the horse to the most convenient spot iodi­

. cated by the fillers, who would withdraw two or three II ChiD ... 
men," and direct the material into the waggoD, a trimmer in the 
heading arranging the loading with a rak@. 'l'he wagon then 
ran down a 8at grade to a turnout outside the heading, where the 
empty truck stood. The latter was then breasted in by the hone, 
which was then attached to the full waggon by a ~ring-bar. 
The waggon was drawn about a quarter of a mile to the tip' tbe 
driver then disconnected the borse by reieasiDIt the spring-\n;r j 
the horse got clear of the track; the waaon. with the momentum 
gained by the horse galloping a few {Iarm. before ~ released 
ran against a bumper on the end 0 the tip, tipped. Itlelf, and 
then fell back on to the rear axle apin. A flddlestick wagon 
has the front wheels a little in front of the centre of gravity, and 
attached to the body, while the rear pedestals are not connected, 
thus allowing the bod1 to tip free of them, the ("orrect distance 
between the asJes be1Dg kept by a frame known as a .. fiddle­
stick." The horse was then attached to the rear of the waggoD 
by the string-bar to draw it back to the beading. In this case 
only one waggoD was run out at a time. the grades and curveA 
making tbis a full load for one horse; but under more favourable 
circumstances two wa~1l8 could have been used! if branch roads 
were provided at the tip. Thi~ work cost a litt e less than Did. 
per cubio yard, including borses, e.!p:losive8, roads, electric liaht, 
beadings, waggons labour, &C. When the circumstances were 
favourable two shifts were worked; the afternoon shift, hOW:~ 
never worked quite as cbeaply as the day shift. This dis 
of nearly all the top layers, except the material on one wiag, 
which was left to come down on the heading at the lower face. 
about 100 feet below this level. 

