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Introduction   

Phase 2 - Tamarack Area Facilities 

 

This document encompasses the materials collected by Michigan Technological 

University (MTU) Social Science staff in support of Phase 2, Task 3 of the Michigan 

Department of Environmental Quality project to study and sample “Abandoned 

Mining Wastes of the Torch Lake Non-Superfund Site, Contract No. Y14110.”  It 

includes only summaries and documents from the historical archive research.  Geo-

referenced Google and GIS maps will be provided at a later date by MTU/MITRI. 

 

Task 3 is devoted to the historical and archival work on C&H Torch Lake industrial 

facilities.  Phase 2 covers the area from Phase 2 area from Hubbell Beach southward 

through Tamarack City, ending approximately at the junction of M-26 and Junction 

Road.  The December 2014 Statement of Work (SOW, Appendix A) specifies the 

following 8 tasks that were to be accomplished by the Social Sciences Department in 

order to support DEQ, Weston, and MTU in identification of on-water and on-land 

sampling sites for Phase 2: 

 

 

1. Identify major contaminants and waste streams of concern from industrial 
buildings and likely locations:  PCBs (completed through Sea Grant 
Michigan); chemicals in reclamation processes; sludge from reclamation; slag 
from smelting; coal-related products such as fly-ash; leaching reagents from 
stamp mills and reclamation (ammonia, xanthates); others identified in 
archives. 

2. Investigate MTU and KNHP C&H archives on building function, production 
processes, chemical processes, and waste streams by building location.   

3. Produce Building Narratives for 13 buildings (in order of location from north 
to south).6  Building narratives will be prioritized according to potential to 
produce significant contaminated wastes to optimize information necessary 
for soil and sediment sampling in late spring-summer season. Narratives of 

6 Building names are drawn from official names utilized by C&H and Sanborn Co. maps.  
Data for some buildings are largely collected through study of C&H electrical system and 
PCB sources.    
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buildings deemed insignificant for contaminated waste production will be 
brief, but included in order to document their elimination.   

a. Narratives will detail opening/closing dates; production activities 
within individual facilities; major updates in processes; repurposing 
of buildings for different production activities; information on 
incoming chemical, metal, or other waste and possible exit sites from 
buildings.  Narratives will draw upon archival sources, maps, 
blueprints, and interviews. 

b.  Building Narratives for 13 buildings in Hubbell Beach to Tamarack 
City region, listed by location north to south: Ahmeek Stamp Mill; 
Ahmeek Pump House; Ahmeek Boiler House; Tamarack Regrinding 
Plant; Tamarack Electric Sub-Station; Tamarack Classifying Plant; 
Tamarack Flotation Plant; Tamarack Leaching Plant; Tamarack Stamp 
Mill; Lake Milling, Smelting & Refining Co. Stamp Mill No. 2; Osceola 
Stamp Mill; Mutual Water Light & Co. Pump House. 

4. Collect and scan available Sanborn maps (through 1928) and C&H blueprint 
maps for 13 buildings listed above.  

5. Conduct interviews with knowledgeable individuals about individual plant 
operations.7 

6. Provide a spreadsheet of sources consulted, relevance for which waste 
material or chemical – e.g. C&H box and files title/# in MTU or KNHP 
archives.    

7. Provide a bibliography of relevant sources that detail or describe significant 
processing methods, chemical usages, and waste collection strategies for 
C&H Mining Co. during period of Torch Lake operations (1880-1970).   

 
 

We have modified the format of documents presented in Phase 1 Report to include 

more extensive narratives on the three major facilities and their associated 

buildings:  Ahmeek Mill and Tamarack Reclamation, and Lake Chemical Company, 

which operated within the Tamarack Reclamation plant. In addition, we have 

provided more documentation from the historical research in the form of the 

original notes taken by researchers from the C&H archives, The Engineering & 

Mining Journal and C&H News and Views.   

7 Sea Grant Michigan and KNHP have funded interviews during Fall 2013 and Spring 2014 
semesters.  If any additional individuals are identified during the DEQ funded research, they 
will be interviewed. 
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This remainder of this document is organized into the following sections: 

 

Section 2 is organized into two parts.  Part 1 includes the narratives and timelines 

of the most significant buildings and functions: Tamarack Reclamation Plant, Lake 

Chemical Company, and Ahmeek Mill.  These narratives incorporate descriptions 

that also pertain to the adjacent buildings that support reclamation, chemical 

production, and milling.  Part 2 consists of the “Building Narrative” forms that are 

outlined in the Statement of Work for Phase 2.   

