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hill. !h~ fU~I •• '"'"'">HI loy hnc Gt ••wml nwtlwdo JltiAM• •I l.t'f't'"f"«lf•",. I•• ul '/llfiH~Unf ft'lo! d­ u;,. J)<llnl 'I fief\" It I• hi I>• .,,.,a. Jn o•v"'AI !n·U.IIA• hi11:4 flJiiJ t~t #tiiJ"'Q'IflUtJ• •• l.i1 fl!l-t~Jfm#' ~~ tltt 
uon. tn• M• pufl.""...t ....,, " conveyed a di.:ltllllt• or ,.., r 

.ftl'nt tJt•••rrulrl 1111 oruWII /<ulot•. v! 
..... .,. mttv-~ or.- P"· tve• lM• f·!~· Hi t'um/C•~ttal J"'·"'· lt. \•;"\' .. "'' ,,._ttlk-. a •hatUil•twa. ... ~"_,. -~ '~ 

al Ilk tu.r1114, In •rriWr ... IU__,..o,..,u ·I• 11- I•• tn••rd •rar!IJI lntem.plion ou•'' '" ,.,,.~, ,..,,. th .. b nt 
t..ltl>ll fo{ ,.lurur" i'OMJ hl..,._..t, • dmw• ;\lpp.1t 

.-.mt._o1 1"'"'"1""' nr• I""' lll'•ll> tndJ"J.,..,..ahlt i/ ~r #ltflt'd j,f .. or ... l ~lll.oth,. ,.., ""•••~H• ~~P' j .. ,. 
lh 1)11""·~· nt the lut·l (rum '"" blll to t.h• lxlrn~· 

T
Tb•) ""' "'''" m•<l• n! ol"'l)l~ d••IP1• Mel """ HIJhl1 

lfE'llllfllOioe of plllruiting ~<Ktl l doro bornlng II •llit10'nt 'rhe)• dull~"' the ~·ll•~riR<I dltll m dl"tinll• 
It mAk6 11va!la~l~ qu•nUll .. an •lr of volaru• "bclfe the lo flvry b'"'t lnl~ <nrr.nl nx.d Ufllt \bill II t"" 

,.,.,.rl:e 
\liM. Maohlnery h., Ulj<V\ d~v.,lur~<l wkreb will •tr Ul•>tmllll~hl.• lht pulvurlud tue~ ~url'llllndlnK CVCJ'Y 

cOA! ln ~ne n11orulfDn, ~oll¥orth1f 11 t., 1•11~ In l'"rtlde 111111 pullln~t II fnl" rontlltJ~n tn n"'·ol•>l\ •1111~ 
l'mlt o~ lhe turnKC<~ ul u11 cti•Oilrtllurt• 11f it~li~f 17 hp. ••n•rwy Thu 11r•1 '" l~n(lo " ~'' lho v61lollle IJ!t.•~•. U.t~t 

rrwdlu!I•·Ot<••l 111•111 1'1!• cult o! the rui$• IJI• \UIIIfll'l'fl\11'" Ju llut lll>'flliUn IJO]n~ti l lhe il<il1c! \1' "'" tllll. to • 
"""~of h~at.>d ~>lr lflqlj¢0 d~Jllb Uj)tlll th• oli110UI\l tll<'lltcl"' tJutt ...,.tJOn. tlld htf.,,.. '•"''h\11 vf lbu <\'1!1'}' 

pottJtlr heal 1t ... t.eGpolli\1 ""'•"' r >tW•rlti<IJc, th• wa~ vf labor. h,.. R I•A•od h• i<l•l \tlllL lt ""Ul'd~ 
oaaltiW. •tbr...ttu f•tut~r IIIII Ill• .. ni.llfllnc t,et~ ft)f'H') prl<o ol •••il d•l'"""'' ~ lh• plant. AI • w. tUt ttiS 

..a plat. ffi!QiriDJr • p~\I"'J""r 111U.b a ~u or ud ~Mn f'.; '"' h~Jh••l IA>mpo"'tlD'tl r8500 1 1 llllve 
0817 I U.n ·pu lwilr. l.ll• tt I por I• n vul\•ria..:J wrll ~~t "'"" ln ltl• •~t""'ll'lt• .. nh. w'h.m U\r avemgr.. t&..rw 

-.11;' UJJJtttf lllan ,<~ 11 ,!•ul ""tulrill..f t&.! ptl'lllu.ft •l( th•' hU11.a'y •t ~ ~~m~ thru~- rait,¥.tDJ fft'tll.J J,. .,.....,.,. 
.,..... (llll....,....r, p. ... •••lll,. .. CIIJolrl t t Of ~ MDS 11100 "' ~'(}I) l'titr•llboU. 
.MaT 

Aro\ANt.\ul» II• Pt'lHJWIMi {fW. 
PIIUJIJ~\ l''•t't~olftft'r. "-'<\' 0&'\IN"O 

'""'!» Tn Juour~ 111• i!>.JII'""" ol """"'"" " "'l'""t•l toulldlnt: 
no amt 410!' Jl lo ....hJ,... ,.,,.., tv k ~·~ O.Uil­ und \nT.lallniJI ·~I)< lnl h•~hln•t:l II• Wl<L'T~ ~ 

.w. 
008.1, 

tw drrint Ubi(Ql'lJOiy, t..tot<' j1".atna I~ lh• puh·•r· t<tllawl111 ~dv.,ntac;._, In II• u..~ m11> bt en~m•111ktb 
m'nr m:lll!; Ill!' I• du!le ht '"II•, a1 u ~~~~~Jt ''~"" ·rh• L (~ali••n•4UM o/ lh• l'UUnLry'• 1\1•1. \,y Ullll~iUII 
,...-,ltd !ft)> If fh• tiJtnhutlltut of tuul•lure, iH ''"'"' t~ evf.l')' btt>l IIJlll tn t llq ro• l, n••ll~ "'""lhl• l>y t.fii• malMtl 
f¥tUlal!l pU),·OU'Ult~g tu M'~'" nn ....... whll• uiM• In· U( CUfl.(UUIJ~l1on, 
~nwllf tho lleoflnr; elf~!. I and thu ltntntl'lolurr ot\~ln· !1. R.JdMIIom. ••I lalt~Jr (,,, likuJiln" '"""' w 1tto p<~!nl 
alile whe:o lhe. \lfllll l, IJHflllfd 1'ht\rt~ :\r•' •Jther f'lt~luw· ••l ,.,Ul,dll'l~tt~n. ~•llllll~lf lw thtt !ltcl!l!(r., and tht to1 
bf Utllftlll& .. fn llo• h•udlt11K <>I U.riL<d ~1Al llcil<n tnOYill of ll"'h •uti IJI!fllli1PmN1 (~Jd fr<tD1 t.bt M l l(litJt, 

•"' 1111'1' JlkUiui>!rturooll \\hl<h •r• ~bl• •~ tl!m!rllllt J.'r1\4"1tallv u.U tnt. ~•r~ttn"" til o.1vmd~.d. w\Jetl fud h• 
.11. llltfre Wlthuat d.l!!Unl ut IIIV M tho v(li,IUJt tttmhull't.­ ltu. l'r\t"tl In ,&;UI'\Itll h~l fMrtt AU tha. coal ill' rww&'Y.d •'­
~ mt!Kln tha t<Hil 'fh~, ••• Ntr<l ~~~ h&~•<l .,,. .,,,, •ii>•J"'"'I• .toe! tb,,.n ..• u I• hlluoll"'' t11Jir.1T b• .,.,.,. 
fllii'(Cjmj lutl. Th~ ~··• ""' •um•ontl• u,,. l\.U ,r nwtlt n~~<hlnf'tl', ·~· ~,,.,,.., .!•n~e••l bc·n~ lh<N'I) 
lllo 4rio>, WnJ: ruufi•• t! ,.Hhln 11 ,h.,.tl,.... \41ltr• ,...., .. hmiPIIll,·ll. ''P ~~ '"' ~,,,...,nuhm. ;te:lJu~\rr..u1.. .,,o 
.... ...,blsl.l<lO tal."' ,,, .... u ... IM1ol...! - ·~ ti<4!1l ru~"""~ "'PII'n 
W ~ • dl)t!'t lu th~· .U..cb.tr.-r• ,mJ u( I he dn..-r ~"' 

II•• 1. ~ "'"' ••• ••l nuo·r.•n· • "'ltJI mam ttAll<r o1 ...!. I 
- w lnil<t.• uf ,.,.IJ 01 • l•u•Pf,..tu .. nut <':<"• be:IJ'l"-t'tl lbu.t t"Wr• ,,.fl.o'''-'•n.lA rufl tt\ solid ft•rm. frt.m 
~ 11110' F. Thlt l••n.!~ l'l<ttor• I• t>lllnt>ilQt<llov tbJ! IJ,ncl-. I" lh• cr•tllll\lt •tlll\11\t ite!l M 11110'1~ l•l•nd. 
.~ur 111d U lrMtCJilfll1 tty ;1 ""rutnt1tlt. Vulu(H• f't•Ja1- ••II rorla lh M•Vl!YI~m 1\lfo.-llr• of l11rotl1 iln•Md In I 
'-trblo .... IIJ!r'" 601 llkl<l• w IMIIalltlod uuultl!P <=· ll ttl.\' t.IUh .,11lL••d 'M11llt .fltl 
,.UU~ f'UI(a. ttb'J""~ ·t()O Yttl""flh,~lt. 41 l."'tltlf lll r•u1vrrt:tA•il tl)rm .:aa.n bR lnJet•ll.'fl ~ 11\.u 1\ 

tu rnQC'r. on n '·iliUrf! tl 111 'nr r~t v~r) luw ffloc:lly. t#m.­
El.UU"-.A'riO~ t\to> htuw ASH ]•HL\'f,Kf-l<l~G 

•ll•,wlng tb• l!l<PJUJ~In)l JC•R••• '" lll;<roie their henl wtlh· 
Qn dil!dlorg-lu~ ft@l thio tlrl••·, llw '""' •• II<UJil,l uul oroPIOI\ (tl dll! rotfl'li('lllrlc'l' 

Jillolld, 0\'U 0 ma~lltiJt tf)i.loWr Ill oti't1•l' ~~ rrt~'EIIt 6. l'~lvcrltf"l ril•l r~•rntlt> llil' m~IIIWI\~IIl'U tlf J1 !'lilt 

~~of IIIla trom 11•ln~ I• tht Jioo ll· •·rt~•·r Twn t ~1•1!>1 """t IYnll"'"'' Ul• ht •• '""'"''" wb .. n the rt!Aih'< 
m ._: a 'f't\J6~ft"llt.: I'UH"~ ~ hl•·h ••1Jlfli1U•ltrt1.fi.Y fir,._ DWIJHIIl." hf fU,.f AHI111Jt tJJUt' fU~·ft l~teU $el, .rU1d tl;e 'bof.U 
~ -da coU«~imu i1( Cr,•n. 1UUJ • Hft.f"' u·pe, rrnm <Jf t.l\10 ~t h.uo b-1M. l,n ,u.rM OJ\ hi the dctJJr+of,.l f@m· 
-.l;d the lrm. t• rl'lll""<tt 1'1 hond wit<'Jt rowvemO!JII , ... rohrro: . U will ~<llllillue thtf\'a!LM Ulloler whaf lo 
h .tD qpen:tJou uf JKJhnJ•uur. t11~ •·•~~al 1~ookt ttr~tn~ tfm~,~tn.,. a tt•t ~ thllll.,h. Pun.u:~ QD l~~t-- llpH'.\l.fd ln 
...,. ~f'lll-'...,.111 :n• "'" .,.., thr.,_,«h • H'lfl.mell th» ""'.nr'r:r 'II•·•• "''"' t. .ur. A• •hown 11)1 U.at\ro ~~ 
..t11J• lllrou]!b • ,,~11of.J'h ,,... )\u " • rl"'dllrt t~ rw..nll!ll p;ymrn•te.- Tbr t'l>rf'!<·l N>iUIOm.hiP beh .eo 

.· ,~".; '"' &I<. ~,t~""' ·~ ..... , ..... t"tl> u..e ""'"~n' ~r '"'""' ""' 
-.11} 

n••l '""' rile •o>lll"'• nt 
f4.1 r dL'41t•·tl h•lt'I-"'!III~M• k'A" t"" c•,«ruv.l\l!ld a.olf)o. 

·---·· 
~~r~..,......- r ... ,.lW'!'l'.-.•• _. , • .....,.," t .. m.ollc.:illi'o UW a~lu•tmtnt t.o tla !><l:rtfO<Ibtr p-ad• df 
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,- all) "'"' or Sotid\Jit •t •• fual. '!111> ,..I In - t!iUl Ull.Dr I 
a mal- o1 - AIL 0.0 ""'""Ual for ~._. haw ...,. oiiW...t AilowlOJ .. blP .. 11 • Ul4l ~ttl•t rontro•l ,( Jll"""""""*,... 

ot ~,., 
CO~ t 11 ... •&.1• c./ • B..-.-A r oed mllllri• l'ftlo*t. 

Pouna.a IN PIILtniJ:t':D CO"" ra.cTICI ., boii'IIU, . ..... Jd t.. oo a..I,.,..S ll1&.L II " lb ,_ .. tlot 
Wany OC>OI!ti<>N an IIIPd 011 tloo tub)e<t l!f fllll.t!r· po~ 0161 JA rerulltod ljQAOUII ... bfdl 1111 8t 

'-I -~ ....t I 1Ja,.. ar~ t.llo un-tn fob tl*lll Ill .,.,. of fori. and 1111 autrtloltc It •~•t l'l<'h pr.rtl'dt 11 
tho lollo! .. llla ..... """""'adod I>> the co~ """"'rllvll or olr It -

1. r;-Ju •I c.l (!ad ~-Uy-Fqr ldi.M, bod• ~ 1'1")<1<1 the r••l folo Ill~ t#rn~ ol O.• ttl"ooriY ,. 
- or -.Jlu'-teol ju:r(l-. -1¥ of ohoul 36' · "'"" ~ll'fd by t)lo cm ..... uon. arul. mo•i ·I• .., v.wortl* • 
Ill.. 50" 1\11!<1 carboG, 8'~ O~"" less uh, lAd ~,; qr IMo ll> da.Uvo; lh~ ll~ \olutt•• •l ol r at th• ~ 
•~lphur, ut pl'<!(tr~b\1!. .-.ln<Ur. Four ' I'J""' nr \nato••~ ou •mploywd: I• 

!. El:JII'rio11« ..-1•~ nr,.,_~,. .,..t Hlg•.S•'•~•· Cti4l lb\1)10\lo~ 1)'111', In wh1cll ~ hl~·•tlorl\7 )1'1. lflllllttllllll 
-e.lil.iua))-IU.a ~~. Wt .. d 5'!'. ll'llpllur haw .,..,...t .. tn\1111 tl>t '"'"" ..... .., .ddllluri.tl olr, •hd oroJ«U " 
110 ll\>Uble bt fdlni, bollm or l!lotallurifeal fur<W'e. low .u.., (urnAtt ' I lOW vwlo<itt: llllo ~pe bAll U..llllll 
~pW- aMm tbal111ipbU:r If i'•i.lrilJ OOIIIQI!I..d by ""lotiiY olr ond..,. ~~~~trol "" ,.. 11 • • l b.<l l a.dii<AII lit 
burn~ IIi .II.IJli!MlOII, non~ of It belur ab!orbld b)'lht lbl P(lli1Uvt tr P\1, In whlth tile blab·veloc:llr air bod..., 
n;.w o? oth.,. \lqqo4 batb, u OQCtur~ ht Ut• uoual CCI11 •114 Alliin. In• , h• fUel ond prv)IICS.. h into a pool II,.., 
pc~r ~•trboratofT lat1U11:1111U'I!CI ror a>eltlnrr •lec!J<>Irtit larttr <:e>lumn ot lbw·••lociiY afr, lhu•llY bre.-kiAf .. 

tho 
~·· 

tue.l Ml rurn ••1111l~. •~4 dl .. ell'llno t lna IJ llu<iat!t 
J. Prqrlo;ooio ' '" Storog~• bini ror 11'11"'"' lbo larver «tllunn of lnw ... loelty a.lr hetore II lftllln 

h~ cOal •b<)u.kl bt durt~t pd have ~ bOJ>W"­ lha (ll:r- Tbo lo.tl.'li'r e.>homn or IQw.velodb' olr II 
.,,.bllnf old <'<>&! lA> llan CJ>• b1U """p'-1.<11; _...,.Ia IWUI\r P"'hnl•tt In 0\0VIOI 

l!_,.. 
lorou.d In I illilll .. 

tlu~~t of old lUI ate ll&bll ~ fin, ~~noiMr. ud t01<t. tlltoafb which the ·wut• tmm the turMCO 'Ill'"• 
eao•tnc tllnliCf'llt~ of """~ or \tis aa.IIO),.,..,., ptol\<on~t rUat I n>1ll I 00 W ft• 

4. lVII• ~~ BA:ooW! 1H. DTi..t .,.tIUjore iD.., l'>ll•~·­ f' lA doe l!tn~II'IIMI ll)'ot<tn of •tO'" • Jlollo ttl! 
(&) To bdlf\.&b! the Jllll...ut.ft« Ji•lorr ~ \IJillll <>f a.lr .,.. l>f»ll1•4. ~liM """"'ted by fa-. • 
.,.... """'11<1 .u~~ tll• ~eut ~ m _..,.. l>lowtro. ed C11 .. rtrrula~<o lito quutl\7 (• -
to penlllt hlp f!..,te ~· 1~ lenllJ"l'&!aree whkb \ht blvh· •tioclt:r al r Ant I,.,_ with tbt '""" -­
t14D af fol)l. tlrtfna of tJ.e <0&1 aloo prGIIIOIOiiltli!0- &lid..,,,.! ... the r .. o~ &tt•r •lll<b • Iii~ ..... 
>11 .t tmuperaillre. (o) Dried <0&1 'Will lltnr - •ilT """' Itt of al~ • .appll..l 

-rn. 
~111 ll\ l.k t<llller ot 0. 

