The Use of Pulverized Coal

8 af prepacation of pulverised econl de
wl the pdvantages iw (he wdoption uf the
emmrrated.  The primcipal featmres of
practice are prosentol n cumdensed fort,
ecomamice wisid G pednlp from the subsafi-
o of pulverized col dienmeed, with defois
effectod 1w wamionn Lypes of faraaess

purpose of pulyerizing soal before burming it
to mnke available every hest unit that (b con-
Machinery hus been develuped which will
eoal in one operstion, delivering it to i o
f the furnsces ut an expenditure of whont 17 hp.-
tom, foow mwdium s plant, The cost of the
ﬂmb apon the amount of molstore that
d before pulverizing, the wages of labor,
prics ut ooal delivern) at the plant. At »
Bt requiring a palverizer with a capacity of
| fon per hour, Lhe eoed per ton puliverized will
gy be greater (han ab & planl requiring the
pulverizer, passessing s capacity of seven tons

 PRELIMINAKY WUENTRG Axh DRYING

st step in to reduce lurge lomps to o size sult-
drying uniformly, befors puaning 1o the pulver-
this 14 done in tolls, a1 o single pass,  The
e the elimination of moistare, in order to
pulverizing (o geeut fovness, whils wlso in-
the heating effect and the lemperature attain-
the could T4 burned.  Thers e other mechnn.

e (0 the handlg of dried eoal  BPrisrs
manufactired which are able b eliminate
without distilling any of the volatile combust-
in the vonl. They wre frod by hend ar with
fuel,  The beut st surveunids the shell of
: hin eonflied within o chamber whese com -
jon takes place: e bewlied goses wre Uven
,_;# g p lﬂﬁ ta the dischiurgs pnd of the drier am)
ar Aak inside of the dbell at & temperatute sui ex-
F. This lompetatute (4 minimained by the
ur wnd 1n rdientod by o pyrometor.  Vaolalile rom-
b matdar s oob ikoly v b distilied uotl) the tem-
risee above 4007 Pehrsnhie.

ELIMINATION 0F HOK AND ULV ERIXING

g Teom the dreier, the toal th sually
| ovar & magnetle separatar (n order to prevent

jeon Trom golng to the pulveriser Twn tpes
maed: n ommgereetie pulley whileh witomatioelly di-

< itm aollection of (ron, aid & Iftiog type, from
fron e romoved by hand when convenent,
agarntion of pilveriong, the coal should prefer
- anbil 957 will pess thyoujgh & [00-mesh
Ahrough & 300-mesh sleve. Such a product is
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ubvioualy an mlmost impaipible powder.  Afler puiveriz-
Irike, tha el Tn comviyed by bni of severnl mothods i
the point where (& 06 to be ased.  In seversl installa-
uans the pulveriosd coal s conveyed a distance of over
B L. Whire paomsibile, m in shobd sheays be jmstaliad
ot the furmsee, In onder to guard -uuut imterruption
ol sypply.

Frsdern wre practioally imlisg his for regulsting
mtmnnrtmfuutmmmbinwmwm.
They aen now made of abmple desipn and wee highly
efficianit,  They dullver the palverised coal m definits
auaatitiag into an ale current of fixed volume, where the
wir Wsseminntes the pulverized fuel, surrounding every
partiele wold potting (1 into condition to develop all it
envrgy. The firdt b (enile nee the vilitile gases; these
ridse the tempernture fo the fgnition point of the solid
curbon, and befora leaviag the sone of heatad air every
particle has relmised s list heal wnit. It = eotiysly
possilile to ubtaln lemperiliie moping betwesn 1900°
and A500° F.; the highett temperuture (356071 | Rive
ohaereed wis (0 np openhonrth, when the averspe tem.
parature of th furnace dbself ot some time vanged Trom
31007 10 3200 Fahrenhsil.

ADVANTAGES I Pulyvimizing Coal
To Justify the wepomn of erveting o speeml building

and installing spevial machinery to palverize coal, the

following sdvantages In its nse muy be engmersted |

L Conservation of the country's fuel, by utilizing
evory heat andt in the eoal, nady possiile by this method
of congumption,

2, Reduetlon of labor for handling cosl ta the pelot
of consgmption, handling by the Gremin, and the re.
movid of weh and soeonsemed fuel Trom the sahpits;
practically ol this expense o avoided when Toel s
turned In pubyoriesd form Al the coal i= recelved st
e point, alull.hmnmu I Mﬂhdenunhrhrw
mtie 7. the h being  thersly
elfeminated. woeept  for mt-nmw. udjustrment, and
rcEssATy Tepalne

A4, From actus! experioncs with mwny grades of coal, |
tedlewe that every carbonmowmis furd in solid form, from
Hnites 1o the graphitie anthracites of Rhode lsland,
will gield It maximum medaire of heat if biormed o
traly pulverised condition.

A4 Coal in pdveriesd form can be dggected (o 8
furnaee oo noealimn of aic at very fow velocity, this
allowing the expinding guses ti |eeste thelr heat with-
oul erosfon ol the refrotories.