 

Section 3 includes multiple and extensive forms of documentation from historical 

archive research.  Six Sanborn Maps are provided that cover Ahmeek Mill and 

Tamarack Reclamation buildings for different years.   A list of blueprints located in 

the MTU Archives details relevant documents stored on a set of CDs provided with 

this report.  Detailed notes from the Engineering & Mining Journal, C&H News and 

Views are have highlighted sections on reclamation, scrapping, and milling in the 

Tamarack Reclamation and Ahmeek Mill facilities.  Interview summaries related to 

these facilities are also included.  Researcher notes from the MTU and KNHP 

Archives are available for further reference if necessary as DEQ continues its 

investigation of Torch Lake pollution.  They are organized by Series Number, Folder 

Name, and Box number to make it easy to locate files for further investigation.  

Finally, the multiple documents scanned from the Archives are provided in 

chronological.  They are noted in the archive researcher notes and also have location 

information on their scanned copies.  Because of the richness of information 

contained in these documents, they were scanned rather than summarized.   

 

Research during the summer of 2014 was conducted by graduate students John 

Baeten (Tamarack Reclamation, Lake Chemical), Emma Schwaiger (Ahmeek Mill, 

Tamarack Reclamation, C&H News and Views), Dan Schneider (Interviews), and 
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Brendan Pelto (Tamarack Reclamation, Daily Mining Gazette, and Native Copper 

Times).   Carol MacLennan, Principal Investigator and Professor, supervised and 

directed the research effort.  All are members of the Industrial Archaeology and 

Heritage Program in the MTU Social Sciences Department.   
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Emma	  Schwaiger	  

	  
	  

Ahmeek	  Stamp	  Mill	  Narrative	  
	  
	  

The	  Ahmeek	  Mining	  Company	  was	  one	  of	  many	  small	  copper	  mining	  companies	  

operating	  in	  the	  Keweenaw	  Peninsula	  between	  1870	  and	  1920.	  	  They	  built	  the	  Ahmeek	  

Stamp	  Mill	  on	  the	  western	  shore	  of	  Torch	  Lake	  in	  1909	  and	  added	  four	  additional	  stamp	  

mill	  units	  in	  1914.1	  	  The	  mill	  processed	  the	  ore	  that	  came	  from	  the	  Ahmeek	  Mining	  

Company’s	  mines	  as	  well	  as	  a	  few	  other	  small	  mining	  companies	  that	  did	  not	  have	  their	  

own	  mill.	  	  A	  mixed	  pressure	  turbine	  (2000	  KW)	  was	  installed	  at	  the	  Ahmeek	  Stamp	  Mill	  in	  

1916	  to	  use	  the	  low-‐pressure	  steam	  exhaust	  instead	  of	  letting	  it	  go	  to	  waste.2	  

In	  1917	  a	  fire	  protection	  system	  was	  installed	  in	  the	  mill	  to	  protect	  the	  building	  and	  

equipment	  from	  fire.3	  	  	  

In	  1923	  the	  Ahmeek,	  Allouez,	  Calumet	  &	  Hecla,	  Centennial,	  and	  Osceola	  mines	  

consolidated	  to	  form	  the	  Calumet	  &	  Hecla	  C

C&H	  now	  owned	  the	  Ahmeek	  Stamp	  Mill.4

onsolidated	  Mining	  Company,	  which	  meant	  that	  

	  	  On	  March	  14,	  1925,	  there	  was	  a	  letter	  sent	  from	  

the	  President	  of	  C&H,	  MacNaughton,	  to	  E.	  A.	  Baalack,	  who	  was	  a	  C&H	  employee,	  

5

that	  the	  

booster	  pump	  currently	  run	  on	  steam	  should	  be	  switched	  to	  electricity. 	  	  	  
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1930	  was	  a	  big	  year	  for	  the	  Ahmeek	  Stamp	  Mill	  and	  the	  accompanying	  power	  

facilities.	  	  The	  old	  power	  and	  boiler	  houses	  were	  torn	  down	  and	  replaced	  with

7

	  new	  ones.6	  	  

This	  work	  was	  contracted	  out	  to	  the	  Stone	  &	  Webster	  Engineering	  Company. 	  	  Along	  with	  

these	  new	  buildings	  went	  new	  technology,	  such	  as	  an	  Ash	  Disposal	  System.8	  	  The	  new	  

Ahmeek	  Power	  and	  Boiler	  houses	  went	  into	  commission	  in	  January	  1931	  and	  ran	  smoothly	  

for	  the	  next	  few	  years.9	  	  The	  Ahmeek	  facilities	  again	  had	  an	  update	  in	  1937	  when	  the	  fire	  

protection	  system	  was	  updated	  to	  provide	  ample	  protection	  for	  the	  buildings	  and	  

equipment.10	  	  In	  1938	  the	  Ahmeek	  Stamp	  Mill	  housed	  eight	  stamps	  that	  co

11

uld	  process	  900	  

tons	  of	  material	  per	  day. 	  	  	  