bom lllu &lid l.bl'oaall 1M (wolm tad blli"Mn. C.l lllMlll.ll- a aluirp PJ'I)J.rtloa l)f !la.m• o11d qlllt\ ._ 
~lol bot dotcl to I~ 6l.lllll~ or lou '!~Mll-lbh. ttibultolt of tllll ruot tluwr)l • larlf"' volu.,.. •I _.. 
tU.CIP\ lllat liP!~~!~ eM bt t<odll1 llndlOII W'i\b 5 \0 t.aud olr al low ttloclly, Thi<l trl>" a! burott lo -
&'it com>bblod 1!1oimln> an;, &<!Jo•loldo In dt,.....lk•"• 

uoo• 
Tlwl b4alatl olr .....,. II 

IS FiN- of Gria.~iy-Tioe a- tllt .-1 tbt _... tiJllllll'iiiUI'II f MII tG 1300 P .. u Ia opoa)olllllil 
~Ita c-bu.otlcm. wi!ll DW!w\y blaMt llllloe...,. undl<t: osualb' 10 90"' IJ> 16' of tho tolt tnl.,. will Ill 
It La ~ and «:o!t'llllltallT pa~~ibllt to rrrio4 rllfl. QAt t!6 to fl'lllll ,...woorawre- 1'11it ...,. 
eMl 10 lhat at 1tut !16'\ ... o-,.. • 1JIO..cltoll tie>-. U4 llf'(l tai"G<<lh U. rc&fllertiltve chambtra lA ~ 
1(tl. wJD.paao SQO...-Il aln._ 11:1 a Vlllw.. t .r) Slqlo ~ ID whidl \be lilt~·....., 

t Cwt .{HntiJ~. G~_,, .., Ujlir~n.­ '" UlA-t:U &lid oa\"1110 l .. tllol oJOd ~rojtret. It lola tiw 

pr ~ u In ol ~~.w....,. '-~ ""U.. nrlarJlilln ~radkt. ul)<lor IWLIIlt l1t fl 
prl"' oM"" U.. ~~'!dB> .t lha a.! to lit lll!lli .. ,,...,.tro"' • taD. Tllet.ddlt lona! a1r roqoiMftr 

011 u.. a.t1• ot or _, ... otamtos _...,tlod !l tJidureol " oblck ll,.rt. all4 a~un """""' 
1..5'\, wWt..,., aoa~o~ ...... "" 

!00 - .,., "• 
!11'0M11t ratel pf ...... IUI4 ... ~ U.. bocr<l allll tluwtb \be kiln 41aharae upon!.,. 

t.nd rurrllla 1a prJOo 
bo•-

me tJ 10 f8 pu '""' U>• I~ Atr l'< .. • llrt ..., 1:1«1 t/ Stlid J>r.fl-l.ir 
-of p~'Will 1M so &lid .0.:.. pot' - ,r-u,... or I az. ...WIU t.11<r ...,.~~u.uoo ~ 
m4 lndwliltc ~adl"'!! diu.-. iJ>Woit. lk'pl'eliillt or <>l - 111""' o! ,,....,.._, from ai r and tu.l lllsltt 
do)l,...u.kloa """'- ~P loll lb. In prutu"' J~ or oth.r ~\til 

7. Do"'/<T ,,.,. V..l Pontd«f A>allap ilo ~ • .Air­ lilta Ia IIU..-ful •ad .onatonl u.oe lor 10101'1. &liB 
A mlmn ruc_""' of ~IIol ~rflela I• air wiD Mt lplto 4:rafl ohMtld ... of Olllt ouJ!Iclent Lnl\)t>«il.t to ·-. 
until II a cortlitn a.n.lty; 1111 IIIIo o\llt't hAnd, porl.lal YII<:UUIII In th• tum'"' th.tt,..b1 htlplnr t.llo 1111 
a mlxlun Ul&t It too Mil In Mol dU.t lw a leMorM:r tu aoa air lnlo ••II n•l oOt of tho tb.tmbc>r; 11." ~ 
•nullh•r Jtome. Dwt\ doil<!l ohllllld !Uifu.-.lb bot aV'>tdod 

thf /IIU51 be enOUIJh. bUWoiVfr, In ulra<l •II Ule p~ll ot 0111llolt !lir~ clwllban, and aU •PA!lu or llllmttl 
Cllmbuatfon. abould be ki!lit ....,~,. Pulv,rtud coal ahoulcl bo cOD· 

Dulv" ~I F•,.,..c-l"otl• low In volo'tll• Ito\ v~r!'ll ftum tnllla to bini In •• mmpa<t <o!lllltltlo .,. fl'll" n. 
llljlb 1n ~~ ~&rbon, u anlhl'll<ll• end coh In-, 10-lllbl•; ~lr cun<tn!I .twuld not bt -.nd \9 ~liY~Y pul••r­
<l)ll,. o •J*Ial r~rn- In w~ltll tha hwomlftr lllel IIIII ~ <01l lf any ~U~tr mothocl c.tJI be clei>Ue4. t.HI<· 
olr - i.lti'OIIib tM ftomt onn th• pl'lldU<I• ~ fliW)d 1Je UOilped, lo 1\{t<'fl1t Ullclun- M • .rul .... ot 
btlltlt)o, \o ll waw-toolod, arcllt'il ftrtbrlolt dsamlltt, Ill t1imala11Qlll lu lnateet$iblo ~ Ca~ .. ~ In t.llo 
lhoir ot way 14 the C~rAAta or boiler Wll•n \bll noMiih haodllnt pul..,rbtd toi!l t.nd poorly do&lpotl plal\B 
tollllltu.,._. ol Ill& fuel ttulllt fl'llln I l:o Mll.o It II 

are ll>e oii!Jeaullet at~~-· 
"-"'"•1/JII ~1 o c-1 dtllblll •lou Prnlitl'-lt IJIIollutely ~ .,.ppo.rt «>lllb•• """""' • !~"" I. I!DlJII. a1oon 1100• to I OQO ' F., \1\o dull pulll! or earltoa, C!OilttOl 1M !low <II ~rbtd naJ to llie IIU.nlor, a.ad 
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lll&l*l.llutd. 'l'~o w•tii"NUOI~ Rl'l!h. tur wall. and •Ide ftrtna I• r•lohvely muN effl~lrnt and n>oM! Mli'Jinr 
nDo ""' mado of a •IK'<'iRI form llf ftrellrlcll:, wb•ch harnl liriQJc. bu( the fecdlnr or molal '"'"I ""'lots 

IMn 
""" 

.tJrt I" plaot o1·er lh• wator t .. !J.. AlLer tll'<'u~1tl11~ Qf tilt but in th~ mott Ultdtslrabl~ plr.:.e. Ll'tke at.<> 
~'"~h tht tat~. tb' Wll\l!!t p:;u-.tt~ W lbe l1utwt0 or oc<ur •n 1>-":'inll and remcwinl! the cllnlrer. In lh~ di .. 
IIIIUr at .. ppro~ln1otel" lq(, I' , • •111\Ulll!( 110 app ... l· C!l\-arge M unburnefi tu~t »nd in t.~e t\ue KAii 
.W. ktlt or htat. l.1~111t.•!.n nud httunHhiJU4 \'tt:.l r•-1uare Ptiii!He.r..Ct11 /i'lrt~ll : Rtferrtng ln W. ll. JJisuvelt'o 
110 IPKlol fui'U&l·•· AJ l ho v<>l•lll .. l .. nlt• ~""" llOO ro.olllls' od .. QUotod lu KdAl, f>ll¥& 8l9, it wtll h.! 1\0itcl 
tiM) 700' •••• ftom lh~ l'11dlllnt b&ll or th• wallt, the lbal 'IRU~II cuJt. of .cu wa• proclU«<l from one toll 
lllltno lo ..tf..UIIJ)<Jrtin~ . ...,d ~·~I'} but oolt In tllo (u.t o! OtJAI, and •·oJitainod 20.311,162 k .l..u" or 1116 B.t.u. 
II Ubtnled befor. wmlnl' Into ••out<IJ!l w•U. IUlY onld per cubit fool, or 2:!70 6.t.u. l)<r pound or ru. Tho 
~ 

F""''"'• 
compo.~illon of the n>ll1 from wh~ thi• p.• w,.. mt>dr 

1!. Mh or Slttv-Authn~c•to, oolto ~;,..... Alld was at (1)1~! ·wat.t.r .. J..2G<,. t vulatilt> U'IAller. 36.22', ; 
Urnllf 1111h 110 n<tl •laK. Hlt\Uillnou• oual .ull will ~lag 1\It<l car.b<ln, G7.P8~" : •ulphu1 . 0,10' , , .. 11, 3.78'\ . 
.. the bouom or tbe f\lr~•« t lunnber if not bll&nk,ted Ono tm& eontai.,. II A~.o lb. carbon an~ ~.4 lb •olalll• 
•lth cooler otr . proJWrlJ· odrn•l1..t. ond iJ aJIO""'~ t-> eombugtfbl•, tbo <~~"'iN' ~f whlc!J ,. 81,302,1!00 B.t.u. 
rmaln ""' lo•tr "' tb• fllmooo:.. M:U!'\ or til¢ u h frnnl Hone~. In the pr- or '"'lftoo.lloo ond porlJiatloo~ 

plllYollte.l tot~ I p;.a.~ •w•r throu1111 the bre<!Chlna to th• there w~ a 1081 oC ~.2•, nf th• """'I>' uf the 1:0111. 
mloDO, whore the ••h t• ••r•rAII:tl from U1e """""' Proiluccri! are built WdJQ• whkh wlU do •liahtly better 
T!ltt ])01'\IVn wluoh ""ttl<• lu the ft!Hlr uf the r~mAI.t Ulan tbio. 
iJ1IJIIJ;I bo ~moved trom tim• t.<> lim•" lh• qullntity I• 011 ""'I Nor "'"!-Gtu FM.nu : Cuol, propcrb pulvvt 
1u1a11 •nd l llrbt. 1.\od JUlit hurued~ 1:6 AI\ ,.-U.etb t11• .tt~mlt tlth•lti tll .it.r 

It, Pk'ff4~• 1'n.;pnul111r,.. t~lld .SI.G.st Pni'WidlwH­ 1111 tltennal rapJICit)• Ia ~o110ernod; and the )'Irk• of the 
T!IIIIporOllUI'O:f ""'wettl 1800 •nd uro011 t-. """ be nllliO­ """' PI'OJ)&red • nd dollyeffil Into Lh* rurnoce if directly 
tillllll !11 lh• fto:mt. Sl•i rorm• more readllr nt luwh cnrorlli11lhl., nn the ~<!ill-unit b.,.l •• wl!h \~< oi)IIL or !u•l 
Clmpe.ratur~ ti«H&tbtm)l ~"''''ptr bt ... nkt.dn,- wiln or po deUnrM Into tllt furnutt•. plu• lh• •lll!bt •ddl­
toolor air, al""'.f" r•m•m~>«rtnll' tho ad•l••bl lllt ••C nl,. t lonal co•l for "'b .....,ovol. 
bJnlnJ lh• !llWn>VI)\ ,...,01>\ljtO Of ("Q~ ~'rom 16.6 ~ SavlJJ!I> by tb~ adovtion of pu.,orliacl fuel Jn tlw 
1'1 or co, II rroqoeoltlY obta\ne<l untl•r oper•lln~ rnn· (JVernt.ion of VlriO'Ut typo of funuu,.., hA\'e bt!en at... 
iltlJIU lAin eel u followo : h .. tlng and baihelll\K furnatn, 20 

l'- Cllcdluvo•ll h • •II.,I<IIHI/f<ol J'u,.,.~u.,_& • .,.,..J. (oll6({ : pUdclllrJJr (Jlnl ...... 30 to 60• ~ ; Ol)<llhtaf\h fur­
""'' ~«m> to 1>0lnL l~ U•e nto>ed81LJ' tor nrtf""l boJftu na<eo, eompared wltb ~ produeon, 30 to 40•" : ll:')pper 
wo1lt whore th• wo•t• '"""' e.otu tho t'tlCel'~"'tlve reve.rbqa[ory, &moltl.n& 01'\', 30 lU 4$' "' Ill othu fur · 
tllam~Mlf<. T'UJ'11iO.C lh• (llr .. ttun of l b• p• .. \1~ ¥Ad nocoa, the aonsumptton h .. """" mlu<ocl to the folluw­
dowll revuol tim~ lends lo dlt<hArlle Ute dust Lolll(tn­ tnr ~gur<i : ct~ntlnuoue I•Uiet lt~tillJI, IGO u .. of coal pu 
t!llll', aiiC>wln.- lh• major J>'rt 10 aeh ~ In th• bntlDm too of bllltt& : dualpba!Uior lruo on in rotary klhu. 
M ~ J*UIIOS. whon<o I! t• •••lb nomoved lhn>Ut11 il'J$ lb. of -I per ton ur uro; d.,-ln.- •Uid nudulltin~r 

pr"'!cr eleanlnr d1>0n a1 th• •16•""· not lnt"'rf•n rw v lth itOG on. In roL&J'f kiiJUt, on t~bl oC 30<, r .... mol•t.ore 
lbt operation ur tile furn• ot. Th, - th•n illter •Jld 11r. ~omblnod moisture. 477 lb a! -• 'ptr Jroo.a 
l~rGUrb tb .. lc•rworil, p-rh• •f)llttd nnd lrl.llalltd, ton of o~e. The ftl!lltu JIVID an fl'l:lm actual 'lll<!l'lllio::.s 
Th• narro"' $Ide of lb• hrfl!ll \lie llhould be Wd venl­ IWer ""t~ded pe.rlodo, o.nd <Onfirm the contootloo tl>•~ 
.. ur ond on ridn wtoll .. "' Jl<'rmlt tho u•o ••f l•mvi- eool \lurno<l lu true pul•erlucl form I• tlwo only method 
1!141W .., ... 1)<1., to '"move th~ """ whl<h m•1 h••• b)' w~lch evtry unit In U>o fuel can be mode 10 develop 
ooMed lty the vutltnl rnruc.want 
wiU Wldo•btf<!ly lei•• 

b•lll• wlllb,. ThJa • iu ruU vaJua. 
t ltt "'~•nan~tina ·~··~,.. 11 li fe 

oq,W to tile !Holt n«>rd ,.., .ttalnt«<, A! th• nArrow 
fill< oi o •artlcal t ile P'""""' llttl• •ucf•<• (or t.h• The Metallurgy of Antimony in France• 
~ulor!tuh 14 ,.,., ~h and tho• oiQtl• lh• ~·· I>•M•x ... 

1.1. 1/o,..IIO [;if,.._ The llf• M turno<Oil in which pul­ In <OMidtl'lnlf Uw metallurfP' of Rothnoll)', II I• \o 
"rl•i<l fuel "' •• 1!(1 I~ "'I""' tn tllU n r O.nd-ftr<d. alDk<r. t.. r.n,omll<ored lbat all <ondltlona aro oubJttl to 
011. or po•tnl<l furl!"""· By abo<>Jutt eonlrol or tho tbt con<tant ftu<tualions of lhe worlll mar'ket (o.r 
'lll&btl(l G[ <o<ll • no oir, t~e vl!kletcy of tho «pllndl!(l lb• met•t. Be.rore tho WAr the metalluryy ol anti­
- <liD he rt<tu•od unti l •ro.ol•n of nfr•et~rl•• ~><'­ mony h~~ nr••••<l liltle att..,tlon. It wu tho rule 
...., .. hardly cllll<.'tmlt•lo, 

u. 
l<o Veal, b~ • Almpl• pruc .. 01 liClUitloll, only the 

6nitUJ~!I ot 
! 

P ti.l;•rnt"tl t'O«/- Jn tb1t (:U(Wt!t.>t.hui. •ltbtat oreo, ood a t p<>l""' b .. l ~ltllalod tor fOODOmlcal 
oU lila bo1111fi!A nf pulnl'il .. t tUlll rhQuld boo U&kl!ll fu1o reduction. nolobly In England. L.arar, In frt111et. Wh.ot"f 
~h 1abot t;A"\1iaat in(~c4 tu-l efftt.itn~._ t:liillty tho dol>l)flt. ,.,. .... rolat.i••l)l le•n. • ettnple m•tblld oi 
hlr l'lo•or·adjUJtrnent. ond , ,,..,.._ oC •mnk<. vQlatilising '"""lltl& WAA "dnpted Wbith <'CIIlVe:rtod the 

aoLlntony ccmteotlt Into the oxide Sb,O,. wht<h wu tben 
(;OM PAMA'fJV)~ CIJSTh. 4..l' n 'EcONOK lt), •lthd w id dlra-1 or eunnrt.d to te~ulut by dduetioh 

in •mall revt<r~rstory furnaCH. UU])lt• the ditc:CW­'111~ tllki""'Y ,.f ha:nu druiJI d•JM'n.d~ Ul>Cin lb• skill 
•ry of au irul!<)rb.llt d•pq.ll a! riob goid-bo!oriua <tlbnite u d r.tlal>lnl:)' of lhe tlrtll>"n, Wi th the b .. t of altortl­

doR, • lou or cu·. he•tln, vnlll• ~~ frtQu•nt, a.nd It 
otwu reo<h .. "" h(gb .. 41)' •• l&klur tnto •"Onll14enottoo 
tilt &nal)'llil uf the o1<b 1nd e>! the ftuo CR Stoloel' 
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Six-cent Copper from Calumet & Hecla Tailings 
0- ;0,000;000 Tons <Jf Sand, Accumlllatecl During Half a Ccn lWlJ. 