5 Pulverized fuel premits the mudntemanes of o eon-
stant lomperolire fu & furnwe when the relative
weiunts of fuel anld aie huew aroce Teatt 26t ind the body
of the furnsce has boen bromrht up 1o the desired tom-
persture, 1t will vonbinoe thervafter under what is
Koown an & best eomdibinn, Furuaees can he operated in
thin manner Bodr aftar hour, 25 thown by charts of
recording pyrooweters.  The eorrect relationship between
the ammurt of pulverised Mel and the yolume of air,
for wny desiowd tompeoiurs, o baoeoatrolled antos
matieally, after sdlustment to the particular grade of
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in use, that wing & minimum of excess air. Gas prevenl xny rush or fooding of the fusk
mmmmmumntn emential for the positive contesl of @ 1
oo 9 Eusen e B A good mixi
Hals of @ Bermer—A g mixing peo
Tourias 14 PULVERS Dasl. PRAGHICE ot burner, shoald be so designedd that i\ will recsive the
Many guestions are asked on the subject of pulver- g coal in regulsted quantities, bresk up e
fmnd coal, and | have arranged the Amswers b them 8 e of foel, and so dintribate (U Uit sach partiche |
the following order: suproundod by the correet proportion of ir, [t me
l-mdmv‘“wﬂ'm‘-;w also project the fuel fnto Whe farnace st the velsaity m
oes, or metalluryieal furoaces, conls of aboit 365 wolk-  ggirg Ly the operntion, and mist e s proportiched 8
tile, B0 fixed carbonm, 8% or less ash, and 3% or Isy o pivey the necesaary volumu of wir at the propir
mulphur, ars preferable _ velneity. Four types of butzers are employsd: (s
. Brperience with High-Ash and High-Sulghtr Conl  jpguetion type, in which a high-veloeity jet indiees and -
—Coals snalysing 257 arh and 5% sulphur have esused pureginy the necessary additional air, and projects &
wo trouble in kilns, boilers or metaliurgical furnsees. |mg the furnsce at low velocity ; this type han the high
Fixperience shows that wulphus is entirely consamed B yolocity air woder control as woll as the | Al
ring In suspension, none of It being shsorbed by the () Pauitive typs, in which the high-velocity air b
metal or other liquid bath, a8 occurs in the wsusl 00 4o eatrains the fuel and projects it it o po
per reverberatory {arances used for melting electrol¥tic |apger column of low-velooity alr, thereby breaking
copiper, the fuel siream evenly, and disseminating it through
8, Provisions for Storage—Storsge bins for pulver- he jurger column of low-veloeity alr before 1t wlen
foed coal should be dust-dight and have steep hopPets. yhe furnace. The larger eolumn of low-veloclly alr b
mwﬂwuhnhhm:mmh- ununlly prebosted, in stoven lorated in 8 chs -
tlons of old coal are lisble to fire, smolder, and cok®. hrongh which the wiste gases from the furnses pami
eansing more or less annoyance. femperntures of prehesting range from 100" te $R°
4 Wiy Cosl Should Be Drried Refore Pulverizing— F. n the Letter-designed syniem of stoves. Both el
{6) To facilitate the pulverizing operation, giving the  yone of air are panitive, belng generated by fami o
fipest. product with the least power consumption. (5} presanre biowers, and gates regulate the quantity, |
To permit high temperatures with the lesst consusip-  Singhe type, in which the high-velocity air first e
tlon of fael. Drying of the cosl also pramotes uniform- -dntmluuuhulmnﬂ-rﬂmhnulrj
ity of temperature. (c) Dried coal will fow move &4l e jot of air, applied usunmlly in the center e
from bias snd ihrough the Feeders and burners. oAl gireum, gives a sharp projection of fame and quik d
should be dried o 15 of maistare, or les when possibls, yeihgrion of the fuel through o lrger volume of pr
axcept that lignites can be readily bandled with & 0 pegtad air at low velocity, This type of burer 1 e
25 combined maisture, ally adjustable (i direetion, The heated alr rauge
B. Finenesa of Grinding—The finer the cosl the more  semperuture from 22007 to 1300° F.. as In spenhearth
rapid its combustion, with relstively higher efficiency. ; ususlly 10 to 164 of the air enters with
fuel, and 85 1o 90% from regenerators. The sta
onail 50 that &t Jeast 855 will pass @ 100-mash sheve and  grogy fhrough the regenerative chambers (A
04 will pass & 300-mesh sieve. by & vive. (d) Single type, in which the higl
& Cuat of Handling, Grinding, snd Upkeep—The oot 4y (nduces and entrains the fusl nnd projects it inks the
of preparing pulverized coul depunds largely o6 (he  fyrmace, ua in rotary-kiln practice, under usually B fa
price and on (he moisture contest of the coal to be wsed. o presvure from a fan The additional wir requined for
On the basin of 200 tons per day of coal rontainisg combustisn is induced by stack draft, and enter srousd
7.5% moisture, st present rutes of wages and supplies e bood umd through the kiln discharge spening.
n;ﬂmwﬁ-:hﬁ—gmﬂxm: 10, Air Pressurs and Effect of Stack Draff—)
cut of pulverizing between e mnfln.mhgakmmmw
ok “Including overbead charges, interest, depletion ot _p o0 o of furmsces, from alr and fuel mizig
g burners, p to 2 lb. in pressure jets of other Lype,
f.wdmmmm:cm i b IR . m
m‘“ l“"""‘_ > nwmm-nmmm draft should be of obly suficient intonsity to crette m
ey % 4o partial vacuum In the fursce, thereby helping the fu
; voided 4nd air Into and not out of the chambor; lm
outside the furnace chambers, and all aparks or flimes ﬁuummh-hm-hmﬂﬂ Nl the
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11 Delgn of Purmnce—Fueln low (0 voluties 1

con-
nn puos-
aible currents shoold not be used to oo pulver- fuigh in fxed carbon, as anthracite and coke e
Mm‘lif.mntbuut_hdmhm Leak- ﬂnsmlﬂfurmlnuhiam!mmuml.
e stopped, 1o pravent uncleanness and ac- alf pass through the flame und the products of
s ; fn the bustion, in & water<oled, arched frebirick chumber, o
handling of pulverized cosl wnd poorly desigmed plants their way to the turnice or bollar. When the velailli
wre he only causes of so-called explogions. canstituents of the :mimgefmawa.mz_?ﬁ
& Good Feeder—It must absolotely  difeuil to support combuntion nbema ®
mmmum—mmmu sbove BO0° to 1000 F, the flash-point of
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firing is relatively more efficient and more regular than
hamd fring, but the feeding of moiat conl wostes pert
of the heat in the most undesirnble place. Losses also
oceur n hreaking and removing the clinker, in the dis-

The water-cooled urch, rear wall, and slde
are made of & specinl form of firebrick, which
w in place over the water tubex Afer virculating
pgh the tubes, the water pasies Lo the hotwell ar

tl. approximutely 1907 F., entailing no appreci-  charge of unburned fuel, and in the fue gas.

lﬂ of heat, Lignites and bitaminous conl rquire Producer-Gaa Firing: Referring to W, H. Blauvelt's
ul furnace. Ax the volatiles (gnite between 600 results' and as quoted in Kent, page B19, it will be noted
ad T00° ., from the radianl beat of the walls, the that 131,280 euft. of gas was produced (rom one ton
' {5 selfsupporting, and every hesl onit in the fuel of conl, and contained 20,811,162 BEto, or 165 Bio
.imtld before coming Into contaet with any eald per cubic foot, or 2270 B.Lu. per pound of gas. Tha

composition of the voal from which this gas was made
was us follows: water, 1.26% | volatile matter, 36.22¢ ;
fixed ecarbun, B57.987% : sulphur, 0709, awh, $78%.
One ton eontains 1160.6 Ib, earbon and 724.4 1b. volatile
combustible, the energy of which s 31,302,200 BLu
Hence, in the proceas of gasification and purification,

coal paases awsy through the breeching to the there was a loss of 3527 of the energy of the eoul
w where the ssh i1 sepurated feom the gases.  Producers aro bullt today which will do slightly better
portion which seitles to the floor of the furnsce than this.
 dhould be removed Trom time to time; the quantity b O ged Natural-Gus Fiving: Coal, properly pulver.
il and light. lead und twrmed, Is on exactly the smme husis ms far
1B Purnace Tewperaluies aml Slag Formation— aa thermoal capseity s coneerned] and the price of the
between 1800 ° and 3600° F, can be main-  eoal prepared and delivered into the furnace is directly
m in the flume. Slig forms more rendily ut high comparable, on the heat-unit basis, with the cost of fuel
- lomperntures, necessituting proper blanketing  with  or gus delivered into the furnaee, plus the alight wddi-
conlor nir, always remembering the advisability of ol tonal cost for ash removal.
falning the maximum percentage of 00, From 18,5 Bavings by the adoption of pulverized fuel in the
% of C0, i frequently obtained undar oparating con-  pperation of vyarious types of furnaces have been mt-
talned us follown: hesting and busheling furnaces, 20

A& Checkerwork i Metalluryical Furnacer—FExperi- 1o 25% ; puddling furtuces, 50 to 50'c ; openhearth fur-
Cente seems bo point to the necessity for vertical baMe neces, compared with gus producers, 30 to 407 ; eopper
willy where the waste gases enler the regenerative reverberatory, smelting ore, 30 to 45%, In other fur-
. dlumbers, Torning the direction of the guses up and  naces, the consamption hxs been reduced to the follow-
down severn! times tends o discharge the dust tangen- ing figures: continuous billet heating, 160 Jis of coal per
pially, alowing the major part to settle in the bottom ton of billete; desulphurizing iron ore in rotary kilns,
' the passsges, whence il 13 ensily removed through 298 Ib. of conl per ton of ore: drying und nodullzing
cleaning doors nt the sidas, not interfering with  jron ore in rotary kilns, on basis of 30 free molstore
wnd 11% combined molsture, 477 [b. of coal per groes

th operstion of the furnace, The gases them flter
checkerwork, properly spaced and installed.  ton of ore. The figures given kre from actual operations
side of the brick tile should be lald verti- over extended periods, and comfirm the contention that