	   This	  area	  was	  becoming	  a	  center	  for	  not	  only	  stamping	  but	  also	  for	  power	  during	  

this	  time.	  	  In	  1941	  the	  Ahmeek	  boiler	  plant	  began	  providing	  the	  steam	  needed	  at	  the	  

Tamarack	  Reclamation	  Plant	  because	  C&H	  decommissioned	  the	  Tamarack	  boiler	  plant.12	  	  

For	  the	  next	  six	  years	  not	  much	  change	  happened	  at	  the	  Ahmeek	  Mill.	  	  Then,	  in	  1947,	  two	  

new	  ball	  mills	  were	  installed	  along	  with	  flotation	  units	  so	  the	  Ahmeek	  Mill	  could	  start	  

participating	  in	  the	  secondary	  copper	  processing.13	  	  In	  January	  1946	  the	  Ahmeek	  Mill	  
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power	  plant	  turbines	  were	  repaired	  and	  machinery	  in	  the	  boiler	  house	  was	  modernized.14	  	  

In	  1947	  it	  is	  stated	  that	  the	  

15

power	  for	  C&H	  was	  centered	  at	  both	  the	  Lake	  Linden	  and	  the	  

Ahmeek	  Mill	  powerhouses. 	  

	   On	  November	  12,	  1954,	  a	  report	  was	  released	  called	  ‘Report	  on	  Lightning	  Protection	  

for	  the	  Electrical	  Transmission	  System	  of	  Calumet	  &	  Hecla,	  Inc.’	  which	  address	  the	  fact	  that	  

many	  electrical	  outages	  have	  taken	  place	  due	  to	  lightning	  strikes,	  but	  it	  also	  addresses	  any	  

changes	  that	  should	  be	  taken	  place	  at	  each	  sub-‐station	  or	  power	  plant	  location.	  Since	  the	  

Ahmeek	  Power	  Plant	  was	  still	  fairly	  new	  at	  this	  time,	  all	  of	  the	  lightning	  arresters	  were	  new	  

and	  in	  place	  and	  the	  report	  said	  that	  no	  changes	  were	  needed	  at	  the	  Ahmeek	  location.16	  	  	  

Then,	  on	  November	  5,	  1958,	  another	  report	  entitled	  ‘Report	  on	  The	  Leaching	  of	  

Ahmeek	  Mill	  Concentrates’	  by	  L.C.	  Klein	  attempted	  to	  give	  answers	  to	  questions	  about	  

leaching	  Ahmeek	  Mill	  concentrates	  for	  production	  of	  copper	  powder	  and	  it	  covers	  

“capacities	  of	  present	  leaching	  and	  distillation	  facilities;	  changes	  in	  leaching	  and	  distillation	  

equipment	  necessary	  to	  adapt	  this	  equipment	  to	  the	  leaching	  of	  concentrates	  and	  

distillation	  of	  the	  rich	  solutions	  produced;	  material	  handling;	  changes	  in	  leaching	  

techniques;	  leaching	  solution	  control;	  types	  of	  concentrates	  that	  can	  be	  leached;	  and	  the	  

control	  of	  impurities	  in	  the	  oxide	  produced.	  A	  rough	  estimate	  is	  also	  given	  for	  capital	  

expenditures	  necessary	  and	  the	  cost	  of	  oxide	  production.”17	  It	  also	  mentions	  what	  Torch	  

                                        
14 
15 
“Turbines	  are	  Repaired”	  

       
in	  C

 
alumet	  &	  Hecla	  News	  &	  Views,	  January	  1946	  (pp.	  7).	  
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Lake	  water	  had	  in	  it	  during	  this	  period	  because	  tests	  of	  the	  water	  were	  done	  to	  see	  how	  it	  

would	  react	  with	  the	  chemicals	  in	  the	  leaching	  process.18	  

In	  1957	  we	  see	  a	  note	  that	  says	  the	  Ahmeek	  Mill	  Flotation	  process	  was	  using	  D

19

ow-‐

Froth	  and	  not	  pine	  oil	  like	  the	  other	  flotation	  plants. 	  	  This	  is	  the	  only	  mention	  of	  this	  so	  

far	  found,	  and	  may	  show	  a	  difference	  between	  the	  processes	  at	  the	  Lake	  Linden	  and	  

Tamarack	  facilities	  compared	  to	  the	  Ahmeek.	  