Belns Treat<J by T abllng, Flola/(Qn, anJ L<aching 

By C. H. llenedltl 
)U-I,.IIurlbo,, '"''""..,.' .& tiP.~ 'f"O'Rii\•'I<IJI.U•I 1'1l'l'l .. ' · " 

l.,.;i ..... , It l•~·h 

T
lU!: CALL'Mm Si ltEI)I.A ~IINl!'ll~ t'O w•• 
tu:ptll~ In IS71 •t~;. ('(ln~l..Ullth•n "r r1~lU t~tla 
pei..m'~ tw~Jo u! nahll• ... lmporthh•""· H;tttnhe.r v.·~tb t li0o 

C&lu!Mt ~Unln.r ('o, lnttn<<i In 1~66. and lhr lfffij• 
Mining llo. orgo.n!U'd •lxlllt a y04r la\tr. Uolh lh .. • 
\otlt!t ef)nlfialn let ft'unt.1 nrot\tahlt II:Muntt Rl ,_ncr ISPil 
lll!po t..h':' f!.Ct(llltJrt of JUmp mf11.8. Tj,r l'nlum~t Mlninv 
to. b st. t•l'l!lt'l..d it• rnil1 at the min~ bOl In 11 fo-~ ~~~ 
1NI1'~ lQ it& prel!tDl t~llo on 11or~h l..a.1i,c:e MtljohunJ; ttw 
oito on which tM ll•~l• Mlnln• r.u. luld oJ....-•d} lnolli h• 
c,.rldn•l mfll 1nd •·.h:leh ill" about four mH~ fr~111 th~ 
mine. Tll~u mftJf! h•ve beton in tt~•Jh'tl<l! thtrt, at the $1-.,tr 1)/fJI'It , alww;nu fltMUOi pur.J ltn.d tt~thiUfttiJ 
i&llle t.IU!, for upward o.f 1\ tty yeam nud ba.vt~ beton I}Urtf~lf lrttt 
dt!p~>!tli~ lhe.Jr llj)Jf\)'11 tontlnurll.ll'l)' h •to Tortb Le ko 
dnrlor tlult p<rlad. or L..nnw-o a.- " ttAnd wht!rl, It !'ICJWIJ N\'¢1v1ng wtwtJ wtdl 
Tnri~ l..Akt lA one (f/ ll -Al'rtet Inland JliktA in lJIU ""''·r~l~•tm or bucltt'U in Urt~ Pl't•tP"erl' "'hfch tlik• th•,l r "K.-.et.n4w peo,ln.tula 11f upper Mft::hlJILO, but iA dl_,.. toad at the bo-tHlm a nd dJ,~olulrJro htu."t-lfti.11Hy t~n iil.,. 

tiotcria.fied by ~fnat on lbe ~~~:me lt!' t!.l u t~kt! Suprrlur. IJI'\III~hlnt th, t6Jh Starlin¥ wl1h a tO..f t. Whf"el tbe 
witb whldi it 1\U nAYipbt~ eanu~tlt•n: 11 n(t 1t b dJ~· dlilmft~r ot llif(~h't' •.•ihtoe1,. wu llu:rea..sed, t\'1 40, 
tlaaulshtJ turth"r ltY t.he furt l..hat It J~ uuUr det~.,JJ r~l11" th<ll 10 (;(), and ftn•IIJI lu G~ fl.. Ia th• dUired 
U•e lo ilt arM. At tht: tfmt! thW: mill,. wr r• t:tt'\!t~ 

••••.h 
"" tho .r •11)· ..,,t~vott<m, 

•hol1! of tl•l• ioke thtr• wwo oo lbou~ht Orl;luJU.)' two mill• ~"''" bolh. known Mlhe !:<~~•""'' ildn~r os•~pt tb• deoll"' to find N om ! yr thf -d all· mlU aod thf HliC'la mill. and th~ nr~ two dbti.nrl 
inp, but L'Onlid•rin~ the d••tli>JV!t .. t or tl>o "''"' lllld ullJfn.J pflro- wllh tb~~r renttor~ ataout Lhrec·QU.a.de.N ot 
of tb.a ~ or metaUure-r in th" ftf1y J·ea..n: tt'JIIC\wlnlt I Mfll• fi JlUt l'.fld W1lh ~lp,ar Wlitt'.r blllWt'tiP, the twq 
tho foundation o! lbe 111Uio. [1(1 btH•r alt.! <nuld b••" • lmoel fndV"Inl a ba.) from wbith ill dl'I\WU thP. .,.Jlter 
betA fouad a tl)'Whttt. Tht 1-hort adJat'~nt t 4) the- ltl.k'•"' rqr lhe pu.mJ!Int a llltltm. T b.e:se ta11111.J( pil.a Ct'l\·t!J't!d 
II rtlollvdy !lat. oo that Ill bldldina• are at opprnx•­ lin arc,_ t ahuu\ 1~2 a.cn11 ~t l one. Umo and vary ' n 
.,.ttiT ~· """"' 

fJ
1• .. 1, but ~· •l(lpl.n~t bllt. ru nrrfnr; d('Jlth t••m I!Othii•P at the ~hvre ffno to 120 ft. 'l'b• 

4own t.owal'd tM ~tw~ pt!-hldt t•l ._ lltilfnan urad~~. to .rrdllmnHnn ~Jonli art t'rtcted u.ntrlll1' to tht north 
1 ~t~vll)' ralln>Od, and • lr••tf• of madl'l'lle l•nl<lb 4! tllo C..lumH pll•, ""d It I• thl• Pll• tlut I• now btlnK 
-'"' the nt:ai8M.ft ths.v~!ion l or arav{ty ru11 to t iUt ,...,)•lm•d. Th• Hecla b•nk "gl<Jmerllt• 
.,.b!u atJdll.ll1liJil 

w•• all tlf it' "'

oJ,... Lalt•, up to • 1-.lut 10011. ~ut •ill\'• that dAle the .. uth or eJt.­
1'htl mille wet .. bunt to th< •hore or Tor<h lrMI< tlfld h.., be<ll .,.,.uy •my~d~loid tallll)p o! mucll 

l fld for •~ yNrs thrrt!: \trill!. .au:nlclcmt ~tlt~JAllofl so lo'lli.'tlt tcndfl'. 11nd th•!rt~: wtU bl! • bount\ney Une belwPe.n 
the rongloru, Mit• ond lh• •myii\Wol~. whloh. OJ! 
dt'f'tl~. will be .& mJ.x-tuu or tL~ twe~.. Wbe:n thit 
·mf.l'tf't ma.tf'J'iJII lJ to bt: rt"datm~ h wilt re-uJt ell:.t,er 
1n tlw lrtehudnn M ltJ"'·Iradt! milt.r:r1a1 whic:h would nqt 
rat.Y by IU-4!1r to t't'<.t.\m or in t h• fX('1tJAfftn of .otUl! 
conghu••n•• l.olflnr whith by l~lf wouJij be prOI\IabiL 

AI lho be•lnulna nf rnlnlnl! •ll"••tlma In t.bt late 
60'• Hue qrtt Will nwntnp beHt!r thAn 100 lb. to the 
ron b1 AMI\Y and tbt metallurgic:al mothodl wert natU~ 
rally erude <om.part<d In r•n ... nt-<laf •ta~.WdJ. The 0"' 
tnrr~a!td ID TJtl\neu ror •omt! y~n Utll•• the optol.nc 
of th• min ... • nd tafiiiiV k ... ., of 20 1~. In the ton aDd 
thMt~ "'"(!r_, fLOt..OUt oC tht ordlu..,. to lh* yeara the 
~m<ll•r< roqul>·«< • ••rt blrb-trr-do ~rad:u~t and u 
the ftn• <'OJ>Ill'.r <ould nOI be <on<onlrite<l ~r<>11tably to 

U.t tht WJ[np rlfn 1ntll the btb ._r •ravtty., but u •mdl<!r roqul ,....enl>. pratlkally no dfor1 ..,.. Jllode IO 
lila lne,... .. In .,_ th• •bor• Jrradually ,..,_ aave~ lM- .1JimtJ untU ah(lut t &i(t, when buddlt!il ur t."il'· ~fl ~ 
....,. AAd ft wa• neeH~~IIry to pru•lde eo·m., mt~nft l'I'Ere of t.1UJa..r aUme tablP.f int:rodd~. Noitbel' WU> any 
IM.u tht tallJnx auftklt'.nt t lf'V•1Jon to rcu:b tb~ tah. ~ttfN't m.-dfl', eCC!eJ)l •pa.tt"'odlc•Ut. to dn all)· gr:tnatna­
fOf' thit-p~e- A dt~vfae waut dev-eloped uniqoo lit \hit otht r tba-11 t-hai by Uw Mitri..o.al J((anlp. whleb VUJ~hed aU 

...,try al !bit Llmf'. and ••·•n .)'el bu l few • re In ... m1tr.J"ftl lo Jll!"l!l 1b:J'.,ush a A·hi. ro1.1:od opehlnK *!UeQ • 

.U!olde ~~ th< Lllke ~up<rlor coppor dl>lrftl T h1• la Thl~ madt' fut \'(try r1rh t.ailfuj.•s. a.J.ld it """' not untn 
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ern tin&1!1'itldJng nu~hJn~ry, ¢<tlnefdent as it "'""' fa 
tbe J41<e Sup•dnr d[strM Wt\h tbu lptroduil!Jon o! \114 
IOW-Jlf.esi:Ut'~ tnr~ln& and .:uusequcot chCAf! eleetrJc 
Jl<IW<r, ft ,. .. oot felt lhot ;h; tlm~ wna rlgbl foT I><· 
1innlng ope.raltion•. Th~J1. nt flrr~t, t.be plnn~ wtr!>1 only 
lor Aner- tillrl:dlnJ< aud \VIltley \abl• t.n:abnont, And it 
was the 0\l!«tatlon t~t tbe rec:nverr might nOI •Jtcaod 
40 per •ent. Even Utt• Waf ot\!'llttlve. one! work wu 
~J{I)n in 1012. T.he regrinding plan! woo not yot !11 
opou~O.. ho~-... r. befi>t& th~ loocllfng pre><,... w•• 
dt\'el~f)Od. wb!elt proml$0d t~ dcu~ tho • nliolpau.'<l 
re<oYery. Const:nlttion w&rrk wu •tart.<! !n !914 nn 
the ltatMng 

tattoo w•• plant, dcai•ned '" tr••t ... nd . .,.) •lCllft'l· 
~• continued on the lreatmant or the allmo 
by the oame ~ 'l'.ht ""Pid dovelopmunt of ftoL&. 
tlim. hOWtvtr, ood lt. JU!opl.tll~n at \be Golumtl ~ 
lf~~th to native coppur, mAde It advll!llblo t.n di•annlinuc 
worlr Oo tho leae.htna: l)f allnte, Autl o RotatiJJn pt•IJ.t 
WM .,. .. ted fctr lhl& material. Thl!,A~•h• ltH:Jwe.ol 

the ""''"""' •• that about 86 t>Or oc•nt of lh• vllt"e.< 
wnlainod in lh•oc taUlng pU.. will prob•hly be ol>­
lollned by tho prt...,t pi'O<lt!!. Ina..,ueh .. the ..,. 
~ry ~0 the On!. or.UciniUS ¥'b Iii boUt n Jl'r cent, OVff' 

About 189$. wilb tho lt&lrodU<:!ion ''' Wllfiey tllblea, 110011 ~• P•• oont of tho nl•>al conl<nts ol the Calltm•• _. 
Coll<i.lffil hy ane gnodlut In Ohi.l••n IUid U.t&r In l!!ll'­

'cti~ mill\,. Uuu • .nr 'Wriooa al~pt. W:ul" mlldo to r~ 
doi!O th! 1118""' o( fine incl<leed or attaebod <OJ>p<r. The 
lr'ltroduetion M thtJ mnr1' rnodeto maclllnerr was ~o-­
lll(ldGt "'lib n rapid C•lllo~r olr lw l.bo qooll!r ol th• 
on ...,, Ill the mill. OWIDit ll"" ly m tl1• II••••J>TDi m 
atade of the depooit underground and part!)' \o tbe 
tact that l""er-grA9-e PI" could I,. tr.•ted lltOnomftaUy. 
A rurlh,;r decided dlVP h• lhe «•IPJ>O> '""""" foll•wtd 
lll<! lnrlallatfon ul a m<Tind1ng t>l•nt In l908 and modo 
it appear tl!At (he tafilnga ""boeQUl!Jlt "' tMt dl\tc might 
nol·)\e ptqjltablr reworked, altbo>ah \Iter 
abon! 9 lb. Th.,, stiU ~••ualnort 

of copper to the ton. t•nlnga Wl!)'u 
""'' " 11"-Ufl 

er~dlnlil1 .. ~rol)'atod on ono poriloJJ of tho C•lumet •tr""'l..•i->~ 
t•llu, Wl\h ih• diowvo.ry of th• le<~ehlng procuo In ~-
11H2 and Ole adaptation t)f tloutton 11 few yeaT!\ l-11ter •• ~\'Mrr.i"

.w,.,.,_> 
#ia4) • 

il ~ ••idont that tb•"" •PI)lU"!!r!Uy wurtW.sauil· 
iliJIII wen of eennomfe volua, 1l1 tb.,.• t~o l'W julrt. p .. •l!d 

(~~~~'7'~..., 
t-:--ntl';.!, T~~o1..-g 

the worll; waa lllmoif elllirely oa llal>!r fin•. 1<11" Dcl!7' TI-JI-IIIt1lff" fl'~ 
sni~ taillnp, •od the curioUl loot i• tha~ ,wllilc tho 

"WA! 
~',') recoverr ~, t.tm Jes~ "tbe cost per pound o( copper "'l'-- -•O.•l 

01-~~, 
reto\·~d wsus ta 1ow aa an tlte: rieht.r (QU.rr.e t.tdUnga- uf 
orevlop• C)P'll'lltfQ)!J, 'I'M; h! l>ec:Au~• tlW t'ef1'1ijd~ l*'t~lt'JL 
ro•t 1• .:rltl•oly ellmtnoiA:d. 

Tl\l<t ~~- ta!lin~• bJid romonlll'cl•l (>O,.IUUill•• wos 
rt<o(llll:z<d ror • ~I ma•? 1\>lll'll ooror<~ o:icy •~~'•~ II<itl• tOJ>g to.,er~!• lode at mined will 1., obtafnold u ~~ ,...o.••rr """ ~n. U~(fl tllo d•volopmont ol mold· refined copper, n roeonl prob&bl\< 10nlqoe In t4• bt•t.orr 

of •11;r ~oppt<Nnhwuc ~ration, 
AJ.t.liooah U.. l'jlmm.trtlal poblbTIIIJ .. o! \h\'1(0 4l­

II'U!il$ 'h~d """" ncogniR4 lD~r befOr<l to<'<>ftry pl• nl& 
....,_.., cr~l.td, l:boir troatoneni w.u ®t •ulflcl~nU. lm­
mfnent to prtwtot aotlacet cqbb.mtnAJion. All the rub-­
bish nr t~ BUimp mill$ JIDd from !be odjatt'nl toWl'l\ 
W!HI de_pol'llted ~'n t~' o( t.b.,•e "Ja:nd bA~r and lllthtl.U,Jh 
lbllt ru~hl•b d""" not ••n•Utute ' lar¥" 11"'"""~•~• <If 
th• to!lll welg)\t, It " "'IY•to to tho .. ~da of ~ of 
~ert tontelvaM& JUud •nd tis_. or mntnht.l. •nd ~0.7 
~lAo !or lh• rtVfllrklng ot th• sllnd bAd to take jato 
•ccounl a mlt>~ 6:( -aA.tu!t, b~ (ron, WI"' C&blt>, la.t.aftot­
dot platea, and oubmeried k>p. A!\•r 6<~ yeaTC< ot 

M•lkl rilowi"'! mtu of •OllJ/4 {llf> r<•$104/lo~ fl/o7tl . operatlcm tho lbc~lo~ ~rodge or(RinAU;r dul!•n bu boon 
r u 1(tlr.U<t1 ~"11'JtriAnlh tab fJ#Jft~, tm4 Ill!" rli:wlt, l.n «~""MJl\j.W<on ~tl\qot ..at .nny ttmn liA~•il, h-ad .lltorJnu• 

retlo.im<:blf' •n,tf)!. dilll<o~t)< io opernliOI). 
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Tbt reclntnation piJn\ a-A a1 pre-.nt eoMUtuled c:on· ror drodl[ioy the ••nd directly tro1r1 lb6 pOt ••d dl•· 
·ailttt Of Jh•tt uuttw flt•po;rate.ty ho'l.liH'lll al f.oUow.-: cb&rJIInlr It tlu"ou•h obo J)<lntuan lin• to a atalf-ry 

oerow at lito •lro« p!AJtl. Tblo olfml~•t.od enUr~ tho 1. Dre<l1e. 
ro!TOJ•In• MNl<!\ •• tbe dl'ldlle and the •E<ond dt'<d.lle l. Sbort" pUmpiow rlanl A.ud t!lb:16llytnr bOUde. 

