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e3. TRANSLATION.
( (:,pt.“.11L f_‘.?

"P‘i - q-co
T HE LSNA E,

-111situated 1n the hIgh mountaInsIn the distr1otof Tydalen not far
Irom the SwedIsh border ,some hundred meters ahove the lovel ol te sea
and only a hundred meters from the large river Esna nøar its issue from
hu Essan Iaee . The river fores just belo 1ts outlet two or three
exx laree rap1dswith a head ,ulte suff1slentconsIderIngthe body of
water tO erovIdernetIveFceer fer a lant frr dresstre;ene coneentratIne

the ore .

if reeuIredthe nead of tho rapidscan oe lnoflaseooj oamm1ne

ue Essand lake two m etch is easile edracticable

LC e11oeeters(rom Enaf-rs railna1

staltion In Sweden ehtch is 109 kilometersbj rail to Trondhjem.

Theecountr,oeteen Esna ane:enafors Is terYdhoutflat aflord1ngLA easj
transitbetwen the t,o elaces ,Uvue ratee:eeeose to sneeeilitseeIng
partlj devoic of trees .

v.slted last summer (le.90)for tne firet ttde t-he Esna
XIne fcr t e pereoee of nmassurin.out a c nsIteraoleconces1onka1oh

teen grante to the owners eessersA.Huitfeldteco. Ithen made the

frolloeIneoffIcIelreport in my reeIster• Hultfeldteco .Cn tne 12th
and 15thjule 1nseeot1onwas made of the Esna Mine situatedin T,dalen

eemewhatover 7e0 metersabove the le.ol of tne sea close to tne 3Asdish

'frontler.The eIne 11es eeeond the lInItsof cz.eeell-enownfornatIon

uoithe Reros sch1stsand propabl, on sole oldør strats •Tne rocx pre-
ovailing.:71Ite immedIatevIcInttj Ie eee-hIbo1lcschlstof rat.:era ,uart

lIeferouscharacterin «h1ch the mineral la1ersprIncl alle consist1ne

ci Copeere,r1terswith soee aL:netIciyrites embee_dedteereIn• TneMlne

at present ok.enedup to a vertIcaldepth of about 20metersand In

ehe hor1ecntalleeels the constderabledImens1ons, whIcn maj reach
"10meters and more 1n the varioushnl7ht5 .

The safet,of the mlne was found to be unecelttlona.)lesolid
,741Iarsbe1n left at sultablelntereals

I am under tne Impressionthat tne ore and eseecialljtne Coeeer
rteLocur1n severalear::1e1 lay- s !,111 a te1cenesof2 nitetp and


dør.ardswitn a percentageof Cokper amountingto It Pr cleet,nd Q- e

uThe rock ls not dIstinot1jstratIffedeut as far as could be obseried
ninthe mlne and close b'dthe leeersare nearl, horteontalom pernaks

IiIthasl1Et dip to the North .The roce is alternatingetta tne ore ,

Ibut1s 1tso'ifa1unis 1:1prenatedAItn the aforementetoeedP,r1tes and

,Ptoauoh an extent that it maj be saId that doen to tne present botton

lofthe mine about 20 metersbelow tne surfaoe- there is a stngle bed

lofjore,more or 1es rIch • it Is atjet not ascertainødhow lar tne

,ore extends in depth at the bottom a very rIch laSer2 or 3 meters th1ok

Imasseen • Nelther 1s tho extent of the de-eosItknown in strIze • 4as

"thewore perforeedbears phc.,kewerpo'Idenceof fts being mes, prletiablj

"anuncammonlyrich and importantdeposIt:

In the month of March th'ey a,. epent severaldaje at the

Esna Mlne and e,emlnedthe property afresh .1.canonl, conf1rm the opinlon

I have a1rede exeressedand add that the parallel lajersment1onød 1n

mv first reportareerebabl.a sInele lajer ehIch at tne time of mj fIret

11

1,



visit being found InterupteIn varlousplao-s oonvelyedto me the Idea

of belng parallel la,ersas above stated • By oomparIngmy fresh obser-

'atIone I am nooessarll,led to the conoluslonthat It Is a vast Im-

proLnatIonprinsipall,of Cu,reousFirttes In amhboliosohlsts

It certainly extends t- the presentbotton ol t“e mlne • Thø•

ame kind of roos ,thoua le s ric: el, IT“egnated is saen to pobur

in two 01-.1clains resrectivel,1C20metersS.4.and210 setersS. distant

1rom the mlne •These faots are ,ho*ever,byno means suffIclentto glve

foundedop1nio t th e\t-fltand /aluf of trsedeposlt eAtensive

ex plorIngwork bein,,re:jutredln order to rna..esure of that .30 muOil

Is howe~ oertain that one or more ribk layersare embeddød in this

large impregnatedmass of rock ,that mInIng operationshave so far

beencarrIejout this lajer -r 1 ,fls anJ that the depositap-




pears to be as rich or still richer at the botton where the workIngs

ikeretemperaril,Interuptedin th oeglnningof April last Impregnatod

,thoughnot qulte so rion as thp bottom is seen to occur in the

of the mine ,but it la as n,t ascertalnedhow far lt

e-tends and whethera rIcher layer raybe found there • Thls e4peota-

tion nas since been realized•vide Mr.Bahhkesreporton tno results

of diamondborin2s .

By examlnIngtne syace of the mine and bj drawin; samples from

the side -walls at accnible plac-2i fkir knooledo !,,a„be ,;,athere:

as to the quantItyof rIo and imprernatedore ,whIchhas been minød

out and it will bee found that lar:e quantitlesha,e oeen eAtracted

( the impregnatedrook boundIng tho rIch lode cr lodes ,i_robaolyfor

the ,urpose theiwr.<1n3o! the more valuahlDore.

1t nould oe ver, Interestln:to determinetne 1uantit of

Copt,ercontainedIn the rook raised at Esna from the rioheropenings

as well1asfrom the imr.reg,natedroci suc,.a .n)-ledgebeln ver, deslrablø

for the purpose of formIngan opinionas to the value of the mlne

To glve a reply to a questionso lm:ortantfor the futureof the mine

lt Is not aniss to lanceat the historyof Its worAing fronitheoeglnning

tIll now,1ts hjstor ma be devided into two periodsone dating from

the openIngof the mlne in 1354 ti.1 its bein. oloced In1381 owing

to the lon trans,ortof the ore to the smeltingsworks,thefall ln

the Coppør prloe and last but not least to the antIquotednothods of



worKIng•Tho aeoond pørlod Inoludesa few aonts of last yelaraad th,
-

thres first monts of the prøsent year

as statedby Mr.RermanRuitfeldtthe mlne yfelded durIng the

first pørlod 3200 oublo møters of rook glving5793 tons of smeltIng

ore ,Ons oublo metør wheightngin average2,75 tons 8200 oub10 meters

made oonsequent-ly 8800 tons yielding3793 tons as above of smelting

ore or 43 pør oent of the bulk • Thn-re exlåts no anal,-isof the Co4 er

ore from the sald periou ,but considderingthm eipensesof the long

tranaltby horses ,to tlieswelting works viz.40 kilometersand the høsvy

coste of turning it into metalliccopter it may be sukosed to have con-

tained at least 8 a 7 per oent of cokper •Th4aste remainingat the

mine having been found to ccntaln 1,36 per cent of Copper and the pro

;kortionol steril rock-reerhain; beentu.ofeanot to •koøed 12 pør

rocA from the first pørlod (øaohlCent nf the bUlk minerlout 1^0 tons oitt


- tun oalculatedat1000 kilogrammes) would thus have produced .45 tons

of smeltinEore at 8,5 er cnnt - tons 2,795 ofeo,per

45 tons o sd11t1n ore at 8,5per cent - tons 2,795 of Copper

45 - - wastle -1,38 - 0,812 of -

10 - -størt1 rocA
tons 8,407 ot Cokker.

100 tons

or lay 3,407pe1oent of Cu.

The seoondpør1od may bø.subdivIdedinto two parts the first

oomprisingfive months when the oi,orationswere not proDerl,supørtntended

and the s000ndøoaprisingonl, one month (Maroh)when the worAings were

a lltle bøtter oonduotedand oontrolled.

During the earlj part of the fornerperlod the rook ratøød

amounted to 312 oublo netørs or 858 tons yielding 123 tons ol ore tof

for •xport or say 14 per cent of the cultrm1ned with a peroentageof

Cokpør averagIng8 pør cent

The ore put apart for ohrushingand dressin&oontafneua000r-
.,

ding to the analys1mifflhed5,66 pør oent of Copper ,100 tons of rook



ralsedthls wiving:

14 tonahf ee.portorn at 3 per cent Cu- tins 1,120

74 - - orushin- -5,53- - - 4,230

12 - -steril roox--

100 tons- tons 6,360

or sa, 5,85 per oent of Copp?r.