Between	  1959	  and	  1968	  the	  Ahmeek	  Mill	  was	  also	  recovering	  copper	  from	  slag,	  

tailings,	  and	  brick,	  apart	  from	  processing	  ore	  from	  mines.20	  	  This	  allowed	  the	  mill	  to	  stay	  

alive	  when	  it	  would	  otherwise	  have	  been	  forced	  to	  shut	  down	  for	  a	  period	  of	  time.	  	  

Between	  1965	  and	  1966	  there	  were	  pushes	  to	  increase	  the	  overall	  efficiency	  at	  the	  Ahmeek	  

Mill	  and	  they	  even	  broke

21

	  up	  the	  sections	  of	  the	  upgrade	  to	  Phases	  I,	  II,	  &	  III,	  but	  this	  project	  

never	  went	  any	  further. 	  	  C&H	  was	  slowly	  loosing	  their	  Calumet	  Division	  as	  copper	  prices	  

and	  demand	  for	  copper	  fell.	  	  April	  14,	  1967	  saw	  an	  R&D	  Study	  on	  Sampling	  &	  Effluent	  

Handling	  at	  the	  Ahmeek	  Mill	  by	  L.	  C.	  Klein	  come	  out	  which	  mentions	  where	  the	  waste	  

streams	  came	  from	  and	  what	  different	  types	  of	  wastes	  could	  be.22	  	  This	  was	  meant	  to	  be	  a	  

project	  that	  would	  take	  multiple	  outputs	  and	  narrow	  them	  down	  to	  just	  one,	  but	  with	  the	  
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selling	  of	  the	  Calumet	  Division	  to	  Universal	  Oil	  Products	  in	  1969,	  this	  project,	  along	  with	  

the	  Ahmeek	  Stamp	  Mill	  and	  power	  facilities,	  were	  shut	  down	  for	  good.23	  

                                                
23 Calumet	  &	  Hecla	  Annual	  Report:	  1969,	  Michigan	  Tech	  and	  Copper	  Country	  Historical	  Collections.	  
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9.

1908	  or	  1909:

From	  the	  Michigan	  Tech	  Archives	  &
Ahmeek	  Stamp	  Mill	  Timeli

	  C
ne	  –	  Emma	  Schwaiger	  

	  

opper	  Country	  Historical	  Collections	  

Ahmeek	  Concentrator	  was	  built	  by	  the	  Ahmeek	  Mining	  C

	  
1912

(4.3.40)	  Engineering	  M
	  

-‐1920:	  

iscellaneous.	  Box	  139	  –	  Fol

	  

der	  25.	  8.1.1.6	  Ahmeek	  Mill.	  
ompany.	  

Box	  7
4.4.48	  
8	  –	  Folder	  

phys
	  

ical	  hold
Appraisals	  of	  buildings	  and	  equipment.	  5.10.2.1	  Insurance	  Appraisals	  of	  C
ings–Reports	  to	  general	  manager.	  Box	  207	  –	  Folder	  6.	  

&H’s	  

1917:
4.4.40.4	  

	  

	  

Correspondence	  about	  sprinklers	  and	  the	  fire	  protection	  system	  at	  the	  Ahmeek	  Mill.	  

Oct.	  26,	  1921:

"T"	  Cont

	  

inued.	  Box	  38	  –	  Folder	  9.	  

Con
	  

tinued.	  Box	  
Document	  copied:	  C
38	  –	  Folder	  13.	  

&H	  Mining	  Co	  –	  Lake	  Superior	  Water	  Mains.	  4.4.40.4	  "T"	  

March	  14,	  1925:	  Document	  copied:	  Letter	  from	  MacNaughton	  to	  E.A.	  Baalack	  –	  Booster

	  

pump	  currently	  run	  on	  steam	  should	  be	  switched	  to	  electricity.	  5.11.2.1	  Pumps.	  