on rider walls, to permit the wee of longl-  coal lnrned In true pulverized form is the only method
scrapers to remove the wsh which may have by which every unit in the fuel can be made w develop
the vertical bafMe walls, Thisa srrapgement jts full value
bredly give the regencrating chambers a life
the best mecord ever attained, ns the narrow
u veorticnl tile pressnta ltte surfuce for the _ v s
ash to rest on and thus close the gus proogges. The Metallurgy of Antmony in France*
’ Life—The llfe of furnsces in which pul- in considering the metallurgy of antimony, It ls to
fuel is used 1y equal to that of hand-fired. stoker. e remembered that all conditions are subject to
gue-fired furnaces. By nbwolate contral of the tpe constant Auctuations of the world market for
of conl and air, the velocity of the wepinded  (he metal, Before the war the metallurgy of antl-
tin he reduced until evosion of refractories b many had received little sttention. It wan the rule
- camies bardly discernible, to treat, by » simple process of liguation, only the
‘Esonomy of Pulverized Cool—In this connection, jchest ores, and at points best situnted for economiesl
4l e benefits of pulverized coul should be taken o reduction, notably In Englind, Later, in France, where
 aipounts libor saving, incressed fuel efficioncy, ability the deposits were relatively lean, o simple method of
for closer adjustment, and absence of smake. volatifizing rossting was adopted which converted the
antimany contents into the oxide 8b,0, which was then
COMPARATIVE CosTs AND ECONOMIES elther sold direct or converted Lo regulus by reduetion
o — { i in amall reverberatory furnaces. Despite the discov-
ﬂ’.mmn ﬂ"&m"’ %’S"f:.':.‘:':: n?'nt:m ery of mn important depasit of rich gold-bearing stibnite
fion, & loss of 207 heating vilue 16 frequent, and 0 —
oy

»

. Ash or Furnase Slug—Anthracite, coke breese and

gmlte wsh do nol alag. Bituminous coal ash will slag
o lh battomi of the furnses chamber if not blanketed
il cooler wir, properly admitted, and if allowed to
oo long in the furnnce. Most of the ash From
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as high aa 407, taking into conaideration r‘.n.uu:r M“ln:w: p[;‘Jr .l'um- LR e At o) s W

b
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| 4k of the ush and of the flue gas.  Stoker apmiiurgle” Maor 15,

129






TR Engineering and Mining Journal-Press

uine:

"fgﬂ_‘gﬂﬂﬁnﬂlmﬁ'

Fly. i—Map of Calmot & Hecla wwits ot Lake Linden

ahout 1868, with Lhe introduetion 0f Wilfley tables, soon
followed by fine grinding in Chilean und later in Hoe-
dingo mills, that any serious attempt was made to r&
duce the lpssed of fine inclosed or attached copper. The
inteoduetion of this more modern machinery was co-
ineident with & rapid falliogp off in the guality of the
ore sent to the mill, ewing purtly to the lessening fn
grade of the deposit nnderground and partly to the
faet that lower-gradé ore conld e freated peonomically.
A further decided drop 1 the copper losses followed
the Installation of a regrinding plant Tn 1908 and made
it appear that the tailings subsequent to thit dute might
niot be profitably reworked, although they still canbainsd
ahount § Tb, of copper to the ton. These taillngs wers
neoordingly segregated on one portion of the Culwmet
plle, Wit the discovery of the leaching preocess im
102 and 1he udaptation of fotatlon a few years |ater
it beeumé evident that these apparently worthless tail-
ings were of economie valus, In the yeir just passed
the work was almost entively on these later fine, low-
grade tailings, and the curious faet ia that while the
Tecovery per bom was léss, the coat par pound of copper
recovered was a2 low aa on the riche eoarse tailings of
previons operations, This i beciuse the regrinding
coat is entively eliminsted.

That these failings had commerclal possibilitios was
rocognized for n greal many yours beford any effort
&b recovery wag begun, Tlntil the developmen| of mod-

Mode! showinp status of emids for veclomation plant.
The white repréesoita laks bottem, wnd e daek,
vecloimahle sanids.

Vol. 117, Neo. T

ern finegrinding muchinery, colneident ns it was fn
the Lake Superfor digtriet with the Introduction of the
low-pressare (orbine and consequent cheap electrie
power, it was not felt that the time wis right for be-
ginning aperations. Then, st first, the plans were only
for finer grinding aud Willey falle treatment, and it
was the expectation that the recovery might not pxeeed
40 per pent.  Even this was attractive, and work was
begun in 1912, The regrinding plant was not vet in
operation, however, before the leaching procedss wie
developed, which promised to double the anticipated
recovery. Construetion work was started in 1914 on
the linching plant, designed to trent sand, wnd experl-
mentation was continued on the ireatment of the slime
by the same process. The rapid developmunt of flota-
tion, however, and [ts sduptation at the Calumel &
Heels to native coppor, made it advisable to discontinue
work on the lesching of slime, and a fotation plenk
wih erecled for this material. This, again Increased
il recovery, a0 that about 85 per cent of the values
contnined in ihese talling piler will probably be ob-
luined by the present process. Innsmuch ws the re-
eovery on the pre originedly was sbout 75 per eant, over
95 per cent of the metal contents of the Calumet &
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Hetla conglomerity lode ax mined will he obtained es
refined copper, n record probibly wnique in the history
of uny copper-mining operation,

Although the commercial possibilities of these de-
posits had bean recognized long before recovery plants
were girecled, their treatment was not suffieiently im-
minent to prevent surface contamination.  All the rub-
lish of the stump mills aud from the adiscent lowns
wan deposiied an top of these sand banke, and although
thie ruliblod does nnt constitute & large percentage of
the totul weight, 1t amounts to thousands of tons of
every conceivable kind and sive of material, and say
plan for the reworking of the pand had to take into
sceount ¥ mixtare of gshes, hoop iron, wire cuble, laun-
der plates, and wubmerged Jows,  After Gve yesrs of
aperstion the suetion dredge originally chosen has been
in eommimion withoot sf any tine having lad serioos

diffienlty in operation.
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The reclamation plant a8 at present constituled con-
minta of flve unfts seporately housed as follows:

1. Dredge.

2, Shore pumping plant and classifying house.

¥ Regrinding plant

4 Leaching and distillation piant

& Flotation plant,

Fig. 1 ehows u dingram of the onits of this plant

in conuection with the ather mill bujldings, Fig 2is 4
fiow sheet.

L Dredge—It wns recogrized st once that a swection
dredie Would be the enly posaible means of reclaiming
theae tailings, Lecanse of the depth of the deposly and
the severity of the climate, It wan not feasible to de-

Engineering snd Minmg Jowrnol-Prees 2719

for dredging the sand directly from the pile und dis-
charging it through the pontoan line to & statfonary
screen at the shore plant. This ellminated entively the
revalving sereen on the dredge and the second dredpge
pump, and resulted in & tremopdous aaving of power
and malntenance, It is surprising what large pleces
of timber, repe, and even steel plate can be picked up
by the pump and carried through 3,000 £ of the 20-in,
discharge pipe to the recelving pool on shors without
choking pumg or pipe.

In winter time 2 fi of ioe on the lake is uwual, 20
deg, below zero is not uneommon, snd uioally for two
to three weeka the temperabure 14 continuously below
sero.  However, theae conditions have causod no delay
In the eight yoars of wperation, and the dredge has
lesg difficulty and loas of time in mid-winter than the
ridlrond that Lrings ore from the mine to the mill.
AL fist, efforts weve mads 1o ént the fee fram ahout
the dredge and honl 1t oway, When the revolving
eovpen, wiar diseontinued, however, so that the second

AN

tarn s
firipad
jh

¢ ..i.