The lower faces were worked with the assistance of the 
hydraulic nozzle, and water with 820-feet pressure. Por whe .... 
ever water under pressure can be applied. with even moderate 
success, materia l can be removed much more cneaply than by 
any other method, SODle Californian results heing claimed at less 
than a halfpenny per yard. CoMequently this method bas fatal 
attractions, for the first cost is frequently extremely heavy. the 
securing of wat£>r rigbts, CODstmction of raOO8, and means of dis. 
tribution adding frequently 3d. or 4d. per yard on to the cost of 
removing material. Again, where it does not complete the re­
moval thoroughly, and subsidiary me3US are ~oired, the latter 
are usua]],. inadequate or quite De~ected. Then the disposal of 
tailintz:s---where the natural outlet 18 restricted-becomes a seri­
ous matter. Time also becomes of importance, and altbonah we 
are told that water will wear the bardest Rtone, it is frequently 
somewhat tedious. waiting for it to do 80. Efrorta baTe been made 
to remove this heavy overburden by hydraolicing alone. With a 
large body of water, a large quantity of 10ft material to act as 
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NEW BROTHERS' HOME No. I, TIN MINE, DERBY. 
General Vlew.- In the face the darker shade shows overburden . lighter shade shows drift. 
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oIl1nJ • .........tod boaId_, _ • _, taiJ..nce, lIIi ... bl1 1iDed, it 
... ba ...... , but the acbi .. _t .. aoi$Mr .~ DOr 000II0-
miaal. Oaaioqa .. 'l1 _ otber ...u.od of h .... 'ma the .... k 
~ _. Too"" it ia IimDlY tIuvwa ..... oat of 
the .".., of the immedi .. te work, to ba bAaiUecI ... aDd "Pi!l; 
~ ."baoIbarrcnra _ DIaab .... _. -.tImei the 
_ ia ataokecI ~ em ilia tat> of ....... drift; _ .. 
ti.- t_·_ .... laid """ haJul..trD9b _, the _ of 
l'8IIlOt'al in the latter cue yaJ7ina, ~ to cmmmet.DfW 
'- h. e.I. to 20. e.I. per ""bie lord. 1Iettk..w18 ..... ..w-i 
tbaa aohi.,.ed, .. the IJtoae i. IDeuu.NCi m. the looee, .. if it were 
ooIid, """ traOb OODtoiniq half • yard or tb""""' .... ..- of .. 
~ are reokcmed. .. ,ard tl"llObt and, of C01U'II8, talli. are DOt 
Al •• reliable. Ia JDaII1' __ It is • queation whether au • 
.. tic plant---eome form. or adapt.tiOll of • tray~~ or 
Iteam aa"1-miPt DOt ba _ .... ~ _ in shifting tm. 
rook .... d the matte • ." .. .-au;, ciJaoiderrd in tbia cue. Bat 
the ant _ of ouch tbe fnlq_ta ooottered otate of the rook, 
which ."ouId make the worlU.,. of oaoh aaprofttable, aad the 
diIioultJ of workioa it in ~1IDCt.ioa with the water J would 
olAke ita SUooel8 pro'61ematical. B~ wen boweyer,. driven 
in the drift under the overburdeu, similar to the;; deacnbed in 
the am part of the paper, hut. with heavie.. tim.bering, and 
ezteDdecI oat in front m the form of a otaae, ODd faiI. of O'I'er· 
burden were broaDt down on th .. with the DOale bJ' under­
(luttina: in the drift. The IID.U sta& ... " .. bed out where poe. 
sible down _pon.,. oIw.., aad the Iarp. _ dropped down 
tbrouah the II Chin&mea" iDto large wagou in the ordiDal'7 
wa1,. and as described before. When stonew .. _plentiful and 
~ aut. tbia ooot. including all c~, about IItd. per = 
WbaD lIKI faIJO .worked book from the beadiDa aad tbe 
were flat,--requirinll the atoae to be handled. the coat went _ ~.P 
to lld. w ....... there was DOt ""'"'Ilh _ in the f..,. to jaatit:r 
the 1188 of headinp, D1UIlben of branch roada and eloioes were 
bl'ODflht DP to the f ..... , _ followed t_ ap olooely. Whea a 
fan came down bere, as much stu. as JKIIBible was wwed out 
of it witb the noule and down the alWON, and the larae stone 
left .... tb8!J. loadad into omon &ddleotiek ,,_, ooataiaina 
.bout It cub.c yard each, or about 3 toDa. Two of th ... were 
run oot toptber. switchea on to cliBereat lines at the tip, and 
tip'ved eeparate!y. These were made Yel'7 low for CODYenience 
of IOadiDli. the biIoka .... re biqed ODd let down for the parpoee 
of rollinlliarge boalde .. in withoat liftiDa: them; th"1 were liilb~, 
"'I,. handled, and cheap of ooutroctioa. Sometimes a smau 
_po .. .,. otaae w.. ooaotraoted 18 .. 1 with the back of the 
track, _ the .too .. rolled down oa to thia we .. readily rolled 
into toe w..,.... The. took but two or tbNe m.inutes to erect 
~na of .. apar oapportod at the endo ODd deoked with lathe. 
Tba cIioaDeot _ of tracking he ....... 91<1. _ yard, aDd the 
hIPeot Ot<l. As time .. eat oa tbia ooot woUld probobl:r bave 
b88a 1___ as meana of im.,1'OY8IIleD.t were dUooYered. The 
_ of bJdraaliciaa the ...... iDder of the overbardea woo IIOt 
oheap, on aooount of the di .. biliti. under whioh we laboured. 
Tba i-eplatiOllO did not permit ... to _d &nJthina into the river 
oyer 91 inch. diameter, we had DO dumping ground, the riftr 
was &hra,. in a bad .... te on aooouat of the materiaia .... t in ~ 
the cWferent minee, and on account of the dl'1 18&IIODI. }Por tbe 
latwr ~ aIIo, our water apply we. Y8J'7 1UIatUfact.ol'1, 
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being f~uently abort, for months failing altogether, and uaua.J.lJ 
onJy available at niPt. The coot woo tint 4 ·Md. per cubio11lnl. 
iuolodiDg 011 obaraoe. bot this afte ...... rds inoreuad to I ·17d. .... 
cubic yaM aa the diBicultiea increaaed. With. IUppiy .al')'Ul8 
from DOthiD&: to 8 aluic.heads, and about 40 men, the lIlasimam 
amount remOl"ed W&8 lti,225 cubic yard! in a month, of which 
8918 were trucked and 6812 sluiced; or for two _7ean .bout 
213,166 cubic yards" at an avera., coat, including all 00."', of 
Sid. ~ cobic yaM. In remcmng the .,...erbo~OD a q ..... til;y 
of dnft had .1110 to be sluioeci, but being the hiaheet .. d poorest, 
it contained .. minimum amount of tiD. Thi. W&I uYed .". ptao:. 
illll ripples in the tail-races .... d aheldng them op ... -.or l1li;1 
great amount of drift "81 I8Dt dOW'D. Theae were cleaned out 
about twice a year, and the results indicated that with this rouah 
method practicallY all the tin was Baved, and without ham~ 
or delaymg the removal of overburden, which w .. considered the 
most urgent and important work:. 

The quantity of water required per cubic ,.ard of material 
.. uieed w.. at tint 6OS9 gallo..... bot later. aa diaabilitiea in­
creased. 8187 pllOlUJ. The Calirornian esperi_oe vari. from. 
2465 gallons op to 9000 p1loll&-oaoaI1Y abcnit 8IMlO p11cms to the 
cubic yard of material- removed. Tlia hiper ..... re baa heeo 
freqoeatly osoaoded in tbia aoi&bboilrbood. 

As the workiDar: .~elJ.t with the Bril8is Com.paoJ ... 
moves tWo of the Cliaabilitiea UDder which we have been workiD--, 
- shortness of water and lack of dumping ground-and as the 
worst of the hill is probabl,. DOW removed, the future COI!Jt of 
removal of overburden should be reduced and the speed increased. 
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NEW BROTHERS' HOME No.1 , TIN MINE, DERBY. 
Lower Face.-Showing Stage, &c., and Hand Trucks. 