1925:

Folder	  
x	  3 	  –	  

	  

	  

19.	  
Bo 5

	  

Worthington	  Pump	  &	  Machinery	  C

1925

the	  Ahmeek	  Mill.	  5.11.2.1	  Pumps.	  

-‐1931:	  

Box	  35

Pump	  &
C

	  –	  
orporation	  –	  Proposal:	  New	  C
Folder	  19.	  

entrifugal	  Pump	  for	  

	  
	  Machinery	  C

orrespondence	  about	  the	  pumps	  for	  the	  Ahmeek	  Mill,	  C
orporation	  about	  increasing	  capacity.	  5.11.2.1	  Pumps.	  

&H	  &	  Worthington	  

19.
Box	  35	  –	  

	  

Folder	  

1926:	  

	  
the	  Ahmeek	  pumps.	  5.11.2.1	  Pumps.	  

Water	  in	  Torch	  Lake	  is	  low	  and	  they	  are	  having	  a	  hard	  time	  reaching	  the	  water	  from	  
Box	  35	  –	  

1928:	  

Folder	  19.	  

Railroad	  permission	  to	  cross	  property	  with	  drawings	  of
C&H	  Electric	  Power	  Line	  to	  Tailings	  Plant	  at	  Ahmeek	  Mill	  +	  Map,	  Mineral	  Range	  

C&H	  
	  

electric	  line	  crossing.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  151
	  
	  –	  
th

1930:

Fol
e	  pr
der	  
opo
3.
s
	  
ed	  trestle	  along	  with	  the	  

pole	  line	  crossing	  for	  the	  C
Drawing	  showing	  the	  Tamarack	  Regrinding,	  Osceola,	  &	  Lake	  Mill	  #2,	  along	  with	  the	  

	  
H

1930:

ouse	  &

	  

	  nearby	  companies.
&
	  
H
8.1.1.6	  Ahmeek	  Mill.	  Box	  151
	  power	  line,	  map	  of	  the	  Ahmeek	  Stamp	  Mill	  showing	  the	  Boiler	  

	  –	  Folder	  4.	  

Engineer
	  Contracts	  for	  steam	  generating	  equipment	  between	  C

	  
ing	  Co.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  151	  –	  

1930:	  

Folders	  11-‐14.
&H
	  
	  and	  the	  Stone	  &	  Webster	  

Webster.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  151
• 

C

Boiler	  House,	  Turbine	  Room,	  &	  Electrical	  Bay	  comprise	  the	  Ahmeek	  Mill	  Pow

ontracts	  and	  Specifications	  for	  the	  Ahmeek	  Mill	  Boiler	  &
	  –	  

	  

Folders	  15-‐18.	  
	  Power	  Plant	  –	  Stone	  &	  

	  
proper	  equipment	  for	  the	  Ahmeek	  Power	  Plant.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  151
1930-‐1931:	  Contract	  between	  C&H	  and	  the	  Stone	  &	  Webster	  Engineering	  Co.	  to	  furnish	  t

er	  Plant.	  

	  –	  Folders	  5-‐
he	  
10.	  
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1937:
4.4.40.4	  

	  Correspondence	  about	  changes	  in	  the	  fire	  protection	  system	  at	  the	  Ahmeek	  Mill.	  
"T"	  Continued.	  Box	  38	  –	  Folder	  9.	  

10.
1946-‐1956:	  
	  

	  

Ahmeek	  Mill	  Production	  Statistics	  b
	  
y	  year.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  78	  –	  Folder	  

July	  2
Vitton

6
.	  8.1.1.6	  Ahmeek	  Mill.	  
,	  1950:	  

	  

Ahmeek	  Mill	  –	  Proposed	  Replacement	  of	  Steam	  Stamps	  &
Box	  78	  –	  Folder	  11.	  

	  Rolls,	  Report	  by:	  J.J.	  

Dec.	  
Repor

1
t	  by:	  J
5,	  195

	  
.J.	  V
1:	  
itton.	  
Ahmeek	  Mill	  –	  

8.1.1.6	  Ahmeek	  Mill.	  
Stage	  Crushing	  of	  Native	  C

Box	  78	  –	  Folder	  
opper
11.	  

	  Ore	  with	  Nordberg	  Crushers,	  

1952:
Folder	  

	  Ahmeek	  Mill	  –	  Proposed	  Addition,	  Preliminary	  Estimate.	  8.1.1.6	  Ahmeek	  Mill.	  
11.