Pily, 3—C'roas-section af dredge waad fa reelalming samd

welop n dredge by experimentation on a small seale,
eeanse Trom the very nsture of the problem large-scale
operation only was possible, No dredge hiad ever been
designed to dig 110 £F helaw the water lovel. A bcket
dredge was considered entively unfity becuuse of the
depth, und also because of the fact that although o
buekit dredge might handle robbish to good advantage,
the aharp enarse sand would be very hard npon the
fnnmersble bearings. Further, 1t was thaught imipos-
aible ta operste such 2 dredwe in winter time in the
Laks Superior distrles, with ths tharmometer fre-
quently resching 20 deg. below zero

The dredge finally adopted wae developed with the aid
of the Bocyrus Company, of South Mitwadkes 10 ju
o eteel-bull dredge 56 £t wide and 110 ft. long, with
an overbanging deck & 1t wide  As originally installed,
Baviog in mind the anount of oversize rubbish to be
Bandled, the dredge wos provided with two dresdging
pumps. The fArst discharged into & 1kn. revolving
gereen for removing rubbizh, the undersize yoing to
wsump feom which a second pump elevabsl the miate-
plaf and discharged it through the pontoon e,

After expariencing considerable trooble with the
slimimation of the oversiee robbisk in this way, a
method was finally devised of using bul a single pump

-

dredgiog pamp was oot feguleed, this pump was con-
nected to a pipe surrswnding the dredee and discharged
water through o serles of nozzles about 10 Ft wbove
the deck of the dredge.  The agitation (rom this water
was sufficlont to keep the ice from forming freely and
ileo to melt soch jee os had been formed adjneent to
the dredge.  For the last four years (£ has not been
necensary to hreak or remove ite by other means, and
the cost of operating this pump for & few hours ench
dny T2 emall,

Fig, B shows o pross-section of this drodpe. The
dredge pump feell Has o 20-in. dipmeter inlet and
aithet, with {mpellers 56 in. in dinmeter, operating at
360 rpao., ond i eqoipped with s 1LESGhp.  moter,
The pump casiug is split vertically and i lined throngh-
out. Warlous types of maoterinl for Hners have heen
nsed. and glthough the best vepults nre ohisined with
munganese stesl, chilled east iron made (0 the loeal
Foundry in much the cheapest material per ton droded.
I addition to the muin dredge pump, and an suxiliary
putip for supplying water to prevent ice formmtion,
there if & 4-in, centrifugal pump for service water and
an 8-in. centrifugal pump for supplying water at 75-15
pressure for agitating the sand The diedige Suction
ix supmlied with noazles reaching oot in all divestions

i B
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Flotation plant, showing row of Dovr thickeners. At
tho right are the backs of tie fotation machines,

Gleng the periphery of the suction mouth; these nog-
sles discharging water under pressure keip the sand
in sgitation and break down the bank in advance of the
digging ladder. The pipe for supplying this waier is
carried an the digging ledder and connected to its
pump through a vubber sleeve, This type of agitation
has proved satisfactory and at no time has the ek of
u rotary cutter been felt.

When the dredge gots into certain portions of the
hamlk there is a tendency for the material to hold up be-
yond the natural angle of reppse, nnd eonsequently
vaves of considerable magnitude occur, Only anee has
4 eavedin proved serfous, the digging ladder being
canght under an avalanche of sand. To relense it, il
was necessary to abandon the regular suction of the
dredge and install & new suction, using the original
dredge pump, operating the temporary suction inde-
pendently by meang of tackle from above, Jowering it
gradually through the accumulsted eand, and adding
additional pipe with depth until the ladder was finally
freod. The ten-day Oelay because of thie aceident, dnd
 second shuldown of three weeks when the dredge.was
dry-docked and (he hull scraped and painted, have teen
the only interruptions to contimuous service during
eight years of aperation.

The suction ladder vonsists of two longituding lat-
\ieed girders thoroughly fastened end well braced. It
is 141 ft. from center of suspension to the end of suc-
tion, and will permit of dredging to a depth of 110 ft,
1t carries the outboard suction of Jap-welded pipe and
nlso sy S-in. water pipe for supplying waber under
pressure for breaking down the sand.  The eenter of
the dredge pump is on the same center line as the pivot
of the suction ladder, and the suction pipe is connected
to the pomp by an elbew, awiveled on this same center
line. Near the outer end of the suction Indder the
lower block of the hoisting tackle {8 attached, and the
upper block 8 attached to the bow gantry, forming
part of the hull.

The dredge is not self-propelling, bot is pperated by
swinging lines fastened to anchors in the water and
desdmen along the shore. There are two four-drum
winehes for operating the lines, two drums of which
are for the ladder swing, two for the bow-line swing,
two for the stern-line swing, one for the stern line,
and one for holsting the suction ladder. The baw
wwing lines are 1 in. diameter, the ladder and stern
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lines are I in, and the |adder nowu rope s 1 in. dieme
oter, all plow steel. Al pumps und winchan are aloe-
trically driven, but there is u smull beiler an the deedie
to provide steam for heat and aleo for operating cup-
stans when the electric power 5 cut off,

Wlectricity in supplied to the dredge st 2300 i,
the power lines being supported on Lowirs attached 1o
the pantoons earrying the discharge pipes. The main
drefging pump motor i 1,260 hp. rating i comslmies
ahout 800 kw, when working through it maximum [LER
echarge pipe of 3,000 1t length. An additional 200 k. s
tonsumed by the B-in, snd d-in. water pumps. Water
rheostats contrel the speed of the pump with N varia-
tign of sbout (hirty revolutions, from a minimum af
#3656 r.pam.

Inbioard and outboard pipe is of 21 i dinmeter oul~
aille snd the dizcharge line congists of the same kind

Roprinding plant, showing 04 81 18-f1.
Hardinge wills

of pipe, mestly in B0-ft, lengihs, carried on steel or
wood pontoens. The pontoon pipes are eonnected by
pieams of rubber sleeves, and although other types of
flexible cumnections have been tried. eapecially ball
toints; everything has been abandoned in favor of the
rubbar sleeve. The sfeeves are held on hy &plit steel
bands, which artangement, in comnection with the
bended ends of the pipe, gives a simple flexible joint,
and one thal does not cause mueh trouble.

The pontoon line discharges at & fixed point on the
shore Into n stationary sereen 16x20 fi, with round
openings 1 in. in diameter. This discharge is placed
o that the sand vuns from the ecreen into a pond or
reservoir which supplies the pumps in the share plant
about to be deseribed. Mot much rubbish sccumulates
o the screen, but it may conaist of lurge pleces, includ-
ing many relics of the early days. A chain 6 i, Jong
was onee removed from the sereen; alao pleces of cust
iron, innumerable rocks, and logs up to 16 in. in
diameter.