0, Pltl'l\P, t-nd rtulted tJa R•-~:rlndln.- pla11l A fftD]an~otUI "'''lng (If pnwe.r 
l.na mAintonano:e. lt It Jurprulog whot lar3e pi...., 4. Lt .. blng and dlatiUatl~o plant­
o( limber, l';11)f, a4d •»en ••~ S. Flototlon pl>nt. ~1*!1 PIA.I~ bto Pit~<¢ np 
~Y lito pump and carrl•d lhroua11 3,000 tL of lh• tO·In, 

fiJI, J •how• • dlal!l'llm Of l~t uni~ ot lttlo J•Lin< diochara.o p)r") 0<> thr <O<o!i>ing pool on Ahtore without 
In tQnr...,~IQn with tht nth"' mill huildlnll'. 1'1". 2 i• u "Choking pump o r p1pe.. 
11ow ahe.t. In """16 \lfnu 2 IL or ~ on tho l•k• Ia UIU&[, 20 

l. Drtdg<-lt wu te...,«nlrod ' ' nor• that A >ll<tlnf\ de:a, bel6w !.f':f'O l11 ri!Jot uncommon~ and oj.ttaliy for tv.·o. 
dtod~•o>uld bo tbe on~· pco•tble m•••• of ~llllmf11.11· l" lhm> ........,. !be to,nP<r>luro ,. c;onUn·ll1)W>IJ/ b<low 
O..•i tailing., bte~o"" o! the ~~ptlt or the dti'OJH and nro. HDWtvtr. thfte c:onditinr1s hue cau.aod UO dcl~y 
l,h., AP,~r\t;.v ur lh~ climate. lt Wll not IH&ible t-o d.t' .. In lhe elgll! reul of upenttfoo, aod the dre~ b~ 

1 ... di!Mult, and IOM llf tlmt Jn mld·wlnler tban the 
railrQIId that brinK• oro from tile miu lA> th• mill, 
A,t ftr.t, effor-t! wore vu~d~ 10 cmt 1h" le(l: ll'flm about 
the dredp 111d lwol It nw,.y. When lh• r""~lvlns 
~~ wa1 ~l>l'ontlniled. h"we .. r, w tll•! lbt '""""~ 

"''"" • dr.dt< ••>· ·~inJOntollon on a l!ml ll ...,.1 •• d.n:-d~ug punl)) Wu:l nil\ t(.•qulr!MI, thi• J)Untp wu ton~ 
btc&UR from tb.- vcl'y 111s-turoe a! Lbo ru~blvn lat)t~lt n<Cted lo • Pil>lt aurrouruhna tbc dredae aod dloe~Arl!etl 
eporaUon only wat -poe."'lbJ~, Nu dredJtt bad ~ver bun walt!r r.broulth a 3llti~ ot noult!ll ilbout lfJ ft. tlbovt 
.-l)lllt'd to df~ 110 11. bo•mw the wator IC<d. h bqel<ft the dill:~ ot Jh• drtld.re. 'fb• ll!lil>lliOIJ O..m •b~ w•tcr 
trfd:r• WA! ,·ooBidr.:rcd enrire.tr -u6ftt; lx!cnll!C or the '""" •U!Jleltnl 10 k ... p lhq ko t'ron1 f"Of11Vour 1 ... \Y and 
fepth, rmd aiMJ bet!auu of tlltt fact fbat aJtbvu11b a lll0<1 to m•lt •••·h lc.l .. hA~ """" formed •dla<mt to 
hoel<et <!Nldl!" mlghlhndlo rohblsb '"' Rood adv:lnto~e. lM dro<l1• For the la•t touo- 1"'"' It lw not been 
tllf 1h•rp ... ,.... Jtan<l would b. vory hi...J •von \be n.......ur to b,...Jr or ·"'mfM! ie,> l;y •U•"' m•••.o, llld 
lli1tomerl\bl~ be~ri:nga, l't(rl.ber, lt wM l~Jhl fntp<.,.. lbl! 

a,.,. 
•"'"I o( OJWralfng lbl!l pGO\P ro r a few bolltf cad> 

olb1o •• operate auch ~ dr<4s• In winter time In tht• is 11111alt. 
t.1<4 .....,u, Superior dlot rl<l. «<tll the 

rea(}dOJI 20 der. b<'Jow '""o. 
tbennom~tu fze­ Ffr. t1 •hc,wa 11 t1rQAt"ff~i~>n M Lhla dred.fit. Tbt 

d~ 1JUmp li:WJ lll1t o. 20-to. dJIUltot•r Inlet :rnd 
Tbe clro<l~~<o 6nolly ·•4optod .,,.. d<•elo!lfd wit~ tb• •M outlot. will\ impcllf"' 66 ln. in tiU.m•t...,., •t>•mllntr at 

.of tbe "Uoc)'11JI Contpany, ot $1lu1h M'nn"itp.k?e h h~ .360 1'~.11\., CLPd 11. eqOI)"':pOO wftll 11 1•2'30-ollp. motor, 
• llt!<l•hllll drtKI~• 56 f~ wid.! and I tO f~ l~n~. «fib 'l'ho~ml)ll! ca•h•r ;, opbt ,-.,rtii'OIIly and I• lined throo1h· 
&1 onrhln:&Jh'i'JJ dt'Ck itt. wtdill. At orlM"inally fp~taU~d. hU\. v.rlrJIJS ~ bt mni~.rtll -lnr UnM't'l MYt betm 
llniDM In nt\nd lh< AlllOUDI of ~Vtlliiit hJ~blah tn be ~tl ond •ftJ\~ugh th~ be.t r•poJltl< art obtained whb 
~td, tile rlM><t...., «M rrovidtd whh lM d,...l•lng nuanpn ... Alee!. oblllod wt Iron mode In llir IOtAI 
}limP'- The -nrll d ltt:.ha.r@'ed Jnto 1 I ~ln. f"fi'\J'ulv1l'lir tnundry f" muc.h tl1• tthf!.l~t. rutt*J"JM.I per t11n futl6t.t!d. 
......n (or r~o•lng rubbi<h, 1ho und•r•lu Jll'>inr t~ !n add'itlon to lhf (llllD dll'(]ge pump, lllld 811 •udUary 
• ffJ.Dt_J' (t()RJ v.·b}t.:.b * tit'ltfJ IId" pump e,l~,'ll~t "be ml\l'li"..­ pump ror •upp:lying w•ter to prneot ice fo:nl\lltfon. 
tlaJIOcl dillclllrj{tfl U tbnouih lh• J"'ntoon lith!. tber• if • 4·1n, CIPilrltugnf pum~ toT llll"VICO. water ond 

Atttt oxperimclnt c'Onelderabln tt<>ublo with the otn s.;o, ttUltTlfiUial pump for eupplylna watet At 16-lb. 
ilhlltlati"ton of Ute ovon,~t~J rubbbh in lhll'l wa$. a pr~un:t tur- A1Jit•dt:.8 th~ .. 4ul'4 "rhe- dl~ ~uedon 
melllod .... fti!Ally d••l•ed or •• ,.~ but • oilogle vump 15 !Up)'>litd With ll!>Zih!• reathlng cot In all dlnct1ont 

132 



Vol. 117, No. 7 

li.o.,. on ~ in. and the iaddfT noo>' rope i• l ln. diun>­
eter, all plow s t••l. All pumP" •.nd winch•• At'G tl~ 
tritatly drlveu, h~l there is u omulll>~~ll•r on th• dredg~ 
tu pr!ll'lde ~leom for boat IUld aloo fM Qr•t·at.h\ll c·up.. 
otana when the • le<lric IW"'tr !A tut oft. 
~il't'trielty iA aUJ>Pii~d tH tb• dt<!dg~ •t 2,MO Ynl!O, 

tile (l<IWeo· line& being ••IJported 01• ww•r> ~lt\ntloe<l 10 
the pontoon• cnrrying th• dl•~llarg• ulpe• The m4ln 
dNdw;ing. pUUlll motor 1• 1,2r;O hp. uting Nnd con-sum•~ 
~!>out 900 kw. whell working thn>Ugh H• UJIIXImunl dl•· 
eharl!'• pipe of 8.00{) ft., len~th. Ao nd~Jtlon•l 2UIJ kw. I• 
••onawntd )ly the 8-in, •nd 4-in. wottr pumr... Wlolcr 
rh~tab\ contto1 the ~peed or the pnmJ> with l varl•· 
ticln Of Bholll thirty revO)Ulio)oa, from A minimum ut 
11$5 r.p.m. 

lnbNird nnd o~thot\rd pipe ;, v! 2 t ln. dinm•teo• oUt· 

t,. 
tide ""~ th• dl«bar,~ line consist. of tho '"m" kind 

Flol.at>• • pl«•t\ sluJwtr!~ """' of Doro· ~411'<""'n"""- At 
ri.(ll>t orw lb back~ o{ th• jfotntt<m >IW-'hfnu , 

•t9nt: tile p•o·iphery o! tl>• ru~rlon mouth; theA• no• · 
tlO!l ~bc)la.r~Jng water under pres~ure k··•P lhe sand 
m .agtllltion and broak down the blink in advance ot the 
iljgJ hli ladder. The pipe tor •upplyin(!' thl• water I• 
c.lrrled on th& diuln~r ll dder and ('Anne<ied to Ita 
pum_p t.hrougb • rubber s!eev<'. 'l'hlo type of o.iclt.Arion 
lwl provud oalillfa<tor)' ond tlt no t jme h .. the biek nf 
a rulal')' cutter been felt. 

When the dreda-e ~~Ill intc> c.:rtaln parlloitJ> of t k• 
bonlc th~• is· a te.nd,nc)' i <n the materiAl to hold uo be­
yona the natuml ~ngle ~f rep.o~ •. wd eon-"'lQuentlj' 
uAv .. of con•fder•ble mog~itJJ<Ie 0\!CUJ', Only nnce hM 
a ~:ave-in pro,·o;d ~erioiJ.o!, t'he digflinlf ladder belnr 
caugbt .under an •~•Jaoolte of sand. To rel~··~ 11, il 

R<(lt'illtffttg p/tt.oot, rhowiOI-/1 u~ lS·i~. "111! nee~<ru;· to abandon tile ~lfllliU' •uetlon of thl! s-(!. "' 
i:lordJ~g• ltliUJ dtedi'C and lneboU a '"w oructian, Iaing the original 

dredge. pUmp, operatihf the !Almporary IUttfOD ind'"• 
ptodentls by mea'ns of uocl<le from above, Joworing It of plpe. mostly In 60-fL lo!njth!, carrie<l on 6te•l •• 
,..,.du•lly thro~ih the aO(!umulatcd •acd, and addlo1g "-'OOd (l<lntonn•. The pont.oon pii)".JI are eonnl!(ted by 
addition-! pipe with dept~ until th• !odder wa• finolly ntuM of rubber ole""C$. and 111tbo"-b otb~r type,; ot 
treed. The ~n-day d~•Y btcause •f thl• aceid•nt. and n~ble eunnedioll• ha•• been lrled. eil]l<!elally baO 
• second obotduwn ot thr"" weelt• when the d0'1'dgo.wu JOlllU, t.Vory\hlng bao been..&bl\ljdon<od ia !avor. Of the 
<frY-docked and the ~ull Bcr•pe<\ aJJd painted, )lavt been tt~bber oleevt. The aloe~,. are held on by iWi t llt.tel 
Ill< Qo)y interruption• to contlnu~W! """'ice during t-an~, which artu_.\; in connection with th• 
el~llt )'ears (If oporntion~ buded • nda of til~ l'IJM!. elveo a aimple Otxible joint. 

The a~ct!on ladder oon!tlots or tll'o lon«itudin•l lat­ and rtne that dots not cauoe much trouble. 
ticed ail'dm thoro>ahJy futened and ..-ell bl'8ced. It The pontoon line dloch6rll"• at a 1\xcd point on tho 
It H I f t. from """""' oJ WoJ)<lnslon to the t!lld uf •••· •hor• lntu a al,atlonary ocrt'<!D 16x:W f1 .. with round 
U011, ·and wlU J)mnit of Jlnidldng I<> a depth of llO It, openlnR• l iu, in dJAJru~~~r. Thl• disc:hargc i• nl•<l!d 
It car rie. the oulbootrd uctiah of lap-weld~d pipe and .. thAt. the .and ri!M ~<om th• •cr.en Into a pond or 
nl!lc> au 8-ln. wa~u _pipe IQJ' -liUP!Ii.Ying wnl~ Ul\dOI' "'"""""!~ ¥<hi<b ~uppll .. the pum(lt! In the shore ~l•nt 
preMUl'\1 for bruklllg down the t!Alld, •rho eenitrr at aboul to bt. deoeribcd. Not much rubbioh ac.tunulalt• 
th• dMd&o< pUJDp iB on I he oa111e ee.nter 11ne all tbt pivot on t.he .._,..,., but I\ lllllf conoiot of 1•1'11• pi"""" IMIUd· 
at the l llttioo ladder., and lh~ !Ut\lon pjpe is conoeet.ed int many rt\ltll of the early ~ll.l'•· A chain 0 ·ft, lo•c 
to the pump by Bll elbow, aWimecl 011 tbi• same <o>.nter will 01\U rtmov&d from t.he .. .reen; also pt~ of ••lot 
line. Near tho nuter !llld or tl>e $UCtiqn lld<\I!J' 1114 iron. Innumerable rotk•. ltld IOJ!J' up to IG in. ln 
lower bloek ot tb& bl;>i!tiniC tac:lile Is atl.al)ltcd, ond 1.11<! diap1eter. 
upper blook lo aincbO<I lo (.II& bllw gantry, l ornling Tlw! dredlll! bA.t • rated CJ<patity of 10.000 <U.yd. po• 

day, which har been rullxtd. No facllilles u . • e•••r part of the b ll h.o•·
:rlo• not been at hand t;o mal<• • dtftnit• tut of ite ~lllcleney, drfilg_e Ia adf-propeUlmr~ bat is. operated by 

Mtl thlll'l! le &O muclt YIJ'i.atlon In lhP Bize and naturd •wtnclna link fMie!le\l ill .. ehors in th• water and 
of tbe IIIJld to p~mped, tloe l•norlh o( dl .. harge lin•. deadlllen •long l)e ~~ ~bore. TlH:re .,. t'!<o tour-drun> 

wiJI<he• condition ot the fnlp•ll•r nnd pump eulnJi., and for opuatlng tho lin .. , \wo drallll! o( which tbe 
are for or ·tllf d•plh a bo..,_llne ·~ttiQn, ~ of vllluo. tile lad4er awing, two f ~~Wing. of that t- woul4 ll.ttlo 

bouN. in<luding del•}'ll, .... lwo fur ' th~ $t..,·line awing, one for t.h• •tern line, rn u.. winter aboul eixteen 
roqUlt'4)d ~ W01"k. nnd 111nmtttmes du.r. an.d ont. r-or holstilll" \he la.dder. to 6\lt-U:I),u. Th~ bow the tttceuAr,v 

oea it<awio11 lj1 l' the oummfi, wlwl pontoon ate l in. diamel•.r, t~e ladder and stern the l!no I• 3,000 rt.. 
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1ot11 and tbe •a.nd 11 (tint! and !o~!:ahered, contlnunut tlto '""d d...., not vory rr~allr from dll)• to d•r. 
opt~tfoq I• ~tt.......,.,·, altbollj(!1 the proportion of ••""-•• to nne d .. • o.huw • 

No tlfort I~ mM• to >ynehroulq tho open (Jon ol wlM lluduatlon. Thio r.._ultJJ in OJ><!r&tinJI: dllllwlllllll 
tllo dr('l)fl! wllh tht lliiUIU! on l hOt'@, wblcb mu~t "'"' (~11 mQI'\' p~rtJ<ulorly In lh• lk>t.Uoa pi••'-
u,Jfonnb l"'t.nl,)'-four bouro per doy The <J~l)fidty of Tb>: eoat of this ~J)f!raUon for 1:123, indudJ.nr all 
llle.fl!llorvoiT ~~ rronl "' ~ •h•r. pi1U1t l• lllth (hill ~~­ l'l'J)IA<t!m•llt'J and .. oewal,, ,. .... &.So.. ""' ron dr«l,.... 
dot<IJ• cllll o'hul down twv ur llm•e d•y• nl • ' ""'' ThaA lo mnd• up raUJih\,Y of \12 ""' c•nt !or lobor, I( 

or oanrL " rlrt!d•• I• l)t!r C'fbt fur VUmp rt"IU!Witl, 40 per 1nd ""'"""'' et!Jtt (Or power. tbtt l)lltnt. """'' AloOTt 
~l'JI)~ U.ttrtnfn4Ult .,, UA. (rJW9r~ttinn.. il\(!ll ~ h~n M tw:r Ofll~ tor other JU_ppllt~L TbtMt co6t.1 lll'l! for an 
"or11ink onder the b"'' nt (lt,nrtHion•, And under Hu~ •••••¥• dlto<hnr11e lluo nf •l>i>ut 2,1100 f t., an~ v•rr 
¥llr)'lnlt condhlolll5 m~t In thl• openolion lho,.., a uo •omowhat With t'h, •lzo ul ,ud. M111t.h ol line, •nd 
po<i:lihlll\y .r oupp\)'llllt """d In •Uhr r untlotlu qu11o uther fl~vf'll. The eoJU ah! -showtn..r a dnwuwurd 
1111 tot dllullon. t<mden.:y f"'lft 1- to Y"!Ot u ~aclty I• IH!IIII Ill· 

'I'll• ~nol'lll melb<wi of <ll~<'r>lilog th~ ll •11•1 lhr ctu.•td 4nd All 1reuer e"pe~f~be• itl bei ng n<~tu lr"'l. 
llld.tQrtm<ul 11!d contN>I ..C tlw worl< b car.Cully 2. Slto•• P~!0\11 Plo•r ll1id ClonifvltiD JTr,•~r-Thl~ 
t(udlt'<l from dAy tn dll1· Fortunately Ill< Unlto'<i pb/.Dt io btiJh ~poll A COIICI'f'te ibck con•I.I'Ucttd lly 
~'*'" u ..... .,.,ment blld mad• l .c:alrato ••unrlinl(ll Jn dr1vtnw vii .. lhrcmgh th~ ••nd doWI1 Into tho oriflanal 
To.-.:h U.k.~! bolo"' til<- IniU.. ,...,. ol)lll'•tlna fur .. n)• lakt~: b<~ltum and UJ.IOII tht!-&e llH~ putting .. up ql t'on.. 
ltngtb ut ttmo, 110 t.hAI tho o'lll~nl b( lh• doOO'<II 001h """'• :1 ft. 6 ln. thk~. The <Ill•"" plant tonl4ioJ • t2-ln. 
lalerallr •nd In drpth l• accu.r•tcly ~Mwn. ,\ ""<liM•I ~orrl• ""ntl'iluK•I pump (or Ill• .te..,lioiJ oJ tlle aand, 
11104tl IPhoWJI In tb• nJu>LratiO/Il hQ l>e<n mario, cnn­ •t.llonuy ..,,... ••• !or r.mUYh>K nn• rubbi.ih, d.._g-~·~u 
•lltltlf of nttlc:&J ... oodtn -· ra.ttno<t lnlu • bort­ for ••I'ArttJnjl th~ "''"'~ 9Ud tltat roqulrH f'i'llt"lll<llnlf. 
IOOIAI board rtpr.,.ontlng • b11H ltne. Th..,• 110~> fJ'l\m th• nnt. pump• ,,,. b•ruUirttr lhl• fin• •and. arll1 
ladlule condition• for ucll &O·fl. at.Atlcln and tly me•n• a hl'lt eonveyur for •·onwyinr thf' c.on.str lland tram 
o( dtlftttnt C<llo"' ohow lab. bottOM, W..-. lov•l. and !.hill plant 111 th• «>p ot tbe tt¥ rindlt0ll plant. In th• 
IOC<ll'o,..bl• •• nd ~'rtqu•nt 'nundlton ~P thl.l m!llt .. l pc>Dd Qr rtllt'noir m t.-ont uf lh< shnr~ plont Into "llleh 
Up to da~ and ot)f!ratura on tll< dt<odll• llnuw IlL •II lite rlred&"' ~·nrJ ~ di•charlf•d IJ A ll<!ml<lr•·utllr ro" ~~ 
tfm,.. at whal 
ea.., .. 

d~J)lh tD ""-' .. nd and tn wluot exu•n!. r ll•· hlYll.lV ¥ radlu• ~t 35 ft. on Whlrh Ill MU•lru.w.j 
along lllo llhor~ and fto•tl•r buoro &ll!!uft' • lra<-k. SuPIIOrttd on thb track and plvm.d In front 

-~r•l• knnwtrdge •• tu lh~ p<~~~lUnn ot lh• dre<lll", of t~~ plant l• n nructu~~l .tool brlage 66 tL loltif, 
and • ae<tlon or tho modol In t ho tlllot llou~e Pl'<>l'ld"" whlah <•rriN! the ••~tt·~ piJJI! o1 t ht pqmp hi the 81!•'1' 

pl•nt Tbl• ••ttlon pfpt worka on ewiv•l )nlnt.o; •• 
thai (t ~11 I ••vel lhl'llUi h ll,l lnt l• of about 16CI.d«t, 
a.nd h:ie out.Pt' ..,r •ucrlon end e~n be ,_~t'd or low~N'tl 
,·trtl<altr tbrouall •u •ngle •ll 1!0 ~·'· Th" t lfi!Ct or 
lhl• •• to ~~"' • .torogt ""I'Ocltr for t.hit •uctlon puntp 
tu th~ ~b•pe o( a "V" ••etlon uJon.r nbout <me-1t•l! of 
tho rlrcum!cr•or.> of lbc 66· ft. clrdo and to a d.t>Ul 
ur 110 Ct. below lh• 11at•r lin"' Thu. ;. •>>Jiall\o<t a 
otornt~• reJ<ervmr ~IUNal~ui to •bout :!0.000 tono' """" 
.... ,....,tty, rmm ··u· p&rl or whlcb lh• !lmd may he 
l'fclafm...t, d•J~t~n<f!nv Upt>Q thr pOIIfU~n of the •urtl<>!l 
pipe ••rrlr..t on lbto '"'fn!li~i brldJr~. In r••lltr ll Lo 
• ~tal lonrlr)• dredge W~rkinK under unlrnrm cond!Uouo 
u l<l ltnftll o( •u~tlon tiu•, "' lhlt unl!onn MO.-Jt1 
I• obtlliii 1 orut 'the r ... tffiltn!l'IIt planto .,... lt•pt opn· 
Alln~lldi!r uniform «>ndltlon., • nkeNII:y loa otllcto,a t 
metollurJ!icol 11••~tlet. 