The retrns for Ule sp_trldparts of the same j.erlodare as

folloss: roc/.ralsed 2 cuo1c meters or 229 tons produce34 tons ol

e port ore

saj for 100 tons of rocx mineng

28 tons of oxt)ortore t ;er cent -tons 2,240
80 - - crush1n4ore at4„"),accordlk;to

analy ots -- 2,41012 - -stPril roc-

100 tons- tuns 4,550

• of Copper, or 4,650 cent on an

It a,pears to me to oe proo.edb, these fiu,s tnat t;:e

averare „ercentae of cop.i.nrcontainedin thn rocs ra1sed to the surfao•

at the Esna Mine for the whole time of workingma, put down as 8 por

cent at least or ratheras 4 k:ercentlttanything,Notthe c:Restionla

.whethera profttaolemlnfn based 7n the aforestd -erdenta,eof Co,per•

can de estaollshedcr n.t?

ln to thls ,uestionI scn.eguided 5, m, 1on• min1ng ex-

. perfence ,workedout t4o dliferentestflatos,vii.

Nol. onl, su,1os1n,meonan1calconcentrattic:n0” dre:s1n.,,and

No2. also a furtherc:ntrationtf the ore o, suomittinglt


tL a single se1t1ingprocess .

As could be •xpecte& irtort the second alternativels without

colvar1sonthe rost adventageousone as the contratioaof the ore by

a higher deL;reod1m1n1shesthe effectr,to the sftuationof the mtne
WatianåaaffdinaftepthiftlåenubWes tne ore is supi.osedto be con-



The resolut would oertaInl, be stIll better b, ;-roducin-asta1110 014..por

Instead oI 1olit the thIngs o. hal:es and the method nearest at band

woul: then be the ua.tinçof Bessemer Coi:perand Its subseyuent reflaig

b.;electro1,s1s with a view ti eA tratInc the sIlver contained 1n tne

ors, assa;s 0, '012 and 0,flIS,tercent atcordInctto ;ercentahe 01•

ONacc.ontoi these reasons 1 woui rather adv1se a test to •e

mada 1n aocordance w1th my second alternatIve ,be1n conildent thaå

slmllar enter,rice If carr1d u sc•and rationallj w111

De a FaInL cns an nelp at tne sar ti:e t: c,uire a Detter Anowledis

ci t.ÅenanJrt of Le 31losIt.

	

I :4,sees .11: P cvr. p, thehr.,n be-n tryln: to xplain ty

thr •alue ef the :snn. phoo.:or • it may ol course oe s.uestioned
.hetnor mj.opinb,n ls the rIu.ht one shold: lihe tn vlewssuo-

,,,Ittedtu a cicse criticisma • 1 noi.tnat r. urthfe1dt intends to

offer tne Frocert, to Etr,lisSJuj ers ,ani irouct t) aate coetant

English ntnln - an rt ,n t.1()flsr.aisinecni tne

written as re1.1 inr, suIie tnt.)eni;lishex.


pectlon.

Trondhjem aj l211

(>,JU FO flItsen

;;P:;;3r inss in the

:fstrict of frondhjem.



E-atIaate of coøts of d•velopIng the Esna N1ne and tne nelgh-
bouring olafas supposIng the ore meohanloally oonoentrated to 15 pør
oent of copper without saeltIng 1t to regulus • Ow1ag to the ore oon-
ta1n1ng magnetlo Pyr1tes and a oertaIn quant1ty of heavy sIderous si-
phlbole the oonoentratIon by sechanIoal treatment alone oaanot be oarrled
suooessfully further than to 18 per cent .

The •ine 1s supposed to be wo-ked on the same soale as •or•
fully •kplaIned 1n alternative No 2 say .1th a dally output of 50 toas
rf rook or 9000 tons a year ol 300 working days at an average oost ol
kronor 5,08 per ton ma”1ng a total of 46720 kroner a year

Stone orusher and dressIn table are supposed to be e•ployed
as In No 5,but the sortIn< on the dressing table not oarried on 4ulte

so far as oaly the ster11 rook 1s Intented to be p1oked out .

Aboveapbyanoes are •upposed to be able to treat dall, 58tons

of rookiiholdIng 8peroent of Cot'rer or 9000 tons ayear of 260 work1ng

days • From the dressing table 1/8th or 8 tons a day are su c,posed
t, be p1oxed out as sterfl roo8 leavin for tne concentratIon wIlls
30000 ... kflogramme contaInIng 1080 kflogrammsor 3,8 per oent of Co per

Åsthe dressIng table .111 not reciutre so muon attendance
as su rposed 1n alternatIve No 2 tne oost will not exceed half a krune
per ton or 4500kroner a year for 9000 tons .