The dredge has a rated capacity of 10,000 cuyd. per
day, which has been realized. No facilities have ever
bean at hand to make u definite test of its efficiency,
and there |8 80 much varfation in the size and nature
of the sand to be pumped, the length of discharge ling,
the eondition of the impeller and pump casings, and
depth of suction, that a test would be of littls value
In the winter about sixteen hours, including delays, are
roquired to do the neceasary work, nndl sometimes duer-
ing the summer, when the pontoom line is 8000 ft

e
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- by ewinging & suction elbhow through 180 deg., one
pump could be replaced by the other. Delays have been
#o infrequent, however, that such changing of parts
a8 is neccssary cam be done during the regulnr six-
‘hour shutdown once & week, so that only & single pumy
has been vecessary, This pump has a 12-in, suction
and discharge, is split horimontally and lined throngh-
cut. ‘The impeller is 40 in. In dismeter, running 4756
rpam. direct eonnected to a 200-hp, motor, The
discharge of this pump goes into » large recelving hox
fitted with an overflow for the excess water, and as
thix water carrles consldersble fine send it is returned
to the storage pool. Circulation of water is very useful
in winter, o the agitation cansed thereby alda in keep-
ing the pool free from ise. The receiving box iz pro-
which the sand and water flow fo stationary screens
<jm.

dinmeter oponings. Thesa screens are for
the purpose of removing the finer purticles of rubbish.
The undersize of these stationary sereens I fed to
two double drag-classiflers, each fitted with two 204n.
belts, these belte being provided with &x4-in. angle
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The building itself {8 122x48) f1. and contsing 64
Hardinge mills, 8 ft. x 18 in, deiven individoally by
A0-bp. motors eonnected by means of flexible couplings
to herringbone. pinions driving ecorresponding her-
ringbone gears, Each mill revolves at 26 oo, [s lined
with either Balgiun silex or domestic quartaite, wnd
uses flint pehbles for the grinding medium. The conjenl
mills were among the fiest built iy by the Hardinge
Company and are low in capacity At a corvesponding
plant now being built for the Tamarack sand, Hardinge
wmills are being nsed as before, hut they have a eylin-
drical af 6 ft. imstend of 18 in, are driven with
100-hyp. and give about three times the capaeity
of the ahol . These conieal mills and motors are
carried on a struetural stepl framework ov floor about
12 ft. above the Willley table floor, The mills are in
two rows of thirty-two each and are served by o fiftesn-
ton traveling erane which ean pick up n full mil Al
relining is done &t the #od of the plant, where piers are
provided for this purpase, By the use of two extrs
mills if i= wsually possible to take u worn-out mill and
repluce it within an hour by a newly lined spare.

The mills are fed by a gote in the overhead lannder
hundled by & lever from the conieal-mill floor. The
material ent out in this manner I8 run into o dewater-
ing bex, from which o plug discharges the thickened
product into the feed scoop of the conical mill, The
diseharge of fhe mill is run nto n distributing launder
amd fed divectly to Wilfley tables, the produet of twe
mills going fo five Willeys. The voncentrntes from
tho Wilfleys are reconcentrated on other tables, und the
ety d into bevibed Wine for

i — N
s Fraéion o At el
i eyt
Fip, —Reclomation plant costs, 1915 ta date

Jrovs, 24 in. long, as drags  The discharged product
of these drag belts is fed by Shutes to 6 @2n. belt
conveyor, and the overflow, after suitable dewa L i5
pumped directly to the sume sadd- and slime-clacsifin
system that fakes alsn the tailing of the gegrind-
ing plant, y

‘plant by means of a belt conveyor.
conveyor iz 275 {1 between eenters, runs af u speed
of §00 Tr. per minufe, and kos an Inclination of 24 1o,
o the foot. Tt discharges inlo & reeeiving bin, which bas
sufficiant stornge to supply the mills for about thirty
‘minutes, In the bottem of this receiving bin are dis-
charge openings, from which the relatively dry sand is
run at g uniform mte snd fed by means of water
jets inta launders running down i side of the
plant and discharging inte dewatering boxes for feading
the conieal mills,

§if

ering, alzamymrd fed by gravity into conountrate
. T are retarned {o the conleal mills
for finer grinding. The tailing from the Willley tables

‘Jolns the fure profuict from fhe drag-belts in the shore
mbined material is pumped by means
af ‘4 18-ip gontrifugal pump to a elassifying section

Jn the plant where sand for lesching is sep-
ated out frodh the sime far fotation,
SpciiL CONSIDERATIONS BOVERN GRINDING PRACTICE

This regriveding plast hns a capacity of aboul 2,000
tony per twenty-four hours. The eapacity per mill is
low and the grinding cffelency is not the best, but
efforts to improve conditiops have not been successful
All grinding is single-pass. which would not seem to be
secording to best practice, but such experimontstion
s King been done with closed-circuit grinding on nativa
copper ores, both in this plant and in other sections
of the district, has Dol mel with greatl mideess. A
little thought as to the diference between nalive copper
are with fis flal metallic particles compared \o more
frinble eryatalline ored met with In other metallurgieal
felds will be enlightening. With odipsry ores, in
cloapd-circult work the particles fnally overflow the
clissiflor or pass through o sereen of the Alge adopted
pnd thus are ready for further metallurgical treaiment.
On native copper oves, however, the very parteles
which are (0 be elimjusted from the eirenit an doon mm
possible are the ones that resist comminution. The
reatilt is that the native eopper bullds up in the cirewit
to an alarming extent—ao much s, in fact, that the
Abtaxive Jose due to the aliming of this concentrated
copper b a serious W ion in suk t treat-
ment, particularly as flotation recovery is not so sabis-
factory am it might be.

The use of stesl liners and balls nlse comes to mind,
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life af the plant hes been approximately ¥ Ih, per ton
of sand treated,

The clasgification between leaching apd fotation
slime, obtained by the Dorr classifiers, haa boon wery
satisfactory, The classifier has given a
eapacity as high as 1,100 tons of sand actually delivered
in twenty-four hours, and it is oot sensitive to fluctue-
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oil added as required for frothing. Special fotalios
reagents have shown ne advantage over the oils men-
tioned, Neither heat nor acid is found necessary, and
the consamption of oil is about 11 Ib. per ton of slime

treated.
The plant {s very compuct and efficiently operated,
two men only being required for shift work, The
jon is low, about 66 per cent, bul native copper

tions of Joad. When working at this ity the per-
centage of plus-200-mesh material in the overfiow
increnses and the Dore thickeners give considerable

“difficuity, but the classification for leaching is at all

times satiafactory,
The cost of thia leaching opetation for 1928 in cents
per tan follows:
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5. Flatation Plant—The foed to the fiotation plapt

‘consists of the overflow of the “V” tanks mentioned
‘aboye and of the Dorr classifiers. [t fs very dilute and

pubject to wide fluctontions in goankity and accordingly
in dilation. The Dorr thickensrs do not respond vendily
to fuctustions in feed, and overloading, with its

“*nttendant difficalties, s frequent and a source of inefl-

cieht operation. -
The plast comprises seliliug wnits mnnwﬂu of

twelve three-tray Dorr ‘thickeners with diaphragm,

pumps, four 16-vell 24-in. impeller Minerals Separation
flotation taschines, a 25-f1, Dart thickener for concen-
trates, an 8x8-f. Oliver filber, and the necessary (nei-
dental pumps and compressor,

The thickeners are iu two rows of six each, with the

feed lnonder in the center and an lmamhle gate in.

the launder at each machipe, The first pight thick-
eners were of the open type, bul four more were
required und these are of the connected type. The

Iattar are much heavier in mtnwlhz and Targuperior
for the fluctuating conditions to which they are sub-
hours for the twelve thickeners is about

‘tons,
mmawdmedln comaistency of about three

of water to one of solids and pumped by means
of en B-In. centrifugal pump to a distributing bax
machines
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m*lnn coal-tar products
mixture at present used
a local gas plant, coal tar
the Barrett company, o vesidual eoul tar
Bemet-Solvay company, and wood erensote
he Cleveland-Cliffs company, with a |ittle pine
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does not float so readily as the sulphide, and littie that
Is coarser than 200 meshis vocovered. A characteristic
l[llng of feed and failing is ns follows:
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SuMMARY oF REsULTS

The details of operation of the varlous plants as
given above are for the indlvideal anits, and the eosts
and metallurgienl data for the leaching and fotation
plants include figures pertaining o current stamp-miil
product freated in those plants. The portion of the
product from these plants to be credited to corrent
m:: pr:dnc‘.inn is arrived at by difference of l};;r::
feed an ing. All material is treated fina
lesiching n':%nnlr]nn and #s the leaching is & bateh
operation, each tank contalning 1,000 toms, the weight

this prodm';t in wecurvately determined  The weight
of material treated by” fiotation is determined hy
sampling, the difference between feed and tailing asssy,
divided into copper, recovered, giving the tonnege.