Box	  78	  –	  
	  

• Proposed	  “in	  order	  to	  have	  one	  head	  as	  a	  standby	  unit	  to	  facilitate	  regular	  maintenance,	  
extra	  ordinary	  repairs	  and	  take	  an	  occasional	  overflow	  of	  rock	  from	  the	  mines.”	  

• Drawing	  11238	  –	  Ahmeek	  Mill,	  Flow	  Sheet.	  
• Ahmeek	  Mill	  –	  Proposed	  Head	  #9	  (Steam	  Stamp)	  Addition	  to	  Building.	  Also	  shows	  the	  Old	  

Boiler	  House.	  
	  
Jan.	  3
Nordb

0,	  19
Gyra
52:	  

	  
erg	   disc	  

Ahmeek	  Mill	  –	  
Crusher,	  Rep

Ope
ort
n	  &
	  by:	  
	  Clo
J.J.	  
sed

ton.	  8.1.1.6	  Ahmeek	  Mill.	  
ing	  of ative

1953-‐1957:	  

Vit
	  Circuit	  Crush 	  N

Bo
	  Co
x	  7
ppe
8	  –	  
r	  Or
Fol
e
der	  
	  with

11.
	  48
	  
”	  

	  

Concentrator	  Plant	  addition	  in	  Lake	  Linden).	  Talk	  amongst	  C
Correspondence	  about	  how	  or	  when	  to	  upgrade	  the	  Ahmeek	  Mill	  (C

8.1.1.6	  Ahmeek	  Mill.	  Box	  78	  –	  Folder	  12.	  
&H	  employees	  &	  Anaconda.	  

rushing	  &	  

1953
Engineer

-‐1968:
ing	  Mis

	  Flow
cellaneous
	  Process	  Cha

,	  195
rt
3
s	  
-‐1968.	  
–	  lists	  abo

Box	  
ut	  wh
138	  –	  

e
Fol
re	  th
der	  
e	  r
15.
ock	  
	  
starts	  and	  ends.	  4.4.48	  (4.3.40)	  

	  
1953
Engineer

-‐1968:
ing	  Mis

	  Procedure	  for	  Mill	  Sampling	  and	  Accounting	  for	  Mine	  Yield.	  4.4.48	  (4.3.40)	  

	  
Dec.	  8,	  1956:	  

cellaneous

	  –	  

,	  1953-‐1968.	  Box	  138	  –	  Folder	  15.	  

Ahmeek	  Mill.	  
• Benedict	  says	  the	  Ahmeek	  Mill	  is	  fine	  and	  w

Ahmeek	  Mill	  –	  Modernization	  or	  Replacement.	  By:	  C

last	  for	  many	  years.	  

Box	  78 Folder	  12.	  
ith	  some	  equipment	  changes	  the	  mill	  could	  

.H.	  Benedict.	  8.1.1.6	  

	  
Aug.	  1,	  1957:	  
Folder	  

• Report	  from	  a	  Task	  Force	  to	  study	  a	  mill	  modernization	  program.
12.	  

Calumet	  &	  Hecla,	  Inc.	  Mill	  Modernization	  Project.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  78	  –	  

	  
• Includes	  some	  Ahmeek	  Mill	  Flowsheets.	  
• Map	  &	  Drawing	  of	  the	  proposed	  crushing	  &	  concentrator	  plants	  in	  Lake	  Linden.	  
• Page	  22:	  “In	  order	  to	  furnish	  60	  cycle	  power	  for	  a	  new	  mill	  in	  the	  Lake	  Linden	  area	  it	  

would	  be	  necessary	  to	  increase	  the	  60	  cycle	  generation	  at	  the	  Lake	  Linden	  Power	  Plant.	  
Although	  the	  frequency	  changers	  presently	  are	  not	  fully	  loaded,	  by	  the	  time	  that	  a	  new	  

18



mill	  could	  be	  completed,	  the	  projected	  load,	  as	  we	  see	  it	  today,	  would	  be	  above	  the	  
capacity	  of	  the	  frequency	  changers.	  