Bu• b/1«11.1:• I• lro<AI~If p/ul, F1rJ( tonk IL•• lo••dtr To JU.Uii •Pin•l del•)·• lu the •bo"' pi11J1t.. th"' 
~•ltlligln~•t<>r h. J)ln.t~. S<tllfid /notlt i6 ul.tfl11fftd. utli.ln~ deoi~tn llAIIod for I"'" PlllllPI &o plo~a tbol 
Ot~• rt """' rt•¥•,.. I• fll4tt, 

<'<lmpl~te tntnrn1a tlnn u tn coudo!loou of depooll.. T'ho 
odrfnalllk• bo~lj)m I• fortunaL~IJ'IL eomt'"''t """" lha! 
rul1t1 dro<IJIIOII wllll tllb t;ype (If n>aehfll1!, and IIIUCh 
or the .......... olenr M lallluu Rfl~r oJ ... rt.lnl! "" " 
1urr~ Qt)e•atlon e<>ulol l >t~. I n oddttlon to tbll! modul. 
• bkh II d.-r\fl!(l til .obu" ubr\lng c.ondltlnu-, lher• It 
a ~eeUon fur •"f-ry 100 n. "'lncb .11<>"• Ill• 
!ill't'llt'N from nt(lnt h w month. 

A Jll'Oblom at d"'t wa• t.o Sod room to< rur..,.nl 
ll.flh:tl, PQ.r tbi~t ftlht'tl tha outel' tu:uf m()rt ~tml 
iltpoalt bu bol•n dredr«t up lo tlliJ tim~. In wtn1or 
11b•l! tho •llmltfr c-ondltlim~ • ..., at tbtJr wars! lht 
~!It It mo~ dDM to Jbore 10 Abot'WI 111> tlta J)Obll>c>A 
r..,. and mlnhniu ot>Or11Hnw d!Jllcultl••; In orummu 
1110t0 dloc.mt I!Uitcrlal I• atlll._kf'<!. Th• OJ)('rlltlun It 
,_ Itt natu"" " "on .. •lotlt' mlJl~, ~ b~t tho llltllily oJ 
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by swlnghlll u l!llt!Jon elbow th!1)1il h 180 deg., one Tht bulld!nr IIJielf Js l.22:t431 rt. lllld <1<mtains 84 
pwnp could be l't'pb:ood !ly tb~ ott>er. D•~,. h•w been n...u.nr~ lltllll, e ft. ~ 1..8 ln.. drlv•JI lndlvl~ullll.r by 
ao W reqaent, however. that •11th c.bAI)3ll!g of J>lli'U 4!)-bp. moltlra t'llnn~ted by llll!GIIll of Oa!ble CQiflllitrtill 
.,. 1o n...,..ar1 ""' b<! done clunnv 1.1\e reruta:r all­ 10 bmiqrbone l)lnlolll drivln~ tOnupondlog ber­
hour ahutdown on~e il w.U, 60 tbllt oul}' • •inl!l~ pump rtngbQno ~~<•"'· f;noh mill rtvolvco til 26 r.r .. rn., I• lined 
has b4!en :n~. This pump ho• 11 12·1n. auction with tltller &lglon •flu or dom,..lic e~wn1•lt.e, •nd 
OJtd dlocbal¥e. is ~lit bad..,nlall,y •lld lined tbrouglr uau flint ,.,l>lllee 

""'""It 
!or Ole ~~:rlndlna mtdiUDL ~·be tnnl~J 

out. '!'he lm~Uer i; 40 ln. In clla~w. running :\75 milia ,. .• ~ ~ ilrm buill toy l>r th• UnrOin,o 
r .p.rn. dhwt c:onneclfd to a 200-hJ>. motor. 'tho 0omJ)Illly and ar• low In C.J>Il<ity At • cort•t.•fl<>tldill8 
diNOhuge of tbit pump &OOt Into • large rooofvlnJr bruc plarrt now bfJng buill I or \he Tnmi!J'nok ••nd, l!ordllltf~ 
lltteil with an o•otr~ow tor the - Wlller, arul .. lllilto an bolng al!ed M lltf01'l!, l!UI tbey h•"" • cylln· 
tht. Wllter ••mea oootlderJble liM oaad il a relllrned drtcal IMcth or 6 fL Juat4.'411 of l8 w., art• <ll'l•tJ> with 

I 
to lh• .torago pooL Cfntllation of Wll!er it Yery uWul 100-Jn>, ud ~ •bout W« lim~ 1.1\e <:AP4CI:ry 
lu !l'lnln, aa lbe agltnUon .:.~ tllenby otcla ln ~- of the llbor ru. Tb~ oonital mill~ and 11\\llOl'tl nTO 
11111' tbe pool !l'ee fi'lm! lee. The recol~ box. I! pro­ carrf(>d on a etrut\ural et.eel framework or noor aboul 
vided ,.ilb four opwinp, pte <Oiltrolled, tlm;IIJib 1! Jl, abovo tli• Wt!Jkr !able IID<lr 1'h• Dlill* .,., in 
whl(b the sand and wtllr flow to ll!atlonAtT ...,reent l'O>O roi\'J or tbirl)'-tf.(> ..-.•b IJld aru .~ ... .,.11/y. flit ..... 
with l-in. diomotor aponlnl/ll. Thelia IOCnenl! are for ton trlov~linll' trnllt! wbl~b eon IJi<k up • Cull rniQ All 
tbe pul')l<lt!e of l'<movlng th• liner J)'lrtfdu ot rubblilt. l'tll!ning l• di>D• •~ rh~ <!I'd or lh• phmt. wh~r~ pf•rif ore 
The llllden!u of thae '"*ttomrl? 11erM1J if fed to prvvldtd lor thh puf1l"'i,;, By 1.1\n u.N d t~'O utn 
two dou1>1t dr•~ .. IPolllffh, eocb Riled ~~lh t wo !~ln. mfll• tt I• llfU•IIY l""'•flote to toltlo • worn-<)Gl llllll ud 
~ttJ, thtse bcltt bclnr 

.. .. 
provided with 6~4-in. Ml!'le 

.. 
replnte it wii.I\Tn an hour by • p.WJy lln.ocl l)'lll't. 

·----· 
,. Tlw mfUa 1\re fl'd Ll• a aate in tho overhMd laund~t 

' • lwidJtd br a !Jyer from the cooic.l-mill noor. Tho 
·~ \" \" ~ l!lAIUW cut 0111 ln UU. manner l.s run into A de,..,.te,.. 

illg bo;c, Jrom 
Mil s oro<tuec into IJI' rhlcb Ol"J di .. MI'I!OO lho fhtc.ktil~d 

... """"'"-'"""' 
0. 

feed """~~ of the tonjcol mUI, 'th• 

; dllkhargo of tlle mW ls run lnto n <lbrtril)utlnlt In under 
• I• ' ~..,~arrft 

- end dlttoeUp to Wlln•>' lhe prO<hld twn 

... 
ltd 

till "' 
taOl~. (>f 

1111ll8 loftlll hi 6"" WiH\,y•. The conte'l!l,..leo from 
tb• t•hh 

,, 
Wntl~ Art reeqnarntr•led nn orhor .... tutd 1.1\t 

)f 

• 
.. Onlll corJ<••trlltli,J6 »limped mto t~'Vl•t•d lifn~ lor 

,.,. ' 
' r Ji'_ ..... ~""'atfrln.,c, &~Vd fed ~y aravtty lnln ,rifrt#- C'OPQfn~•to 

J caro. Table ltl'til.tlilii'S 6l'f l'tlturn..t Ia lhe cantca.J JOUIJ 

. 
tor 41Mr l!"fndlllj:. Tlut LIU!ng fl'l>m ttl. WI1HtY tahleo 
'Jol ljhor< 

'1 
, tho 

I J rt• til• nu~ rr\IUutt from 1bo drs~~:-bt.li• ,, 
p!~nt. and tltltYioinbined. Jlllllerial 1, ~umped l>r meo.na 

'"f tJJ • Jl>-i(k ~ntrilural pum1• to " <laMi(yln, • ..,uon 
~ :-;::;,.";,..f,:~~~-·~ )~Lboll.el•IPll.JJiant where aand tor lenllhlllll' ill •<:~>­

~ 7 """'·~ -¥'y .f il1~f nl\ted out Ctlom i bo aJ!tn• for llo~tlon. 

Fig, .._Rrdtmuuf011 fl(!lnt nJ>&I•, 1915 to ddlf Snx:1.u. CO!WII~TlO~s GOVI!IIN ClRJNDINO PllAt:l'lOI! 

'l:ha '"!rrilltlittr Jllant .h .. a "'JlllcitJ of """"' li,OilO 
lrom, !4 ilL long, u dM~gs. T.h• durtlut.rrred produr~ 111 .. per tw•nt)'-four hou,... Tb~ CJiptWQO r<r mill I~ 
of ·th- dr~g beiiJI is fed b}' tbum to n ~ b:J~ low and tho arludinr t!IIMen~y Ia not tho bellt, bnt 
..,.,...,..,, nnd lhe ove~ow • .rtn sulta1ol~-d...,.t•i'!i>.J. lA r.:ttorU to 1m[l1'a\'e r.cmdiUou "have no;t ~~~ lfUC'tttMful 
pumpood dlreeOy 'to 1.1\o allllle J!alJd· .,_.t 
•.r!lt•..., 

tJim~ .. ~·lBJr Allarlll4l~l Ill &tnale-pua. "'hlt.h wuuld nol •~m lo be 
thAt t.l<oo nl"' lhe IA11illg of the 'J<:grk>d­ MIC~rdin1 tn '\wl'l:t P"'CitirP, bU\ IIUcll C"XI~fifUN&lJ&tiun 

lnc plaott. aibM been dane with el0lled..:irtu1t Krlttrlmw uri nutl,. 
The <1101 or ~(lllrrlllqn 0{ 1111• plunt ror 10~' w01• top~r orta, b&lth In thlh plant and In ulhOI' ~l'ioO» 

U1e. pu ton, tnclud\J!r; !wit coaveyor dt!!ivm· to lh* uf tlw; di.trlot. hilS fiol tn<l •it.h ln'<OI ~~~~'""' A 
n;rrlndln~ I)IMt. Of 1hJ• OC!'l\ i6 por oent wlls for Ultlt tllmllltl r11 to the tlllf•rullClO betwom ll4'h-• coppu 
labor, 00 pe cent to~ JX"''~_r, alld 25 """ ttal ror •op­ oro "itb ttl llat rmrtalli<• l"'rticiu ~'"l"""d Ito mo~ 
pU .. , cltiefly pump tej!nir rarU All<! pljoe. !rlabl" eryot.llrne oN!o tttllt wttb In other metallurtritJII 

D, K<JTrin4iJ? P14-Th&1Dater1altreato!d tn there­ ftei.U Will be ... ,r.,hwi\lnj(. WJlh '" dhuU'l' om. [o 
IIJindlllll plarn 1t • I\Oirte aaod elwlfied oul b7 

r • ..., 
!he doerd<!rtalt work the p~ dna!.!¥ ov•rtlo"' Ill• 

<lnlll'boiu lD th ... tllut a'lld lt.-d -to lh• ""' of <I11Mfftor .-. "'"'' tbroulil• • &eret"n nf lbc ~lu ndO.{IIrd 
the pli!nt bJ' ll)cans of a belt tOllveyor. Tllll lltlt ana \bll! llf~ ready for ftrrlber melnlhtrgie>~J treRltnMI. 
coo..,yor ;. !l'l~ 1t. blitln!en eeote,..,, rttm1 at • opof<[ On Mti\111 OO}l,.,T Ol'tt, t>qw._·~r. lbe wry 
ot 500 n. 

jiOttldid! 
pot llltrlvle. owl lias on lncllnnflao of !I ln. whlth .,.. to U. tlimfualed f i'OIJ\ tho d roull •• aoon r11 

tc>lhe too!. It dlscbarJU !nlu .-h·lnll bin, wbl<b ll.u JI0'4iblo ~ tbt on\!11 tMl r.s!AL tommluuUnn. 'l'llij 
~ulllolont oll>•are tu •UJll!lY tb~ m!U8 far obout tbfrlJ l't!ll1ll\ ll tbat lhe native tOPP<'l' bult<b u~ ill tbo clmllt 
m.faot.s. In lbe bottOm o( thia rt<l!lvtng bin tt\1 df&. W &II JlUlllln~ t'Jil,eO""""G lljUW lU, in fad, tliat lh• 
•batte ope~~IJIIII, Crom whldo the relatJvelJ• dey u.t>d is abtoti~t ~ dna to lht .Uilrinr of tb!J (<>netnlralld 
rllll a1 a anllorm nto •od 1M ey 1noan1 of -~~ oop:pu bocom .. • ae.rloua quuti~n In •obo<!Qu ... t '~""' 
j t ll ilita lauadora runnina d<,IWII •IU\er aide ~r tbe roent. pt1rtlculorfy a& ftotBlion TtCOYcrJ i• 1101 eo Yilt· 
pla11t end cffilt!harirJnglntu ~ewaterlnK ~xea for t .. dJng h«ory r11 It miaM be. 
tb.t ronlta.l mills. The UM of ~~:LMl linf'JI and ball• alaw t'On\C!It. to min\t, 
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h t lbt'Y' lmve not proved -..dvloalllt>. The conal~m.erat• 
«e VfOI>abty lt'Oi•to oumnt!Ilulinn IU ,. jtTro:lor ""tenL 
Ilion any oUiu ort trec>tl.'d in thl• countl'y, T•"'uo lndl· 
flollnr thiJ hn'Vti beon made by varJouo fndcp.nd•nt 
IIIVl!•litators. notahly Lennox, whu rouml tor Utlf ore • 
"tmnp~rati\e oru•bintr rMI•tanr,l!" nf ~.33 111 agniMb • 
low of 0.~7 vn !1~1 or"" ~nd 0.38 un UtAh. For lhl• 
l'tUOD WllliWDJ)tJOn Of pebbl_, I• (llrl(<>-OIJoUt ft~• 
pocmd$ to the \On-<Uul •urh ot.oel and cut iron hall• "" 
llavo been tri•d ~how a ,...., alm<~o~t at an;At, Wlt.h 
ptbbld deliverud aL lr. o t>Ound, Rmounllog to 4c. ~r 
ton of 1and '"lfhod, nnd wltlt •ta•t co.tto~r lie, per 
I)OIInd. or l•lc. p;:.r ton of .and cruolu.'Cl. there l1P never 
bttn any tnducemeut to •dd tbu ni!CCM4ry ~ulpm~nt 
for abougint~ o'/\Jr to oiN-1 !milo In view ct su inul'lUiold 
operatlntr t010t of 10.. Jl"< ton. 

The eo•t o! operation Cor thi• pbwt, In r.ent.<l lJ<'l' t

... 
on, LMnl<i>~g fllht. ~Aouling " V .. 3'Uii•ll tanlil, Oliff ooad· 

lor l!l'lS wu"" tollowo: 

. 
rtip/~z chut,;{i<T", aHd ltcuAiwg to11/a Koil/l ro .. n ;,. 

'" plu.<t. Colored llvlrt• aQa.i .. t NJiut•• 111 /l)r~!J•'tr'll<ft 
=~:.
..,..,..._

~)'J(.i~6on 
, •rr aipaJI /IQ•h•d frb<n ),/ant til<>'" 

' ,, 1\11 to p/ll>Jl tn 

,, loud C<JndUin,,.-. 
c~ .. uu 

.:dl.lmt~~t 
on;;;'fllpOikt ,..,l!nhl., A chortl<ltel'l&li~ •i~1ng oi U, feM nud tnilina 

1\ht.