In nddition to the cost of the individual unlts of the
reclamation plant gs given above, this department besrs
1t4 proportion of total administrative costs ot mine and
mill based on pumber of men employed, For 1928 (he
complete ¢ont of this aperstion in cents per ton of sand
treated was az followa:

ml-’m!nhlwwn wned pminer i e
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The totul tenmage peciaimed from the heginning of

eperation up to Jam, 1, 1924, was 7,955,500 tons with &
copper tecovery of 82,102,924 [h., being 1052 Ih. to the

is evident that this depoait will.mmtitutn o profitabls
operation for many years and an important soures of
revende to the Calumet & Heeln Consnlidated Copper Co.
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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.

138



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;
children’s 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.
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Interviewee #3: |B

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
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10.

. Prosper, Robert & Wife / Smith, Samuel L. & Wife

Mtg, 2/1/1869, Recorded 2/12/1869
Vol. C, Page 166

Smith, Samuel L., et al. / Prosper, Robert
D of M, 3/14/1883, Recorded 8/6/1883
Vol. G, Page 483

Prosper, Robert & Wife / Peninsula Electric Light & Power Co.
Q. C. D., 7/11/1889, Recorded 11/11/1890
Vol. 31, Page 177

Houghton County Electric Light Co. / Boston Safe Deposit & Trust Co.
Mtg, 9/1/1902, Recorded 9/6/1902
Vol. HH, Page 378

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

Upper Peninsula Power Company / City National Bank & Trust
Mtg, 5/1/1947, Recorded 6/12/1947
Vol. R4, Page 451

City National Bank & Trust / Houghton County Electric Light Co.
D of M, 6/11/1947, Recorded 6/12/1947
Vol. R4, Page 447

Houghton County Electric Light Co. / Upper Peninsula Power Company
Deed, 6/11/1947, Recorded 6/12/1947
Vol. 148, Page 321

Upper Peninsula Power Company
Notice of Claim, 1/27/1948. Recorded 1/27/1948
Vol. MR/22, Page 281

U.P. Power Company / Village of Lake Linden
Q. C. D, 10/29/1969, Recorded 11/10/1969
Vol. 20, Page 717
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1

12.

13.

14.

15.

16.

Village of Lake Linden / Betsy Olson West
Q. C. D, 11/13/1990, Recorded 12/7/1990
Vol. 109, Page 337

Betsy Olson West / First National Bank
Mtg, 11/21/1990, Recorded 12/7/1990
Vol. 112, Page 479

Betsy Olson West / First National Bank
Mtg, 12/21/1993. Recorded 1/27/1994
Vol. 163, Page 713

Betsy Olson West / First National Bank
D of M, 7/11/1996, Recorded 7/18/1996
Vol. 192, Page 683

Betsy Olson West / First National Bank
Mtg, 10/19/2004 (362MT-00874)
Vol. 362, Page 874

Betsy Olson West / First National Bank
D of M, 3/24/2009 (2009R-01652 MD)
No Volume Listed
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4.6 — MTU Archives C&H Collection — Files Consulted