To	  add	  just	  enough	  60	  cycle	  generating	  capacity	  at	  Lake	  Linden	  to	  take	  care	  of	  
the	  new	  mill	  requirements	  would	  cost	  roughly	  $1,000,000.	  However,	  if	  the	  60	  cycle	  
generation	  were	  to	  be	  expanded,	  I	  believe	  it	  would	  be	  wiser	  to	  put	  in	  a	  unit	  large	  enough	  
to	  replace	  the	  present	  frequency	  changers	  and	  to	  supply	  the	  new	  mill	  load.	  The	  cost	  of	  
power	  plant	  expansion	  for	  a	  unit	  of	  this	  size	  would	  be	  about	  $3,200,000.	  The	  cost	  to	  
provide	  a	  transmission	  line	  from	  the	  Lake	  Linden	  plant	  to	  the	  mill	  site,	  erect	  a	  substation,	  
and	  install	  main	  feeders	  up	  to	  each	  of	  the	  buildings	  would	  be	  an	  additional	  $250,000.	  
These	  figures	  do	  not	  include	  any	  power	  or	  lighting	  installations	  within	  the	  mill	  buildings	  
since	  it	  is	  understood	  that	  the	  Anaconda	  estimate	  has	  already	  allowed	  for	  these.”	  

• Drawing	  11852	  –	  New	  Mill	  &	  Crushing	  Plant,	  6000	  T/Day	  Crushing	  Plant,	  12	  Hour	  
Operation,	  Flow	  Sheet,	  1955.	  	  
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1957:
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ubbell,	  MI.	  Buildings	  1-‐
details	  a
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Nov.	  5,	  1958:	  

holdings.	  Box	  207 Folder	  1.	  
&H,	  Incorporated’s	  physical	  

L.C.
•
	  K
 
lein
Report	  w
.	  8.1.1.6	  Ahme

Document	  copied:	  Report	  on	  The	  Leaching	  of	  Ahmeek	  Mill	  C

ill	  attempt	  to	  give	  answ
concentrates	  for	  production	  of	  copper	  pow

ek	  Mill.	  Box	  85	  –	  
ers	  to	  questions	  about	  leaching	  Ahmeek	  Mill	  
Folder	  15.	  

oncentrates.	  By:	  

der.	  
• Covers	  “capacities	  of	  present	  leaching	  and	  distillation	  facilities;	  changes	  in	  leaching	  and	  

distillation	  equipment	  necessary	  to	  adapt	  this	  equipment	  to	  the	  leaching	  of	  concentrates	  
and	  distillation	  of	  the	  rich	  solutions	  produced;	  material	  handling;	  changes	  in	  leaching	  
techniques;	  leaching	  solution	  control;	  types	  of	  concentrates	  that	  can	  be	  leached;	  and	  the	  
control	  of	  impurities	  in	  the	  oxide	  produced.	  A	  rough	  estimate	  is	  also	  given	  for	  capital	  
expenditures	  necessary	  and	  the	  cost	  of	  oxide	  production.”	  

• Mentions	  what	  Torch	  Lake	  water	  had	  in	  it	  during	  this	  period	  because	  tests	  of	  the	  water	  
were	  done	  to	  see	  how	  it	  would	  react	  with	  the	  chemicals	  in	  the	  leaching	  process.	  
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Document	  copied:	  Ahmeek	  Power	  Plant	  –	  Ash	  Handling.	  4.4.48	  (4.3.40)	  

	  

1963
Engineer

-‐1967:
ing	  Mis

	  

1965:	  

cellaneous,	  1953-‐1968.	  Box	  139	  –	  Folder	  25.	  

Pump	  H
Appropriation	  Requisition	  for	  Intake	  Well	  Repairs	  &	  Drawing	  12618	  –	  Ahmeek	  Mill	  

1965

Fol
	  

der	  
	  –	  

Conglomerate	  Ore.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  151
-‐1966:

22.
ouse,	  Intake	  Well	  Floor	  &
	  

	  

	  Screen	  Guides,	  Details.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  151

• Mechanical	  &	  Structural	  Engineering	  Dept.	  –	  Revision	  to	  Additional	  and	  Improved	  

Conversion	  of	  Mill	  Circuits	  for	  Increa
	  –	  
sed	  

Milling	  Facilities,	  Phase	  II.	  