Åsatated before 30000k1logramms pet rook contaInIng 1080

kIlogramms of are swposed to be conv»Ied to tne rolls concentratIni,

plant •1tbeIng neeessary to submit tne ore to a hIgher degree of oon-
centratIon than supposed In alternatIve No 2 tne loss 1n oonoentration
may be østImated at 80 pør oent wich calculated on 1060 kflograems gfee
524 kIlogramss

The ore after havin; been concentratec will tnus oontaln
. 1060-524 or 788 ItIlograwms oi Co per anci 1s eftImMeige kookfltre~perIn weIght 1/6tb , say 5000 kflogra.Tins hola ng



is 14-4,444- .he proses s el oonoon ra on w q

applIanøøs ovIng to Its being oarried on to a furthør døgrøø tåe oosts

messarlly bø bigbør than is •stisated in No 2, say about kroner 2,25

per ton makin together

2,26 k 80 x 260 or 18875 kronor or in round figuree 17000krono

Tne yearl, production 01 15 per oønt ore will thus asount to

6 z 260 or 1260 tons wich freight and sekling expenoes 4111 ba as fo,tlov

transport to gnafors te-Wevasdh/3sa-,at 10 Aroner pør ton ir,12600


freignts by rail frow Enafors to Trondhjea,hira of yard

•to.at ekr.per ton -7500

treigth to England 10 gr - - 12800

Paokin 6Xr - 6260

Selling expenoes 7 ar - -8750

Kroner 147800

Sua•ary of •kpørtoes,

MinIng Kroner 48720

Rand drøssing - 4600

Conoentration - 17000

Freight and solling expenees - 47600

Procceds.

Kr. 114720

12130tons 16 per oent ore pald for at 13 per oent at the

prioø of 8 kroner per unit- 104 kroner Kr. 130000

decluot for Kr. 16280

Manegement 5000

Maint-nance of plant,taxes etc.4280 7280

net profit kroner 8000

sa,)£ 444.0.0

The jsarli workIng expenoes are as aoove Kr. 114720

and tha costs of plants as given tn Ålternati • No 2


th• savingol the water-jacketsfurnace boing counter-



balanosd bj •ose oono,ntrat1rig appl1ano,i8 osing, rs ulred Kr. 72000

sre together Kr. 188720

equal to 10400.0.0
..... Seelle

Trondhjem,May1891

(sgd)P.Holmsan

Chief Inspectorof 4ines.



Aiternativlio 11.

Est1mateof .rofltmbased on an averageyleld 013 per oent of COpp•r

1n the rook.-

The 4orkingsard ch1efly 1ntendedto deve1o,tne elns with a view oå

ascertalningtne nature ol tne deposit o, openInz the Ma1n-K1neoj seabe

' of levelsani examinin the appertaining4a• claims sucn sor4lagmbeing

c1ou1steu at time tt ;lie reasonablereturnsas maCen herem


und:r,

To attain the dcublo loect aboa mentionedtho

eran-6oraent.,arc assumedtO b- n-:ctsgari,

A ponerfullsteai1 r-'neat tA mine fir windin„, ,umping.

a dam at tù outleto:the Essan Lae lor tne ?ur,os,.o damalng

it tvpa coup10 oi moters,

a stron stone-oreakerwitd sepelatin drun.and dresmlng-table,

a rail roaa irD t.s nine t t. stJna-orear.er,

5, a roilin.millfor ana

8. a stampingm111 ..1t.“a.plialcesfor treatin tne ore aiter it

naz passer-ittnr,llirv.mill,

7. A .tor-jacketfurnacefor reducin ir a singlc sv,e1tin,rocess

the conc trate:dore fron m111s.

Ths ore deliverodby ta dressiq tablh ta su,posedto coam

tain 8 per cent of Co aA• tne ..roducefrom tne ooncentratin• m111


about 10 per cent.

it 1s not cons1derodadvlsao1eto carr, furtnertnu machaa1oal

conoentratin e tn e ore wien sme1ted¥w111 Iv m regulus

slts a i-,ercentageof 30 to 40 per cent of Coper.

AccordlnL to toes present sheme tne Naln-M1neana tne claims

are sul:posedtt)delfier da111:



1,6 ouolc myter ot rock in sinKing at 11 kroner -Egg 18,80
3 do dt do - levels - 9 - 27,00
8 6 do dc du - stoopI-.Ls

-.2.122
11,0 cub1c seter together kt i cnst of

Zr. §2380

akIn.z in average per ouo1., ctoter
ir. 7,60

ta A1oh mult b aded r e”Itzt an,J 00at4
___2z76

sa, t cost per ub1 ater
Ur. 8 25

Trm waight Moter Dc'sn- aoout 2450 t.I1oLra-we tÄJe

dal: outpu+ -111 tow= 	 3b t30 t.ns ol re,ct cc'stInL.ker ton

as ioilows

as ab, e
Lr. 3,02

kineInE atd
1,03

Sur.dr, ex:erces(undr.r r11- angA  4.4 Ca: t-ln,t1iberInglo)kr0,33
er(rresc.ene.,,r2