A | B | C T D
1 MTU Archives - C&H Boxes & Folders Completed for PHASE 1 - Updated July 4, 2014
2 |4.3.4a MacNzughton Numeric File: 1-825, Various Companies & Topics 43 50 Generators
3 43 118 |Materials
4 43 126|Gereral Electac
_5_ 43 131 1(_ienera_| electric proposal
] a3 135 Defective Motors
7 43 139 Transformers
8 a3 Motors
9 43 Contracts
i ! b _{_Mntor ggqeral_u_f_sels_for m_‘os!_asian
11 \general electric equipment
12 Contracts
13 Tank Ol
| 14 ] Motors
15| ) Transformer prcl,:dems
16 202 |Transformers
17 206 Motors
18 208 Blueprints
ﬂA 227 |Blueprint Corrections
20 230 Water & Sewage System
21 235 Waler Pipes
22 236 Filtration Plant
23 44 238 |W.E, Baker and Co.
24 a4 258 Deeds and Blueprints
25 a4 276 Electric Hoist Equipment.
[25] 44 285 Water
27 44 28k Water Alarms
|28 45 311 Houghtor County Electric Light Ca.
29 13| 312 |Edison luminating Company
50] a5 316 Portage Coal and Dock Co.
31 45 388 Milling
132 | 45 413 Freight
33 a5 420 Report on Water Warks System to State Board of Health
34 46 432 Electrolytic plant
(35 48] 447 Turbo Alt
36 46| 457 Electric Lights in Company Houses and Houses on Company Property
37 26 458 Maps
38 6 461 Electrolytic plant
[39] a6 464 Freight
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A C | D
a0 % agh Mg
41 A7 472 Dredges for regrinding plant
a2 47 490 Leaching process
a3 a7 505 Torth Lake Canal
aa| 47 522 [Freight .
£l A7 524 |Leaching process .
45 47 525 Electrolytic plant
a7 a8 532 Turbo Generator
a8 48 7!i75EEIeclrulvt¢c plant
ES 8 557 Freight
50 48 563 Turbo Generator
51 48 576 Leaching process
52 a8 580 Flotatian process
53] 8 590 Flotation prosess
Bl 49| 607A Flectralytic plant
55 49 507 Electrolytic plant
56 49| 508 |Leaching
57 49 616 Freight
58 a9 625 Copper-oxide precipitale
| 59 |4.3.5 MeNaughton Nunierie File: #1-102, Variaus Companies and Topies, 1803-1917 208 14 Union Coal Dotk
&0 208 47 [Electric Power for Subsidiary Companies
_G_] 208 49 Superior Mining Co. and Houghton County Light Co. Contracts
62 209 10/Union Coal Dack Reports ==
B3 | 209 34 Mutual Water, Light, and Power Co.
£4 14.3.6 McNaughton Numeric File: #1-208, Various Companies and Topics, 1907-1919 I 209 53 Report on Calumet and Lac LaBelle Traction and Pawer Co.
B | 211 47 Power Plant Records
B6 ]4.3.7 MacNaughton Numeric File: #1-141, Various Companies and Tapics, 1910-1914 | 55 §|Tamarack Sands
| 57] | 58 ZUUsseT a2k by BecBrelng Co:
B8 55 48 Freight
(1] 55 49|Lease Osceala to Houghton Co. Traction Co.
70 55 72 Electrolytic plant
71 56 28 | Maps
72 14.3.11 McNaughtan: Various Companies and Topics, 1909-1910 54 76 Mutual Water Co.
73 [4.3.19 McNaughton; Alphabetical, A-Z, 1923-1924 71 11 Houghton Ca. Light and Traction Ca.
74 [4.3.20 McNaughton; Alphabetical, A-Z, 1925-1926 72 2 iHDugmurl Co Electric Light Company
75 ]4.3.25 MeNaughton: Alphabetical, A-Z, 1@3 ‘;‘-5 74 Revere Copper and Brass
76 [3.3.25 Fresident’s Office Alphabetical, M5, 19041964 76| 7 Mutual Water Light & Power
77 |4.3.31 Engineering Department, Alphabetical, A-Z, 1912-1916 41 7 #?2 Coal Dack
78 41 8 #2 Coal Dock - Blugprints and Notes
79 41 11-12 Dredge
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A D
EUR 41 13 Electrolytic Plant - Reports and Sketches
81 41 28 Regrinding Plant #1
82 41 24 Sand Leaching Plant
G H— — — 42 12 RegfindingRiant #2 ant subistatian
24 42 10-11 Tamarack Regringing Plant
|85 [7332 Enginsering Department, Alphabetical S, 1911 1969 12 @ Skexches -
a6 124 7 \Secondary Copper Department
87 127 5 Cuprous Oxide Plant
EX 127 6 Dock
a9 a0 5| Se-:andarv E.'uppc-‘r
an A0 7 Sketches
91 [4.0.33 (4.3 75) McNaughion: Alphabetical, A-Z, 1937-1938 75 39 smelling Warks
92 |4.4,34 (4.3.26) McNaughton: Alphabencal, A-Z, 1939-1941 75 76 Smelting Dept.
93 14.3.35 Lovell Alphabstical, A-Z, 19401951 58| 34 Houghton Co Electric Light Company
94 |4.3.36 Lovell Alphabetical, A-Z, 1945-1951 59 39 [Electrical Dept
95 59 24 [Power Plant
| 96 |4.3.40 Engineering Misceflaneous, 1953-1968 138 3 Chemical Plants, Milling and Reclamation
37 k k a 138 13 Smelter ﬁiuepfinls b
98 138 17 Drawlings - Oseeola
49 138 1B | Ahmeek Process and Practice Analysis
’ﬂg 4.4 Generalized Office Filas 215 19-23 Upion Coal Dock
101 216 1-3 Union Coal Dock
102]4.4.14 (4.3.7) MacNaughton Numeric File: #1-141, Various Companies & Topics, 1910-1914 55 12 Slag Smelting
103] 55 27 Smeiting
104]4.4.38 {4.2.30) President’s Office A , 1910-1969 82 13 [Hydralogy of Waste Dispasal
ll?_l_ﬁ_ 86| 2DiSmL4tEr Scrap E
106| BB 21 Smeiter-Spectographic & X-Ray Equipmant
[107] BB 22 5melter Flow Sheets i i
108] 8E 23 Smelter-Misc,
109]4.4.40(4.3.32) EnElnEeFlng Deparfment, Alphabetical, 5-W, 1911-1969 127 30 Slag-Disposal
110}4.4.40.1 Smelting Waorks 124 5 |Slag Granulating
11 124 14 [Secondary Copper Dept -Ash Sereening Plant
112| 124 26 Brick Dust Mill Air Separating Sys.-Blueprints
113 125 15 Furnace #20-Pulvenized Coal
ERLIN 126 13 Coal Pulverized Pit-& Bluepnints, Drawings, Telegrams, etc.
115 126 14 Coal Pulverized Pit-& Bluepnints, Drawings, Telegrams, efc.
118 126 15 |Coal Pulverized Pit -& Blueprints, Drawings, Telegrams, atc.
117 126 lﬁjtoal Pulverized Pit -& Blueprints, Drawings, Tel Blc,
|118] 126 17 fCoal Pulverized Pit -& Blueprints, Drawings, Telegrams, etc.
119 126 18 Coal Pulverized Pit -& Blueprints, Drawings, Telegrams, elc.
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A D
1120] 126 19 |Coal Pulverized Pit -& Blueprints, Drawings, Telegrams, etc.
121 126 20 Coal Pulverized Pit -B Blueprints, Drawings, Tek BlC.
122 127 1/Coal Pulverized Pit -& Blueprints, Drawings, Telegrams, etc.
123 127 2|Coal Pulv, pit., Sketches and Data
124]4.4.48 (4.3.40) Engineering Miscellaneous, 1953-1968 138 3 Chemical Plants, Smelter Projects, Smelter Secondary Reports
125[4.4.5 {4.3.48) MacMaughton Numeric File: 1-625, Various Companies & Topics 45 377 Smelting
126 46| 454 smelting
127 — — ) — — 48| 534 Smelting
}_ZE 4_8 541 ;Pulv_erize_d Fuel for Smelting
129 48 562 |Re: Smelting Waorks
130{5.6 Tax Records {non-proparty) 227 2 Mutual Water Light B Power
131)5.9 (Subseries 5.9) Agreaments and Contracts, 1910-1978 181 5 |Copper Slag Agreements & Contracts
1132] 181 6 Copper Slag Agreements & Cantracts
133 181 7 |Copper §Iag Agreements & Contracts
[134] 181 8 Copper Slag Agreements & Contracts
135 181 9 Copper Slag Agreements & Contracts
136[5.10.2 Asset Valuahion and Insurance Apprarsals, 1905-1965 207 B Lake Milling, Smelting, and Refining Co.
[137] 207 2|C&H Coal Dack
138 207 5 Tararack Rec and Water Works
138)5.11.2 Purchasing Department Administrative Flles, 1906-1933 35 11 Mutual Water Light & Power
ﬁ' el i 35 17 Power Plant
141[5.12.3 (5.12.3) Boiler Inspection Reports, 1913-1942 37 13 |Smelting Works
|142]6.3.4 (6.3.4) Chemical Engineering Branch Files, 1925-1969 201 25 Soat Remaovers
143 199 20 Fly Ash
144} 201 21 siag Utilization
(145832 Lake Chemical Co, 15411965 77 36 Invoices to UPPCO
146]9.5 (Subseries 9.5) Retlamation 1920-1972 571 6Slag Leaching Process
147]9.7.1 C&H Smelting Works-Stamp Mill Shipments to Smelter 524 21|Report on Copper Bearing Brick and Ash Residues at Smelter
148| 524 35 Smelter Capper Inventory
149| 569 4/C & H Mining Company-Slags
150} 571 25 ltopper in S'la'g—cmespundéaca,, Iieports, Articles
151]11.4.1 Light and Power, 1910-1952 208 49 Superior Mining Co & Houghton County Electne Light Co
152 208 47 Electric Power for Subsidiary Companies
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4.7 — C&H Mining Co. Timeline — Torch Lake Facilities (1887 — 1968)
Calumet and Hecla Mining Company Timeline - Torch Lake Facilities

1887
e New Smelting Works under construction on Torch Lake

1891
e Completed building intended for new pumping plant in Lake Linden

e Completed 50 ft sand wheel for the Calumet Mill
e In the process of erecting 50 ft sand wheel for the Hecla Mill

1892
e New boilers installed at mills

e Purchased steam fire engine for mills

e Hecla sand wheel completed

e Automatic sprinklers installed in milling complex
e Hecla Mill addition underway

1893
e Addition for mill boiler house planned
e Hecla Mill addition completed
e 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
e Hecla Mill
o 11 Leavitt heads, equipped similar to Calumet Mill
o Preparing to place solid anvils under all stamps
e Boiler House
o 11 boilers — Kendall & Roberts, 4730 HP
e Torch Lake

o Freight house, warehouse, docks, railroad tracks, machine shops, carpenter

shop, blacksmith shop, barns, coal dock, and coal shed
e Torch Lake Water Works
o Pumping machine, 60 million gallons per day
e Mills and docks lighted by electricity
e 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
e Foundations laid for addition to mill boiler house and stack

e 30,000’ yards of Torch Lake canal dredged
e Experimental Electrolytic Plant built in Buffalo, NY

1896
e FElectric Light Plant House at mills completed

e Boiler house erected
e In the process of extending coal docks

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

1898
e Foundations laid for another coal dock

1899
e New coal dock almost finished

e Torch Lake canal dredged again
¢ Boilers overhauled

1900
e New coal dock completed

e Foundations laid for Hecla addition
e 4 boilers added to Boiler House
e Smelter — new mineral house and boiler house with 2 boilers

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

1902
e Torch Lake canal well lighted

e Hecla Mill addition finished

e New steel electric power house has been erected

e Tunnel for the electric cables to connect the Power House to the mills has been
completed

e Smelter — 5 furnaces rebuilt

e Buffalo, NY — Electrolytic Plant completed

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

1904
e 5 Calumet Mill heads remodeled

1905
e Calumet Mill remodel completed

e Hecla Mill remodel started
e 2 large engine additions to Electric Power Plant in process