"""' 
ti~l- " 

. .... <>( tltf• pl•ut \'ilb .. .,.ya I• ~iveo below: 

l!et&llurgietl reaults for tbo wnoe year folloy.•: ·~t;~~~' ~l.:;',.i, \~~~~" 

1lli 
,._,.,.,.r l"'t10.1111 

r,f!PVt ,..,~("'" 

r=,~~..r.:...• ~~ ~~= !1 ::t :. ·· 1 l a 1~ : :'J 
T~ 

;~ t 
'""e1~::~ =r-....r«> • • • .; ~ •• ' ~~: • .. ~ $ .. :. "· :mt ~tooh • 11, Ill\' ~ o~ ,.:, 

t4 t. ~ \• :·~~i ~·~ 
ll«~"'~ . .. ,lldltlfw:tildtl-.c~Wt ... n'"-·~·· .. • ... 

(Jiol 
'f'hr~~ . .~i: . .;r. , "' a,·, 

<\, LtoJJbi•v Pl111d-An arLide d..criliilll\' !.hi• plant Orlrln•lly it w01 bdltvoo thM tho f•od to lhls pltmt• 
~red In tb• 1!.'~1/ifl•.ri•D a!td J/!Atfog Jo~tr~~-.l uf wnuld not ront.alu oveT 10 lb."'lf ~11per per foiL 'l'ht• 
lttly 14, )0)7, wrltlO!n ut • Umu wben t~e plant llarl m11y prwubly br! 1he 1.•uagt QVer llle entire life or the 
11of:n in partial oporn11on tor ~bout " ~.,., Slnc;e th• d•po•il In ltueeLioJ1, but ~l<o .. Jly lb• tt'e\l bu run 
p!IU~lloll of th•t llrticl@ 0." piAot ba;i ~·"" dllu~l•d .. nlth "" 14 llf. 'per ton. Tho •oluoJan• orf~~:lnnlly 
In &l:e and tM cyclo time d(!Crealled, •• llutt • d~tlly uM<l w•re very 41111~ \ieeau•e It wu rt lt that the lost 
capaa1t)· o( G.OOO 10 1 ,000 lona hKll bt.>en rtlllhM for of •mmonill wouid b<. d\roctly l)toportlonol to tb• 
montlto II ~ lime, tbJI tonnAI!P d~dfng more UIIUIJ. •lltrcnl(lh Of OOI1Jtforur iJN<d,ot 8' 1t-..A \110 JO.I'O~gl!l' M)IU· 
.a. .. pacity Q! the ntanlo l>l'f••odin~ the l~bl11g l)I'Ot'to•ll" llons would r<'<[Oire MnJfderable· Wl\JhlnR: In orMr t<l 
Ibn ut the luebing plant ll.i!elf. Crw tho l!ll!ld of lbe. W....,lved ~~~pe< and •boorbod 

ummoniA. Thl• generQI hit\ was lo11nd to be U'ue, but, 
Tt\lt OF L'EACIIING NOW Rr.DI!WI on tho otiii!T hund. It w"" po .. ible I.Q iMrtMo tho. • 

M tl pre•ent in•toll«l. Ll•• luchlng plant hu ~ll:teon Jrlnmtrtlt of ootuttoo and th.,..by d(!Orco:ilil lbe ~lume 
IWI!llU! IAn~S In ll\u row• of ela1lt enb, e!ICh tank n•tlllrol)-.16 OU\IIt worWI. dlicl"<!- tbe- tlm• of tb& 
llaotltt • ear>3d\y ot J ,01)0 tons of e.nd. Or lglrurlly cyel.,..nd by other m .. ~ to k~WJ> Lbe ammonia 10!1• 
tli< cycle WM four du,yl! In ltngllt, but ab•ng<'!l ln A\ • low onre, Tho tonaumptton or nmmonl~ over tll• 
tdrtnstb of leuehln~r a~olrrtinn 11nd plluU il11pro•runenll 
hove cut thi• down 10 M II>W IIJl forty'f!lkhl boUNI. 
wlll~h would p<~nnll ct 4 tvnnngo of ~.1)00 lOili per 
\'Otnly·fOIIl' bOUM!. 

'l'lte malrriAJ en~rlllg lblA rtnnt coii!IIJ!UJ of n com­
lilllalion ot tho 11M matorlill ol•Mlft,o(l out hy tb .. dra!f 
btlt.J at tho ahoro plant, of th~ t~llinr of llto n•gl'fndlng 
Jll,ult+ fti'Jd 1 he cll~t'nt n.nt• t.a1JinJ.t !rom thu .-tuutP 
•W~ A& this ma~riJiJ enV>r• the plant It I• l~d inro 
~ ''V" ahat><.d a.ttllng tanka ~••h 191 fL. lnnJt. 
101 1t. wl<le. •nd 6l Ct. deep, 'I'Jt~ <werftow from Lho"" 
•ttlll!ll tanlrs rordnin. upward of 95 pu ~ent lni1lu.o· 
IQO.m•b alll•rlal. The tl\ftk•111.'d proilo<tt !rom u,...., 
liiiU I~ dmwn otr ~Y mean& of plup to elrht Quad· 
..,tuDorr elao!!lfterl the slfm• ov•rJiow of whlclt Ju1113 
lilt orlltln•l ov~rtlow !rom U.>e "V" tanka o!t.r thl<1<· 
tGJor and Ia tre~t ed by !lilt. lion. Thid v~ernow 
ttalliM abou~ .9.S p~r ~nt mitl~i~o-200..cnc!h 01.3t"'rial 
'!be lllnil dl..:hnr~e from the tlliAI\iftera ill tr<aled by 
~·•· and •lthoo.Kh It contains about 15 per c~nl 
Ill IIID..,_200-mealr product, I• uOm)>4ratt~el1 fri>O !rom 
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llf~ of the plant hu ~b nppnalmAII.'II I lb. pu tou oll • dded •• roquilild tor trothlJIJr. SpecJal ftoiAU"" 
nf oand treated. , .. pnu have $hown no ad,vant•g• •••• the qill ,.... 

Tbe cluJifiW:ion belw~ IJ!uthillll ond llot•tion U~ne<L Nei\h., h••t nor acid ia f<>Uod nec .... ry. and 
alrme, obt&lned by lbe ()l)rr el&#ti ~era, h .. boon wrr lh• <OiliUmp!:lon O( oil U about ll lb.. per hiD of llllllfl 
,.tiafat.\11ry. The quadl'llple~ ~-iller bat fiYtn • tnatod. 
ea~ltr Ill! biJrh 03 1.100 ton• of !>lnrl od ual\)1 dell•eted The plant Is very eompact and tffidmtly op«attd, 
rn t><entY· four boua, and It ~ oM •tn~i\lvo ro ftUt1.UA­ two m•u only ll<!lnll' >equlr<>d for •hilt \OOt<Jt. 'l'b~ 
tlooa of load. WhJ..11 '"'llrlrlnc at thl• ca~CIIJ' lh• J)er­ Olrt~Utioo Ia low, al»ot 66 pet <enr. but 114tlvo <OOPt• 
centago ol piDt\·200-m,e!h mst~-rlal in lbe u'"~""'" dou not ftqat ao n!..UI:/ u the eulp.hid., and hhlo that 
fDUeO~ and t!lo OQrr tbletr.ner~ x:h·e can•id•rable Js <<>lli''IIGr tha.n 200 m.,.9~11 t'1)COv.rc..S. A oh•racteri•Ut. 
dlllleu!Q'. but t.be <i.u.olhtion lor leaclllng a at all •lalnJ of teed and ttoiUrig I• •• fallow.: 
ti...,. ..... u.tod~rr. ~C.I I_. ~v. t flllillf \ .... -... 

Til• ~ .. t ol t hla loacblnv operation for 1923 in ..,nti! ~J .. e:~ 'C:.~' ~=· t't% 
pV too fllll~ .. : ~=~ :m !~~~! !!= 

·~ ·~J 
1: ;l - Th• e<~~~l ot RolJtfqq

.. 
, In """l• P"' lnn

.... 

. for 1112,1. 

.,
wllh 

. 
"}li'O ll\l!lall•flital data, folio,.. : 

A.~l~~"" l,.....u~llt 1 " tlr-.,~llfl~~'~l• ,,. 
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4.4 – Interview Summaries 
INTERVIEW SUMMARIES 

TORCH LAKE WATERFRONT INDUSTRIAL ACTIVITIES 

Introduction 

Research on the Torch Lake industrial facilities benefits from oral interviews 

of individuals familiar with milling, smelting, and refining processes.  A handful of 

individuals are still alive in 2014 with first hand knowledge of these facilities.  Three 

have been interviewed so far; two who worked in C&H facilities along Torch Lake 

and a third with first hand knowledge of the post-production phase of demolition 

and Superfund remediation.  Additional interviews are scheduled for later this 

summer and fall.  All interviews were recorded and transcribed.  However, the 

interviewees have not yet given permission to distribute the transcripts, and they 

are identified by initials only.  These interviews are also part of two other projects 

on the Torch Lake industrial waterfront funded by Michigan Sea Grant and by the 

Keweenaw National Historic Park.  When these projects are completed, the 

permissions for public use will be complete and the interview transcripts will be on 

file in the MTU Archives and at the Keweenaw National Historic Park Archives. 
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Interviewee #1: TK   
Conducted by Emma Schwaiger, IA MS Program, 
July 1, 2013 
Primary Topic:  C&H Power Plant; Smelter yard waste 

The interview started with questions about his family and his relationship 

with the area.  He is not very connected to the Torch Lake area because he lives in 

Atlantic Mine and does not frequent the area. He has lived in the Keweenaw his 

entire life (born in 1920) minus about 10 years which he spent away working in 

Detroit or serving in the service during WWII. He worked at C&H from 1953 until 

the company closed in 1969. 

His first job title was a maintenance engineer where he did preventative 

checks of the machines in the area around Lake Linden.  He does remember 

changing the oil in some of the machines but does not know what they did with that 

oil afterwards or how it was disposed. 

His second job was working as the superintendent of the Lake Linden Power 

Plant where he had no formal training.  He said that the previous managers were 

fired because they had differing opinions from the company and he was brought in 

to replace them.  He does not know the whole electrical system because that was 

managed by the electrical superintendents but does know that the voltage of power 

they sent out was around 13,800 volts.  He knows that Quincy used power from C&H 

and that it did not go into their old power house in Mason because the mills had 

closed by this time and the power was only being used to power the dredge and 

reclamation facilities. He believes that there was a separate sub-station at Mason 

but does not know where exactly it was. 

The Power Plant in Lake Linden used pulverized coal which was delivered at 

the coal dock by the Smelter.  The coal was pulverized at the building and then 

stored in bins above the boilers and dropped in at a controlled rate.  He believes that 

the fly ash produced from burning the coal was deposited into the air through the 

stack if it was in small enough particles, and the larger particles that did not escape 

were collected every so often and then simply dumped into Torch Lake. 
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His third job with C&H was working at Calumet in the foundry and reworking 

the ventilation system. The air was full of smoke from the workings at the foundry 

and he made a circulation system that would flush out the air and replace it with 

cleaner air for the workers. 

He remembers driving by the large scrap piles near the smelter complex and 

says that they would get large car-loads of copper wiring from somewhere (possibly 

scrap yards) and they would pile them up and burn them.  This would get rid of the 

insulation covering the wire and then they would take the remaining copper and 

leach it at the leaching plants, send it through the flotation plants, or simply re-smelt 

it if they could. 

The closing of the company marked the end of his job and he moved on to the 

Michigan Tech Wood Resources division.  He was disappointed that C&H closed as 

he thought they could have gone on for quite a few more years as they were working 

on opening up two more underground mines at Kearsarge and Centennial and had 

already begun working on surface plants at both.  He stated his own theory on why 

the mines were shut down.  He believes that the Board of Directors was full of the 

manufacturers down in Detroit and Alabama at the Wolverine Tube and other 

facilities and that they were not happy with the cost of maintaining the mines and 

chose to close them; they were too profit driven. 

He does not know of anyone who would be able to help us on this project 

because all of the people he knew that worked there have passed away.  He would 

be willing to do a follow-up interview in a few weeks if necessary. 

Key Points: Separate electrical sub-station at Quincy, pulverized coal, fly ash, 

and the oil that was changed in the machinery was all disposed of (probably into the 

lake), and scrap was burned in large piles at the smelter site. 
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Interviewee #2: SH  
Conducted by Emma Schwaiger (IA MS Program, MTU) 
January 30, 2014 
Primary Topic:  Dismantling and cleaning up of Lake Linden building sites; 
childrenʻs play areas

 SH has worked for the Village of Lake Linden and knows some about what 

went on during the days of the Superfund Project of covering the sands and about 

what did/did not get done. She was also instrumental in getting the campground in 

Lake Linden and getting that end of the lake cleaned up so that the grounds looked 

nice. However, there are still pollution issues that were not solved when the 

campground and park went in. 

She has lived in the Lake Linden/Hubbell area for almost all of her life. Her 

father worked for the C&H facilities along the lakeshore, probably the Ahmeek Mill 

and the C&H Smelter. When she was a kid the children did not play in the water or 

along the lakeshore near the industrial buildings. If they played, they would take the 

bus over to the Dreamland Hotel out on Bootjack, or sometimes they would sneak 

onto the slag pile in Hubbell and play. Another spot was up on the railroad tracks 

above the industrial shoreline. 

In the 1980s there was already some landscaping going on to try and remove 

some of the large buildings and make it more of an open space for people to use. A 

lot of this waste material went onto the Lake Linden dump, which was located on 

the sands behind Lake Linden. Another thing left by C&H was the infrastructure. The 

culverts between the hills which carried the railroad cars were left by C&H and were 

not looked after by anyone once the company left. This caused an issue in the late 

1980s or early 1990s as one of the culverts caved in and a large area of Lake Linden 

was at risk of flooding. This caused an emergency and people came out and worked 

all night to clear a path and make sure the water did not harm anyone or any large 

structure, including the school. 

She would like to see the shoreline continue to progress and to be cleaned up 

so people can use the area for recreation and enjoyment. She also admits that when 

the EPA first came in and started to do things she agreed with their decisions, but 
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now, when she looks back, she has questions as to why they cleaned up some areas 

and not others, and also why they did things a certain way when there were other 

alternatives. 

Key Points: Campground location was not done by the Superfund and may 

need further sampling and cleanup, the children of the employees working on the 

lakefront did not play in the water on the western side of the lake and for the most 

part stayed away from the area altogether, C&H left more behind than just pollution; 

there is infrastructure all over the region that is deteriorating from neglect and 

another disaster is waiting to happen, and people in the area that once agreed with 

the EPA are now second-guessing the work that they did, especially with new 

reports about pollution and the new knowledge that other chemicals (like PCBs) are 

still effecting the area. 

142 



 
 

 
 

 
 

 
  

  

 

 

 

 

 

 

 

  

 

 

  

  

  

   

 

 

   

Interviewee #3:  JB 
Conducted by Emma Schwaiger (IA MS Program, MTU) 
May 8, 2014 
Primary Topic:  Hubbell Dump & Beach Area 

JB is very interested in closing down the Hubbell Beach area because of the 

harmful effects it could have on children.  She believes that there is lead in the ‘slag’ 

and the water that can contaminate the children and lead to autism and other health 

issues.  Her husband used to work in the C&H Smelter and he always said that the 

things they put into the lake were really bad and that they would melt their shovels, 

so people should not be playing on or near the material.  She did not, however, seem 

to know that there was a difference between slag and stamp sand tailings; she 

lumped them all together under the term ‘slag’ and said that the Hubbell Beach area 

was next to the slag dump as well as the Hubbell Dump.  The Hubbell Dump started 

in the area just north of the Hubbell Beach where the land juts out into the lake and 

had some trees growing on the south side.  There is also a pipe that runs out from 

the dump and empties into the lake, which she sees as contributing even more 

pollution. 

The Hubbell Dump consisted of slag as well as refrigerators, freezers, ovens, 

other old appliances, bed frames, and other municipal wastes.  She said that, if you 

sit on the Hubbell Beach and look at that piece of land, you can still see pieces of 

these materials sticking out of the bank.  All of these trash items, combined with the 

slag, makes for a messy landscape and a contamination hazard.  She believes that 

lead is the top priority in the Hubbell area and that the beach should be closed off 

until water tests have been done to make sure the lead is not contaminating anyone. 

She said that the MDCH has refused to do any water testing in the Hubbell Beach 

area because they have already tested the Lake Linden area. She wants this area 

tested as well, along with the pipe on the end of the dump area, and the small stream 

that runs out there as well.  If these tests come back negative for lead, then the 

beach area can be opened up. 

A sign should also be placed at all beach areas to inform people of the 

possible risks associated with Torch Lake and where they can get more information. 
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She believes that most locals understand that Torch Lake is full of toxins and is more 

concerned about unsupervised children and also visitors to the area.  She, herself, 

never would let her kids play in Torch Lake and always instilled in them the sense to 

not play in the lake when she was not around.  However, not all parents think the 

same way she does about protecting their children, and visitors have no knowledge 

of what went on around the lake to know about all of the chemicals that are now in 

it.  She believes that having pamphlets at visitor areas would not do anything since 

the parents and families of today are such an online generation and do not look at 

handouts like they used to; posting signs is the only way to worn them. 

Having more local meetings in the areas around Torch Lake would also help 

get the point across that Torch Lake is dangerous.  She did not like the meeting that 

MDCH had at the Lake Linden/Hubbell School. She was told that there would be a 

meet and greet, but showed up to the meeting and was provided no refreshments, 

and then lectured to about how great the MDCH is and how much they have gotten 

accomplished.  She does not think they did anything good at all because their data 

was from 5 years ago, was not gone very scientifically, and they are just now 

publishing it without actually answering anyone’s questions. She believes that the 

community needs round-table type meetings where they can ask questions, get 

answers, and start a good discussion about what is actually going on.  These should 

take place in each community on the lake and in places that are easily accessible to 

older people (the school had way too many stairs and it was hard to find the 

presentation space).  Refreshments should also be served so people feel like they 

are being taken care of. 