041
Conspøynces

0,13
Brea.Ar tne roc. r sley 3 ?' :

-.a-Hraa r

tetal iInIn ø .enc:s jter tnn
Lr. o 33

	

for a aad 30 tons 1,)r•r o 300 work1“gs da;r4
isr.45720 as bein;„ the oosts f e.:tract1.y, 9000tc-IR ol roc .

treatInr dalli 36 t.'ns te Jto-A-OleaAer ald dresaln

taolo *Itl gtve tur 250 days 0000t)n3 a 5e r at a co.ct caloulat,:d at a
1 krone per t n ,say 9000 kronf-r a ;ear.

36 Lns or 36030 ,i,Lrass o: roc,. c,ntairila 3 er ,teLtor

kleOkilcgrazmsol Coppør wI.1 yleld b, on t e aressin taole

ae followst

auout 500 kI1oi:.rams cuteriot ore aa 20 per oent -80k1los of opppe

1/etkeor6000 - hand dressed ors at 8:er oent -480 - •Ir

	

l/ett -QQQ2 - ster11 rook

12300 kilograniu 540 kllos ol op
SMIM~W~S~~ s Semee



there *111 thus go tne concentratin mI la 86000-1280•

abeut 4400 kl1oaranzeor rock containfr.1080-640,say540kliona aser

2.25per oent of Copper .

ca1culat1nc;thecostof concentratIonat Kr.1,54pør t1ttaøy

will amountto9240 kronGr a year cr 250 bicrkin-,da,s.TnemIxtureaft r

kaala‘ IDF:encono,ntratedw'11 be reducedt. about1/8tho about4000x1logral

, the in cncentral1onb:JInge2tLat-dat25per cent a., 540-135-405

kilogramasol0o,perla4000 1(s1o.Lrams or 10,1percent Cu.

Thefc11o,v1n:civantty ofore will tnus be a,a1laoleiarseelting,say

	

5":0,I1cyra=s sus-erIcrcre ntainhi3O \lius o ori4=.per

dressedore

-

48")

4000

 

conct-ntrt -

-

405 •••

saj IP:3001(ilcgrar.msol 945 rzIlosoCo per.

avera7InT9,8 per cent.

TLe nater furrp.ce:?; be supposedto treat 22 tons

a duy of 24 hours ,tnustace1..1ne,the produceof t.o days conoentratioa

wlththe addItIonof the necessarjflux of 11c.estor.e.

Jonsequently10300kilosx 2 - 20600+5permattlluxor 1030 saj tocethør

about 22 tons.

I put the ene1t1nge1penco5as fo lowst

Cokes 7to!,speaon24 hectoliterslatKr.1,80 Kr. 300

Flux (11mostone) - 205:

Itges 50

SUadry •x-ences 30

ma,fn togetner: Kr. 400

ay for 125 workIngdays Kr.50000.-

Above 22 toas of ame1t1nL,materiaiswill yleld about 5 tona

al regulus contatning945 x 2 - 1890 - 20 fir loss 1n suelting aa,
1570 kilogrwoasorabout 37 per cent ol 0o;ker gAving 125 ,orkin4



•

days 625 tons of re3u1us year

11110su,mary o! tne total ø penoeswill tflus be ai lollowst




iitting




Kr. 45720

Hand dressinv




. 9000

Coneentrat ng




9240

Saelttng




50000

Transport to Eaaforsol 62i tons at 10 atoner 6250

Frelgt b ratl and hire of vard - 6




3730

Frelgt to Enrland - 10




6250

Selltnr expenc.s7per c?-.t ol tLe valu




13700




sa, toether i. 
143?60

cr “ rond flurs 1:r.144000

Proc,ieds.

625 Lins ol u.:L1ng S7 kter c•,ht o. c- ,er anG

pa441-4øø-:A-g-r.G-i.e4-mass-44i

pald for at 35 ker cent made at Xr.2 per unit 315

kronc2 rer :__196572

deduct for

anøLementgtaxestmaltenance&c.

leavin6

or r nr:t.:r itt

:r. nopo

Xr.223.)TO

O.i575

-75

åL12_4*244

Summar}1

Cost of etableshment&o

Workln; e-pences a yoar

tother

or £ 12500

Trondhjea gsay 1891

(si;c1)P. Holmsen

Chtef Insf.ector of 41nes.