1906
e Hecla remodel completed
o 23 stamps total capacity between both mills
e Addition to Electric Power Plant complete, 9,000 HP engines
o 2 independent cable lines connect the Power Plant with the mine

1907
e Foundation for regrinding mill #1 started

e Foundation for new Boiler House at mills started
e Engine and generator of 2,000 KW at Electric Power Plant at mills

1908
e New Boiler House complete

e Regrinding Plant #1 building erected

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

e Regrinding Plant #1 complete

1910
e 5 of old mill boiler house has been torn down

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

1912
e Recrushing building #2 complete — 123 x 432 ft

e Foundation for new Electrolytic Plant building finished at Torch Lake — 155 x 270 ft
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1913
e All buildings for new Recrushing Plant complete

e All smelting at Buffalo discontinued

1914
e Tube Mills in new Recrushing Plant started

e Dredge tested
e Ground broke for new Leaching Plant

1915
e Fire protection system remodeled
e 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
e Leaching Building complete — Ammonia

1916
e Oil flotation experiments underway

e Leaching began in July

1917
e Electric Power House fireproofed

e Flotation experiments successful
¢ Both mill heads remodeled
e Slime machines remodeled

1918

e Flotation plant to treat slimes from Regrinding Plant should be in commission in
summer

e Regrinding Plant #1 remodel complete

e Dredge remodeled

1919
e Mills now equipped with tanks for settling slimes

e 2/3 of slimes from Regrinding Plant are treated by flotation, building need extending
e Tamarack mill is abandoned and will be dismantled

1920
e Last of round slime tables replaced by Wiffleys

e Chilean Mills to be replaced by Hardinge Conical Mills
e Boiler House reconstruction
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o Concrete foundation and side walls coated with concrete
e Tamarack Mill dismantled
e Foundations for new Tamarack Reclamation Plant are complete

1921
e All operations suspended in April except Power Plant and Boiler House

e Tamarack Reclamation Plant construction halted
e High prices for work caused a work stoppage

1922
e  Work resumed on April 1

e Hecla Mill remained closed

e Calumet Mill has 9 of 11 units working

e Boiler House remodeled

e Tamarack Reclamation Plant construction resumed in Spring
o Dredge ordered
o Buildings complete

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

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

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

1924
e Hecla flotation plant dismantled
o Two of the four machines to be taken to the Tamarack reclamation plant
e Tamarack reclamation plant ready to go into commission in the spring
e Smelter center plant for furnishing pulverized fuel, 12 tons of coal per hour

1926

e 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

e Pump installed on Ahmeek sands to elevate the tailings from the mill

e Lake Linden stamps had two boilers and a S00HP capacity
e Refining furnace went into operation in July — 11 x 23 ft
e Melting furnace now being installed — 20 x 70 ft, 225 tons per day
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e New mineral storage building being installed
e Lake Milling and Smelting #2 mill closed but still operable

1928
e Lake Linden dredge began operating on Hecla mill sands

e Melting furnace in operation

e 800HP waste heat boiler installed and furnishing steam for the turbo-generator and
for all other purposes required

e Reinforced concrete foundation and compartment walls for mineral storage building
complete

1929
e Lake Milling #2 at Hubbell back to work
e Lake Linden power plant obsolete electrical equipment has been scrapped and a
2000KW low pressure unit is being installed
e 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
e Steel and glass addition to main furnace building, houses turbo-generator
e 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
e Turbines at Lake Linden shut down, reclamation plants went down in mid-summer

e 2000KW low pressure unit operational at the power plant

e New boiler and power plant being erected at the Ahmeek Mill — Stone and Webster
Engineering Corporation

e Boiler — steam for existing stamps and pumps and for new turbines of 8,750KW
capacity

e Power plant has two turbines

e Smelter main furnace building was extended 45 ft north

e Lake Milling stamp mill shut down in December
1931
e Neither the Calumet nor the Tamarack reclamation plants were operated

e Ahmeek boiler and power plant went into commission in January
e Lake Milling did not operate
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1932
e Neither reclamation plant operated

1933
e Ahmeek mill did not operate

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

Ahmeek power plant

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

1936
e Tamarack reclamation plant being reconditioned

e Ahmeek mill back in operation

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

1940
e Hecla mills and sand wheels were scrapped

1941
e Tamarack boiler shut down, steam now being supplied from Ahmeek boiler plant

e Ahmeek — boiler plant water treatment equipment installed
e Osceola mill and boiler house scrapped
e Lake Milling #2 still sitting idle

1942

e 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
e 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 Ibs 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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e Successful operation of the secondary copper business requires maintenance of a
substantial inventory

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

o 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

e Ahmeek mill — two new ball mills and flotation units installed

e Smelter installs new refining furnace

e Lake Linden reclamation plant shuts down for the winter season

e Tamarack reclamation plant remains open

e 1400 carloads of scrap metal reprocessed and 35,721,486 1bs of copper produced

1948
e Wolverine Tube Division in Decatur, AL has their new tube mill in partial operation

e Lake Linden power plant addition at the Calumet Division is nearing completion
e Lake Linden reclamation plant was originally scheduled to close in fall of 1948 but it
is still open

1949

e Treatment of secondary materials, developed during the war, will be continued on a
smaller and more selective basis

e New Lake Linden power plant of the Calumet Division is in full operation and gives
evidence of meeting every expectation

e Annual Report has interior pictures of the power plant

1950
e Seven mines operated at capacity over the year

e A new power plant which was put into operation late in 1949 has performed
satisfactorily and resulted in a considerable reduction of costs

1951
e Seven mines and two reclamation plants are still in production

e 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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e Undertaken to un-water and rehabilitate the Osceola mine, should take two years

e 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

e Lake Linden reclamation plant not re-opened until the next spring

e Shortage of scrap copper still affecting the reclamation activities

1953

e Seven mines, one reclamation plant, two leaching plants, a smelter and refinery,
chemical plant, foundry, and bit plant are still operable

o Still working on un-watering Osceola

e Lake Linden reclamation plant exhausted tailings, closed in 1953

e Leaching plant is still in operation

1954

o Still copper scarcity for secondary operations

e Still working on Osceola

e Annual Report has interior pictures of the power plant

1955
e Mining is operational at the Osceola mine

e Tamarack reclamation plant now reprocessing Ahmeek sands

1956
e Two smelter furnaces shut down

e All reclamation done on the Ahmeek sands

e Tamarack leaching closed, all leaching activities now done at the Lake Linden
facilities

e Scarcity of secondary copper still affecting the company

e Two major furnaces at the smelter rebuilt

1957

e Five-day work week is enacted
1959

e Reprocessing the Cliff Mine sands

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

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

1964
e Mines still producing, but at a loss

1965
e (C&H starts production from the Kingston mine

e Preserving labor force by continuing operation of the high cost mines still in effect

e Most mines should be closed by 1967

e August 21, no agreement on a new contract, all operations stop because of the strike
o Strike lasted until October 31

e Two furnaces rebuilt at the smelter

1966
e Shortage of skilled mining employees

e Senica mine is now closed
e Centennial #2 should shut down early in 1967

1967

e Performance of Calumet Division is disappointing

e For internal purposes the Calumet Division copper is transferred to the Wolverine
Tube Division at the producers’ price

e Most of the copper produced was sent to Wolverine Tube Co., some still used for the
production of chemicals

e Three mines are still in operation (Centennial #6, Kingston, and Osceola)

1968
e Acquisition of all of the outstanding stock of Calumet and Hecla, Inc.
e 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
e The strike ended in a deadlock, caused $13 million write-down of assets
e 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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