Lead testing should be done on all children in the local area if their parents 

want it, free of charge.  She said that the only children who currently get tested are 

those on Medicaid, and she thinks that all should have that opportunity, not just 

those on government support.  Having it be a part of a school science class, as well 

as teaching the kids about other health risk factors, would make it beneficial on 

many levels.  Michigan Tech should help support some of these science projects, and 

they should also take an interest in offering the community discounts on family 

passes to the SDC so that the kids can have something to do in the summers besides 
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play in pollution.  She thinks that having some buses take kids from the HS to the 

SDC and back, and having Tech students volunteer to be chaperones on the buses 

and in the gyms and other activity rooms, would be a great solution instead of 

having them play on the slag piles until they can get a pool and community center of 

their own. 

Overall, she wants all beaches in the area to be closed until testing at each 

individual location has proved it to be 100% safe.  She is really concerned about the 

children playing and is worried about the future health effects that may come of it. 

She thinks that lead is the top pollutant that we should be trying to clean up as that, 

to her, causes the most damage.  We need to make sure that not only the locals, but 

also visitors, understand the risks associated with the lake and that signs be placed 

to inform and give a website where they can read further information about the 

dangers.  She also does not think that the fish advisories are known to people that 

do not look into Torch Lake issues like she does online and that the government 

needs to do a much better job of making sure people are informed. 

Key Points: Thinks there are pollutants that can cause harm to people and 

wants all the local beaches closed. Smelter material was disposed of at the Hubbell 

beach area, which would melt the workers’ shovels so she known it is bad. Wants 

the MDCH & others to do water and soil testing and close the beaches until it is 

proven to be 100% safe, wants warning signs up telling people about the risks of the 

water & pollution, wants free lead testing available to all local residents, and more 

community meetings to inform locals of the problems with the lake. 
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4.5 – Substation #9 – Lake Linden
	

Houghton Count.v Courthouse (6/2112013
Substation #9 in Lak~: Linden 

58340 Gregory Su·~:et OR •Jh Street Substation 
Lake Linden, MI 49945 

Location: Schoolcraft. Township 
Current Use: Storage Facility 

Cw1·ent Owner: Bet~y Olson West 
POBox55416 
Saint Petersburg, FL 337J4 
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1. Prosper, Robert & Wife I Smith, Samuel L. & Wife 

Mtg, 21111869, Recorded 211211869 
Vol. C, Page 166 

2. Smith, Samuel L., et al. I Prosper, Robert 

D of M, 3/1411883, Recorded 81611883 
Vol. G, Page 483 

3. Prosper, Robert & Wife I Peninsula Electric Light & Power Co. 
Q. C. D., 7111/1889, Recorded 11/1111890 

Vol. 31, Page 177 

4. Houghton County Electric Light Co. I Boston Safe Deposit & Tmst Co. 
Mtg, 9/ l/1902, Recorded 91611902 
Vol. HH, Page 378 

5. Houghton County Electric Light Co. I City National Bank & Trust 
Mtg, 9/ 1/1942, Recorded 12/3/ 1942 
Vol. P4, Page 431 

6. Upper Peninsula Power Company I City National Bank & Trust 

Mtg, 51111947, Recorded 6112/1947 

Vol. R4, Page 45 1 

7. City National Bank & Trust I Houghton County Electric Light Co. 
D ofM, 6/ 1111947, Recorded 6/12/ 1947 
Vol. R4, Page 447 

8. Houghton County Electric Light Co. I Upper Peninsula Power Company 
Deed, 611111947, Recorded 6/12/ 1947 
Vol. 148, Page 321 

9. Upper Peninsula Power Company 

Notice ofClain1, 1/2711948, Recorded 1127/1948 
Vol. MR/22, Page 281 

10. U.P. Power Company I Village of Lake Linden 
Q. C. D., 10/29/1969, Recorded 1111011969 
Vol. 20, Page 717 
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11. Village of Lake Linden I Betsy Olson West 

Q. C. D., 1111311990, Recorded 1217/1990 
Vol. 109, Page 337 

12. Betsy Olson West I First National Bank 

Mtg, 11/21/1990, Recorded 1217/1990 
Vol. 112, Page 479 

13. Betsy Olson West I First National Bank 
Mtg, 12/2111993, Recorded 1/27/1994 

Vol. 163, Page 713 

14. Betsy Olson West I First National Bank 
D ofM, 7/ 11/1996, Recorded 7/.18/1996 
Vol. 192, Page 683 

15. Betsy Olson West I First National Bank 
Mtg, 10119/2004 (362MT-00874) 
Vol. 362, Page 874 

16. Betsy Olson West I l~ i rst National Bank 

D of M, 3/24/2009 (2009R-O l652 MD) 

No Volume Listed 



150
	

HOUGHTON COUNTY TREASURER 
906 482-0560 PHONE 906 482-7040 FAX 

------ - - - ------------------------ ---- -- TAX HISTORY --- - ----- ------------------ ---- - --------

DELTNOOEN'l' INTEREST 
'1'1\X !lAS£ TAY &/or FEES 
Y£1\P PR£ • S£V OtlE D\1£ TO'rAL DUE LAST PI<T 

........ ....................... -............................TAXJISJ.f: . 
BASE TAY. 

·····-········4··--··"··•'·""'h"'~ .................................. , ................................................. ~ ................................ _.,, , .. ,,, 
2012 v.oo 12' i32 1 1 712 349' 37 0.00 o.oo 0.00 12/10/12 

2 011 0 .oo 12 , 132 1 ' 510 329 . 5~ 0. 0 0 0 .oo 0.00 12/30/11 

2010 o.no 12,132 ; ' 385 325.35 0.00 o.oo o.oo 12121/10 

2009 o.oo 12, 132 7 . 408 328 . 9~ 0 .00 0.00 o. 00 12/28/09 

2008 o.oo 12. 132 1,096 3 29.49 o.oo o.oo c. oo 0~/ll/09 

2001 u .oo 12 . 13' 6,9n 301.3~ o.oo 0.00 0 . 00 12/Jq/01 

21)0~ Cf.OD 12,132 6, 690 300.16 o.oo u.ou 0 00 01/05/0'1 

2ou~ o.oo 1l' 182 6 ,471 2ill . 85 0.00 o.oo G.OO 12119/05 

200~ o.oo 3, 203 6. :nz <79.67 o.oo 0 .00 a.oo 01/05/0S 

200J o.otl B, 186 269.87 0 . 00 11.00 0 .00 12/15/03 
" · 190 

TO'rAL DELI NQUENT TAXES DUE I!'OR THIS PARCE L o. oo 0,011 0 . 00 

WEST BETSY 

Property Address : SCHOOLCRAFT TOWNSHiP 
LJIKE: L TN DEN 

Property Number : 012-055- 039-00 

DESCIUPTION OF PROPERTY: 

SCZ - !'1 - l •l SEC 5 T55N R32W PI\RT Of GOV 'T LOT l DESC AS FOLL, COM AT A l''f 33 ' £ ~ 813 ' S 
OF NW COR !!.UN THE 50 ' S l OO ' W 5 0 ' N 100 ' TO THE POB .. 11 A. 

KATHJ. EEN 1\ BEATTIE, TRF.ASURER DATE PREPARED 
ltOUGtiTON COUNTY COURTHOUSE 06/21 / 13 
401 1:: HOUGHTON AVENUE 
liOUGHTON f~l 4 9931 

History Fees : 0 .00 

-
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CUD ~I- \d--- a-ss- D":l,q - oc COMMERCIAl. REAL £STAT£ RECORD CARD 
I •.. ~cun CAII IIO. 

OWIItU." alCOID 4*1 Hsta~i BJ;:~ ¥~l~~~'::;:;:; lltii~IM PUitlf IICIIID .... ,.,.. ........ IUl IUMM41V 

,W.vJo¢ J»)'-N <>,;r """ "''"'" ......-7-": 3000 

SC2-5- 14 Sl:lJ:lage ot 
LillO 

J aka 11Rd 9A ...... /,L/0 
19-'ZSft 
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4.6 – MTU Archives C&H Collection – Files Consulted
	

A 8 c 0 

1 MTU Archives - C&H Boxes & Folders Completed for PHASE 1 - Updated July 4, 2014 
2 4.3.4a MacNaughton Numeric File: l -6J..S, Vanous Companie$' & Topics: 4) SO!Generators 
3 4) 118 Materials 

4 I •3 126jGereral Electnc. 

~ 43 13_!., General electnc. propos~l 
6 43 US Oeftctive Motors: 
7 4l l39 jTnnsformors 
8 43 142 !YOIOI.$ 

9 d3 1S7 Comracts 

~ 43 166 Motor B!!!!ralor_se_!S for substatJon 
--~ 

ll 4) L78 general ~lectric equipment 
12 43 181 Cornracu 
13 •3 l 8 3JTan> Oil 

~ •• 194~0tOfS 
15 44 199 rarufouner problems 
16 44 2Q2 ~ransfonneors 
17 •• 206 OlOfS 

\8 44 lOB Sluepl'1nts: 

.g. --- 44 227 Bluepflr'lt Corrections 

20 44 ----230IWate-r & Sew.~g; ~t_5tem 

2l 44 235 I Water P•pes 

22 •• 2361F,IIr.UJon Plant 
1) 44 1J8jW,E, 8a;e,.nd Co. 
24 44 258 Deeds and Blueprints 

~ •• 2~[,1e-ctrtc Hoist Equlpmenl 

26 44 28S tW3ler 
21 44 186 ~Water Alnrms 

?8 45 311 Houghton County Electric Ught Co.. 
29 <5 3121Edlson 11fumlnat lng Company 
30 45 ____!!!LP~g~~~ 
31 45 388tMilllng 

32 45 41.9 Fretght 
33 

- -
45 420 Report on Water Worb System to State 8o3rd of Health 

~ - f6 

35 46 i!~~~:~~:~!:: 
36 46 4S71Erearit U&htS tn Compartv Houses and Uou.ses on COmpany Prooerty 
37 ·~ 458 1'.4aps 

~ - - 46 46..!4,_Eiectrolyt~e plant 
39 46 464 Frt>ight 
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A 8 c D 

~ - -· 46 466 Milling 

41 47 472 Dred&es- for regrinding plant 
4 2 47 490 l.eiitdllng process 

~ 47 505 orch Lake Canal 
44 C7 522 Fretght 

45 47 524 
---525 ~'1!~ 46 47 Ele<;Cro'ytl'tplilnl 

47 48 532 Turbo Genel'iltor 

48 48 556 ElectrolytiC plant 

~ - 48 ~ Freig~t 

so - 48 563 urbo Generalor' 
51 48 576 ll.eachlng prooess 

52 48 580 Flotation process 

~ - - •8 S90~f:lol-ahon ~ 

~ -· 49 _!?~EI!Ctrotvt2:_~int 
55 49 607 EIO<:trolvtl< pla nt 
56 49 608 leaching 

57 49 616 Freight 
58 49 625 Copper·OJiidepteopttate 

4?- 4.3.5 MCNaughton Numo'rlc File: Wl·l02, va nous Compani" andTopl<s, l 903·1917 208 14 1U rnon Co21 Ootlt 
I f-

60 208 47 El~tnc. Power for Substdlltry Compa.NM 

~ -- 'OS 4915\lperior Mmmg Co. (lnd HoU&.hton County 1,-lg~t CQ CQOtr.lc:t s 

62 209 lOIUI'liOO Coal Dock Reports 
6 3 I 209 34IMutuat Water, Ught.and Power Co. 

64 4.3.6 McNcl\lghton NUrtlef'h; Rle: 111-208, VarloiJs Companies and TOP!U, l907-19l9 209 53 Report on C'ahlmet 11nd lac UBelle Traclion a nd Powef CO. 
65 2 11 47 Power Plant Records 

66 4.3.7 MacNaught on Numeric: fil~: #1 1111, Variou.'.i Compan1es:and Toprcs, 1910..1.914 55 8 jTamarac.k ~nds 

ss ~ 11 t~o!_Dock by~ Smelting Co. 
68 55 48 Freight 

69 55 49 Lease Osceola to Houghton Co. Traaion Co. 

70 55 ' 2 ElectrOlyt ic plan\ 
71 I 56 28!Maps 

72 4.3.11 McNaughton: VC!Irious Companies and l'opics.1909-1910 I 54 761Mutual WaterQ). 

71 4.3.19 McNaughton: AJphablUcal, A Z,1923·1924 71 11 .-Iough to n Co. Ught and TractiOI'l Co. 

7t1 4.3.20 McNaughton: Alphabetical. P.·"'-* 1925"· 1926 72 2 1ti~htQn Co Et£,t.tf'ic Light Cornp~ny 
7S 4.3.25 McNaughton: Alphabetical. A72, 1937·1938 IS 74 R~~r@ Copper and Brass 

76 4.:.t29 Pres.idenrs officeA1phi'lbettcal, M-5, 1904-1964 76 1 MutU31 Water Ught & Power-

n 4.3.31 Fngineering Department, Alphabetical, A·l..l912-1916 4 1 1 ~ ~~Coal Dor.k 
78 41 -------jt,_2 Coal Ootk- Blueprints iind NolCi 

79 4 1 ll-t21Dredge 
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A B c 0 
80 nd Sketches - _gJ~Ie<:t~t.c Plant - Report.s a
Bl 
82 

- ----* 28 Regrinding Plant Ill 
41 29lS.Jnd Leachm& Plant 

~ 42 1-2 Regrtnding Plant lf2 and substatiOn 

84 42 l().Jt amarac_. Re:grlnging Plant 

~ ~.3.32 [ng,~r~ Oepartm~nt, Aiphabe~ca~.~.l·l969 124 4 Sk:eLches 

8& U4 7 Secondary Copper Oepartmet1t 

87 U7 >ICul!fouSOl<Jde Plant 

~ 127 ~?oc.k 
89 40 5 ~dary(opper 
90 40 7 SRetc.hes 
91 4.4.33 (4.3.-2>1 McNaughton: Alphabetlcol, A·Z, 19)7-1938 7S 39 Smelting Works 

92 4.4,34 (4..3.26) McNaughton: J\Jphabet u411, A·Z, 1939·1941 I 7S 761Smeltmg Dept, 

93 4.3.35 lavelll\tphabeUcal , 4-Z, l940, l9Sl S8 34 Houghton Co Electric Ught Company 

94 4.3.36 l.cwell Alpflabeticat , A-Z, 1945-1951 59 l9 Elfl:cl rtc::a!Oept 

95 59 2.4 jPower Plant 

96 4.1.40 Engineering Misct'llaneous, 19S3· 1968 138 ___] Chem~..!!lants, Milling and Redamation 

97 138 H ~Smetter Blueptint.s 

98 138 17iOfiwll\gS- Ost.e<>la 

99 138 18\Ahmeek Proc.es:s and Practice Analys*s 

~ 4.4 Gcnerallted Offke Files j ~IS 19~~1Umon ~al Doc~ 
101 116 l ·'l Un10n Co2l Dock 

102 .t.4.14 (4.3.7) Mcu:.NOJughton Numeric File: lfl·l41, VanousCompames & TC?p!Cs, 191G-1914 ss 12~1aeSmettms ---
103 55 17 Sme4tins 
104 4.4..38 (4.3.30) PreSident's Office AlPhabetical, A·Z, .1911).."1969 8~ 13 Hydrology of Wute Disposal 
lOS 86 

:ui6 -m 
20jSmeH.er S<;rap 

- 8& 

-------s6 
2.!J.Smeltet· - Spec.to&~!!!C & X~R:ry !_gulpmen_t __ 

2} SmelterflowShee\s 

108 86 231Smelter~Misc:. 

109 ~'A40 (4.3.32) Engineeflng Departm ent , Afphabetic:al1 S..W, 191 1· 1969 I 127 30 Slag~Oispo:..al 

~ 4.4.4Q.l.Smelting Works 124 S iSla& Granulating 
lll l24 ~ondsrv Copper Oepl.·,:~ish Screening Plant 

112 124 26 'Brid Dust M1ll Air SeJ)Jriltn&Sys.-81uepnnts 

Ill 12S lS l fufn~ N20·Pu1veri ted Coal 

~ 126 - tl L~' Polverne-_d~&_ Bluepnnts, Drawings~ TeJesr_!_ms~ ett.. 
115 126 14 1Coal Putvemed Pit -& Bluepnnts, Draw•nes, Te.legr~!Tl$.. etc. 
Jl& 126 lS Coal Pulvemed Pit -& Bluepnnts, D~lnas. Telegrams. etc. 

117 126 16 C.Oi11 PUlverized Pn ... & Dl1Jeprints, Dnwlngs. i elegr;ms, el " 
118 126 17 Coal Pulvl!nzPd Pit ~e. Bluepfints. Drawings:, Tilesrams, t't t. 

119 126 ts1coal Pulverlted Pit -& Blue-pf'int:s. Oraw.ngs, TeJegr.;m~rel t. 
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A 8 c D 

~ 126 ~:al PUh•eriled Ph ·& Bluel)rints, Drawings, Tele:~rams, ttc. 
121 126 oal Pulvenred Pit-& Blueprints, Drawings, Telegrams, etc. 
122 127 1 Coal Pulvenzed Pit -& Bluepttnts, Or.a~ngs, Telegrams, etc. 
123 127 2 jCoal Pulv. p1t ., Sketches and Oatil 

124 4 .4.48 (4.3.40) Engin~ring.Mtscellaneous, 19S3~1968 I 138 l !Chemical Plants, Smrlter Projet:ts, Sm~tiLer S~ondary Repons 

125 4.4.5 ,4.3.-Ca) MacNaU&tnon Num~nc. rlleo• l -62S., Various companie-s&_ lOpiC:S I 45 3771Srneltm!l 

~ 46 4S4 jSmeHmg --
127 48 S34 1Smeltln 

~ 1 -+ 48 S41 Pulvrtized fu el for Smcltmg -
29 48 562 h~.e: smeiti,g works 

130 S.6 Taft Ri!eords {rtOn·PfOP'!rt't) I 227 2)M utual Water IJtht &. Powl!'f 

131 5.9 (Subser•es S.9) A&reements and Conuacts, 1910.1978 181 SjCopper SliJgA.greeme:nts & ContrOJGts 

~ ·--· )81 6 Copper Slag Aflrt'f.! ml!nts & Contracts 
181 1 r-COpper Slag Ag,~emenr.s ~ --· & Contracts 

134 181 8 Copper Sla& Asreements & Contract~ 
llS l8l 9 CopperSiagAf1reemen1'S & Contract$ 

~ 5.10.2 Asset Valuation and lnsuranc.e Apprcusals, 1906·1965 207 8 Lake Miltins, Sm elting. and Refining Co~ 

J37 207 2 IC&Ii Coal Dock 
138 207 s Tamarack Recand Water Works 

139 S.J1.2 Purchasmg Dep.1rtmentAdmlnlslr.JUw. t"lles,l906~19:l3 35 1 J Mutual Wat~ Ught & Power 
140 3S 17 Power Pl.an1 

141 S.ll .3 ~ S.U:.l) Boiler ln5"pection Reports,1913 1942. 37 H ISm~tfng Worlu 

142 6.3.4 (6.3.4~ Chflnit al Engineering Branch Flle:s. 1925·1969 201 2S Soot Removers 

ti4 
143 199 20 fly A.lll 

I 201 2 1 1Siag Utlh.r-ati'on 

145 8.3.2 Lab Olernical Co, 1941-1965 27 36,1nva!ces to UPPCO 

146 9.5 (Subsf'ri~s 9.5) Re c.lamalion 1920.1972 I ~71 6 !Sfag ~ach•ng Pr ocf'S.s 

14 7 9.7.1 C&H Sme.!llll&. Works-Stamp Mill Sh•pmeots to Smelter ~24 2 1 Report on Copper Bearing Bnek.and Ash Residues at Smf!lter 

148 524 15 Smelter Copper ln~tteonlory 

~ 569 4 C & H Mlnln& Company-Sia~ 

ISO S7J 2S jCQpper ln S!ag-CONespondence., Reports, Articles 
1~1 11.4.1 Ugh! and PowE-r, 1910-l~Z I 208 49 jSuperlor Ml mng Co & Houg,hron County El~ctric- Ltghr Co 

1S2 208 47 1 Efoctrlc: Power for St).bsidi;,ry Companieo; 



 
 

    
     

 

  
 

   
  
  
 

  
  
  
  
  
 

  
  
  

  
  
    
   

  
  
  

  
   

  
  

 
  

  
   
  

  
   
   

4.7 – C&H Mining Co. Timeline – Torch Lake Facilities (1887 – 1968) 
Calumet and Hecla Mining Company Timeline  - Torch Lake Facilities 

1887 
 New Smelting Works under construction on Torch Lake 

1891 
 Completed building intended for new pumping plant in Lake Linden 
 Completed 50 ft sand wheel for the Calumet Mill 
 In the process of erecting 50 ft sand wheel for the Hecla Mill 

1892 
 New boilers installed at mills 
 Purchased steam fire engine for mills 
 Hecla sand wheel completed 
 Automatic sprinklers installed in milling complex 
 Hecla Mill addition underway 

1893 
 Addition for mill boiler house planned 
 Hecla Mill addition completed 
 Calumet Mill 

o 11 Leavitt heads with steam cylinders 
o 14 & 21.5 x 24 inch stroke 
o Washers, Huntington & Haeberle grinding mills and slime tables 
o Westinghouse driving engine 200HP 

 Hecla Mill 
o 11 Leavitt heads, equipped similar to Calumet Mill 
o Preparing to place solid anvils under all stamps 

 Boiler House 
o 11 boilers – Kendall & Roberts, 4730 HP 

 Torch Lake 
o Freight house, warehouse, docks, railroad tracks, machine shops, carpenter 

shop, blacksmith shop, barns, coal dock, and coal shed 
 Torch Lake Water Works 

o Pumping machine, 60 million gallons per day 
 Mills and docks lighted by electricity 
 Smelting Works 

o Covers about 30 acres, connected to mills by short railway 
o 4 stone furnace buildings – 80 x 130 ft 
o Water source from artesian well 
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1895 
 Foundations laid for addition to mill boiler house and stack 
 30,0003 yards of Torch Lake canal dredged 
 Experimental Electrolytic Plant built in Buffalo, NY 

1896 
 Electric Light Plant House at mills completed 
 Boiler house erected 
 In the process of extending coal docks 

1897 
 Boilers at the Water Works boiler house moved to new Boiler House near mills 

1898 
 Foundations laid for another coal dock 

1899 
 New coal dock almost finished 
 Torch Lake canal dredged again 
 Boilers overhauled 

1900 
 New coal dock completed 
 Foundations laid for Hecla addition 
 4 boilers added to Boiler House 
 Smelter – new mineral house and boiler house with 2 boilers 

1901 
 Contracted with General Electric to power new part of Hecla Mill with electricity 

1902 
	 Torch Lake canal well lighted 
	 Hecla Mill addition finished 
	 New steel electric power house has been erected 
	 Tunnel for the electric cables to connect the Power House to the mills has been 

completed 
	 Smelter – 5 furnaces rebuilt 
	 Buffalo, NY – Electrolytic Plant completed 

1903 
 Hecla Mill addition is producing 
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 Electric Power House is in commission 
 Large filter plant erected, 500,000 gallons daily 

1904 
 5 Calumet Mill heads remodeled 

1905 
 Calumet Mill remodel completed 
 Hecla Mill remodel started 
 2 large engine additions to Electric Power Plant in process 

1906 
 Hecla remodel completed 

o 23 stamps total capacity between both mills 
 Addition to Electric Power Plant complete, 9,000 HP engines 

o	 2 independent cable lines connect the Power Plant with the mine 

1907 
 Foundation for regrinding mill #1 started 
 Foundation for new Boiler House at mills started 
 Engine and generator of 2,000 KW at Electric Power Plant at mills 

1908 
 New Boiler House complete 
 Regrinding Plant #1 building erected 

1909 
	 Erected power line to Lake Superior Water Works to pump water from the lake to the 

mills 
	 Regrinding Plant #1 complete 

1910 
 ½ of old mill boiler house has been torn down 

1911 
 Land East of Calumet Mill being cleared for further development 

1912 
 Recrushing building #2 complete – 123 x 432 ft 
 Foundation for new Electrolytic Plant building finished at Torch Lake – 155 x 270 ft 
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1913 
 All buildings for new Recrushing Plant complete 
 All smelting at Buffalo discontinued 

1914 
 Tube Mills in new Recrushing Plant started 
 Dredge tested 
 Ground broke for new Leaching Plant 

1915 
 Fire protection system remodeled 
 Dredge, Classifying House & Conveyor, and No. 2 or New Recrushing Plant in 

operation 
o Went into commission in June on small scale, full scale in September 

 Leaching Building complete – Ammonia 

1916 
 Oil flotation experiments underway 
 Leaching began in July 

1917 
 Electric Power House fireproofed 
 Flotation experiments successful 
 Both mill heads remodeled 
 Slime machines remodeled 

1918 
 Flotation plant to treat slimes from Regrinding Plant should be in commission in 

summer 
 Regrinding Plant #1 remodel complete 
 Dredge remodeled 

1919 
 Mills now equipped with tanks for settling slimes 
 2/3 of slimes from Regrinding Plant are treated by flotation, building need extending 
 Tamarack mill is abandoned and will be dismantled 

1920 
 Last of round slime tables replaced by Wiffleys 
 Chilean Mills to be replaced by Hardinge Conical Mills 
 Boiler House reconstruction 
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o Concrete foundation and side walls coated with concrete 
 Tamarack Mill dismantled 
 Foundations for new Tamarack Reclamation Plant are complete 

1921 
 All operations suspended in April except Power Plant and Boiler House 
 Tamarack Reclamation Plant construction halted 
 High prices for work caused a work stoppage 

1922 
 Work resumed on April 1 
 Hecla Mill remained closed 
 Calumet Mill has 9 of 11 units working 
 Boiler House remodeled 
 Tamarack Reclamation Plant construction resumed in Spring 

o	 Dredge ordered 
o Buildings complete 

 Electrolytic Plant closed in December and may not re-open 

1923 
	 Consolidation of Ahmeek, Allouez, Calumet and Hecla, Centennial, and Osceola 

mines 
	 Hecla stamp mill remained closed 
	 Tamarack reclamation plant construction continued 
	 Electrolytic plant not in commission since 1922 

1924 
 Hecla flotation plant dismantled 

o Two of the four machines to be taken to the Tamarack reclamation plant 
 Tamarack reclamation plant ready to go into commission in the spring 
 Smelter center plant for furnishing pulverized fuel, 12 tons of coal per hour 

1926 
	 Smelter – second refining furnace under construction at the close of 1925 was 

completed and went into operation during the year, electrically operated 40 ft Clark 
casting machine, 800 KW turbo generator being installed 

1927 
	 Pump installed on Ahmeek sands to elevate the tailings from the mill 
	 Lake Linden stamps had two boilers and a 500HP capacity 
	 Refining furnace went into operation in July – 11 x 23 ft 
	 Melting furnace now being installed – 20 x 70 ft, 225 tons per day 
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 New mineral storage building being installed 
 Lake Milling and Smelting #2 mill closed but still operable 

1928 
	 Lake Linden dredge began operating on Hecla mill sands 
	 Melting furnace in operation 
	 800HP waste heat boiler installed and furnishing steam for the turbo-generator and 

for all other purposes required 
	 Reinforced concrete foundation and compartment walls for mineral storage building 

complete 

1929 
	 Lake Milling #2 at Hubbell back to work 
	 Lake Linden power plant obsolete electrical equipment has been scrapped and a 

2000KW low pressure unit is being installed 
	 New mineral house is open 

o	 10 main compartments, 15,000 tons material 
o	 7.5 ton overhead electric crane carrying a clam shell bucket for handling 

the mineral 
	 Steel and glass addition to main furnace building, houses turbo-generator 
	 Auxiliary gas driven centrifugal pump, 3500 gal/min, installed at pump house in the 

event of interruption to power for electric pumps 
 Small, hand-dipped furnaces being dismantled at the smelter 

o	 Furnaces supply steam to a turbo-generator that furnishes electric current 
for power and lighting 

1930 
	 Turbines at Lake Linden shut down, reclamation plants went down in mid-summer 
	 2000KW low pressure unit operational at the power plant 
	 New boiler and power plant being erected at the Ahmeek Mill – Stone and Webster 

Engineering Corporation 
	 Boiler – steam for existing stamps and pumps and for new turbines of 8,750KW 

capacity 
	 Power plant has two turbines 
	 Smelter main furnace building was extended 45 ft north 
	 Lake Milling stamp mill shut down in December 
1931 
	 Neither the Calumet nor the Tamarack reclamation plants were operated 
	 Ahmeek boiler and power plant went into commission in January 
	 Lake Milling did not operate 
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1932 
	 Neither reclamation plant operated 

1933 
 Ahmeek mill did not operate 

1934 
	 Electric power was still being generated for Conglomerate lode operations by the 

Ahmeek power plant 

1935 
 Lake Linden reclamation plant went back into commission in July after 4.5 years 

1936 
 Tamarack reclamation plant being reconditioned 
 Ahmeek mill back in operation 

1937 
 Tamarack reclamation plant back in operation by mid-May 

1940 
 Hecla mills and sand wheels were scrapped 

1941 
 Tamarack boiler shut down, steam now being supplied from Ahmeek boiler plant 
 Ahmeek – boiler plant water treatment equipment installed 
 Osceola mill and boiler house scrapped 
 Lake Milling #2 still sitting idle 

1942 
	 The leaching process in use on copper-bearing sands is adaptable to the recovery of 

copper from scrap of various kinds, including the treatment of scrap from copper and 
brass coated steel. C&H has successfully treated at Lake Linden leaching plant, 
yielding the original steel as scrap for steel mills and copper recovered as oxide which 
is refined at the smelter. They go through 2,500 tons of scrap metals per month. 

1943 
	 Tamarack reclamation plant remodeled for most economical treatment of low-grade 

amygdaloid sands 

1944 
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	 Treated 31,604 tons of steel scrap clad with gilding metal from which there was 
recovered 11,503,688 lbs of copper 

	 Tamarack leaching producing copper oxide for Navy 
	 After treating small quantities of scrap copper for about ten years, the company has 

embarked on a comprehensive study of the possibility of using present idle leaching 
plant capacity for the treatment of various grades of copper bearing material in 
substantial tonnages 

	 Lake Linden reclamation plant remodeled for amygdaloid tailings 
	 Reconstruction of the discontinued leaching plant machinery now in progress to adapt 

it to the production of copper oxide from secondary copper products 
	 Calumet mill remodeled for conglomerate rock from Allouez, but it was discontinued 
	 Smelter – process for removing arsenic from soda slag by leaching the later with soda 

solution is now in regular operation 
	 New refining furnace installed at the smelter 

1945 
	 End of war meant demand by Navy ended 
	 Treatment of scrap copper rapidly expanding 
	 Reclamation plants still open and working on tailings 
	 Ahmeek mill is still stamping 
	 Smelter refined copper on toll for the Metals Reserve Company (war effort) and 

treated a substantial tonnage of secondary copper 
	 Lake Chemical Company (C&H with The Harshaw Chemical Co. of Cleveland, OH) 

organized 
o	 Copper Oxychloride Sulphate (COCS) 
o	 Copper Hydrate 
o Leased space from the Tamarack reclamation plant building 

 Lake Milling and Smelting company liquidated 

1946 
 Smelter had two furnaces rebuilt 
 Secondary Copper Department of C&H in the developmental stage 

o Salvage and sale of various by-products including steel, cast-iron, lead, 
tin, aluminum, brass, and plastics 

 Both reclamation plants are still open 
 Ahmeek mill still open 
 Lake Chemical production began in August 
 Several new products still in experimental stages, may be added the following year 

1947 
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	 Successful operation of the secondary copper business requires maintenance of a 
substantial inventory 

	 Company’s inventory of copper in the Secondary Department was placed on the “last-
in, first-out” basis 

	 Installation of new generating facilities at our Lake Linden power plant is planned, 
should be completed in early 1949 

o Two new 1000HP diesel-electric locomotives and a diesel-electric 
locomotive crane 

 Ahmeek mill – two new ball mills and flotation units installed 
 Smelter installs new refining furnace 
 Lake Linden reclamation plant shuts down for the winter season 
 Tamarack reclamation plant remains open 
 1400 carloads of scrap metal reprocessed and 35,721,486 lbs of copper produced 

1948 
	 Wolverine Tube Division in Decatur, AL has their new tube mill in partial operation 
	 Lake Linden power plant addition at the Calumet Division is nearing completion 
	 Lake Linden reclamation plant was originally scheduled to close in fall of 1948 but it 

is still open 

1949 
	 Treatment of secondary materials, developed during the war, will be continued on a 

smaller and more selective basis 
	 New Lake Linden power plant of the Calumet Division is in full operation and gives 

evidence of meeting every expectation 
	 Annual Report has interior pictures of the power plant 

1950 
	 Seven mines operated at capacity over the year 
	 A new power plant which was put into operation late in 1949 has performed 

satisfactorily and resulted in a considerable reduction of costs 

1951 
 Seven mines and two reclamation plants are still in production 
 Secondary copper activities were severely curtailed 

o	 Unable to buy any sizable quantities of scrap at prices that would enable 
us to break even on reconversion and sale at the price fixed for refined 
copper 

1952 
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	 Undertaken to un-water and rehabilitate the Osceola mine, should take two years 
	 Government subsidy on three mines (No. 4 North Kearsarge, No. 4 Peninsula, and 

No. 1 Iroquois) enabled them to remain open 
	 Both reclamation plants working until the strike on September 8 
	 Lake Linden reclamation plant not re-opened until the next spring 
	 Shortage of scrap copper still affecting the reclamation activities 

1953 
	 Seven mines, one reclamation plant, two leaching plants, a smelter and refinery, 

chemical plant, foundry, and bit plant are still operable 
	 Still working on un-watering Osceola 
	 Lake Linden reclamation plant exhausted tailings, closed in 1953 
	 Leaching plant is still in operation 

1954 
 Still copper scarcity for secondary operations 
 Still working on Osceola 
 Annual Report has interior pictures of the power plant 

1955 
 Mining is operational at the Osceola mine 
 Tamarack reclamation plant now reprocessing Ahmeek sands 

1956 
	 Two smelter furnaces shut down 
	 All reclamation done on the Ahmeek sands 
	 Tamarack leaching closed, all leaching activities now done at the Lake Linden 

facilities 
	 Scarcity of secondary copper still affecting the company 
	 Two major furnaces at the smelter rebuilt 

1957 
 Five-day work week is enacted 
1959 
 Reprocessing the Cliff Mine sands 

1960 
 Lideox, a highly conductive lithium deoxidized copper, was introduced 

1963 
 Selective mining has kept costs low 
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	 Copper chemicals for industrial and agricultural customers are important products of 
the Calumet Division 

1964 
 Mines still producing, but at a loss 

1965 
 C&H starts production from the Kingston mine 
 Preserving labor force by continuing operation of the high cost mines still in effect 
 Most mines should be closed by 1967 
 August 21, no agreement on a new contract, all operations stop because of the strike 

o Strike lasted until October 31 
 Two furnaces rebuilt at the smelter 

1966 
 Shortage of skilled mining employees 
 Senica mine is now closed 
 Centennial #2 should shut down early in 1967 

1967 
	 Performance of Calumet Division is disappointing 
	 For internal purposes the Calumet Division copper is transferred to the Wolverine 

Tube Division at the producers’ price 
	 Most of the copper produced was sent to Wolverine Tube Co., some still used for the 

production of chemicals 
	 Three mines are still in operation (Centennial #6, Kingston, and Osceola) 

1968 
 Acquisition of all of the outstanding stock of Calumet and Hecla, Inc. 
 Strike happened in August at the C&H facilities on Torch Lake 

o Caused the Wolverine Tube Division to buy copper from the world market 
1969 
 The strike ended in a deadlock, caused $13 million write-down of assets 
 The company announced on April 8, 1969, that the operations of the Calumet 

Division would be closed down 

Author:  Emma Schwaiger 
Industrial Archaeology MS Program 
Social Sciences Department 
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Source: Calumet and Hecla Mining Company Annual Reports (1923-1967) and Universal 
Oil Products Annual Reports (1968-1969), Michigan Tech Archives & Copper Country 
Historical Collections, Michigan Technological University, Michigan 
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