Folder	  
Cap

25.
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y	  and	  Processing	  of	  

• Document	  copied:	  Ahmeek	  Mill	  Project	  M.	  C.	  Order	  Numbers.	  Phase	  I,	  II,	  &	  III.	  
• Mechanical	  &	  Structural	  Engineering	  Dept.	  –	  Additional	  Facilities	  to	  Reduce	  Tailings	  

Losses	  in	  Conglomerate	  Ore,	  Phase	  III.	  
• Mechanical	  &	  Structural	  Engineering	  Dept.	  –	  Additional	  and	  Improved	  Milling	  Facilities,	  

Phases	  I	  &	  II.	  
• Mechanical	  &	  Structural	  Engineering	  Dept.	  –	  Proposed	  Ball	  Mill	  6a	  and	  Accessories	  

Circuit.	  
• Mechanical	  &	  Structural	  Engineering	  Dept.	  –	  Additional	  &	  Improved	  Milling	  Facilities,	  

Phase	  I	  &	  II.	  
• Document	  copied:	  C&H	  Meeting	  Minutes	  –	  Revision	  of	  Ahmeek	  Mill	  to	  Provide	  Greater	  

Capacity.	  
• Document	  copied:	  C&H	  17248	  –	  Ahmeek	  Mill	  –	  Treating	  Conglomerate	  Mine	  Ore,	  

Additional	  Equipment	  Required,	  Flow	  Sheet.	  
• Correspondence	  about	  feed	  rate	  on	  stamps	  betw

	  
Vit
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ton.	  8.1.1.6	  Ahmeek	  Mill.	  
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Ahmeek	  Mill.	  

	  Samples	  taken	  from	  the	  Ahmeek	  M
Box	  78	  –	  Folder	  10.	  

	  

ill	  for	  study	  –	  Copper	  Content	  in	  lbs/ton.	  8.1.1.6	  

1966:	  Document	  copied:	  Ash	  Pump	  at	  Ahmeek	  Mill.	  8.1.1.6	  Ahmeek	  Mill.	   	  –	   	  
• Letter	  between	  L.F.	  Engle	  &	  L.C.	  Klein	  talking	  about	  where	  the	  waste	  streams	  
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Estimates	  for	  refitting	  the	  Ahmeek	  Mill.	  8.1.1.6	  Ahmeek	  Mill.	  

Tailings	  Bank	  Analyses.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  78

	  –	   	  

	  –	  

Box	  78 Folder	  10.

Folder	  10.	  
• Mentions	  sampling	  being	  done	  on	  the	  sand	  bank	  on	  both	  the	  tailings	  side	  and	  the	  ash	  line	  

Ahmeek	  Mill.	  

	  
1966:	  

• 

A	  Limited	  Examination	  of	  the	  Ahmeek	  Mill,	  by:	  A.D.	  Kennedy	  &

side,	  to	  look	  at	  the	  total	  copper	  content.	  

Box	  78	  –	  Folder	  10.	  
Brief	  report	  on	  the	  Ahmeek	  Mill	  and	  opinions	  for	  better	  operation.

	  R.A.	  C

	  

ampbell.	  8.1.1.6	  
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1966:	  Cost	  Reduction	  Program.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  78	  –	  Folder	  10.	  
• Sheet	  listing	  costs	  and	  a	  few
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	  Sheet	  –	  Ahmeek	  Mill	  1956,	  rev.	  1966.	  8.1.1.6	  Ahmeek	  

hich	  they	  can	  reduce	  them.	  

Mechanical	  &	  Structural	  Engineering	  Department	  Estimate	  –	  New	  Turbine	  for	  1966:
Generating	  Unit,	  Replace	  Existing	  Terry	  Turbine.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  151
	  
1966:
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	  Appropriation	  Requisitions,	  Quotations.	  8.1.1.6	  Ahmeek	  

• Quotation	  –	  Krebs	  Cyclone,	  Krebs	  Engineers	  
• Appropriation	  Requisition	  –	  Krebs	  Cyclone	  Classifier	  
• Purchase	  Requisition	  –	  Ahmeek	  Mill-‐Washing	  #5	  &	  #6	  Units	  
• Receiving	  Report	  –	  Slurry	  Pump	  for	  Hydraulic	  Table	  Rejects	  –	  Denver	  Pump	  
• Receiving	  Report	  –	  Akins	  Simplex	  Classifier	  

	  

• Purchase	  Requisition	  –	  Slurry	  Pump	  for	  Hydraulic	  Table	  Rejects	  –	  Denver	  Pump	  
• Appropriation	  Requisition	  –	  Slurry	  Pump	  for	  Hydraulic	  Table	  Rejects	  –	  Denver	  Pump	  
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through	  C
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opy,	  Assigned	  to:	  T.	  W.	  Knight	  –	  Step	  my	  Step	  Guide	  to	  Operation.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  
tober	  1967:	  

	  –	  

Operating	  Manual	  –	  Ahmeek	  Power	  Plant	  &	  Lake	  Linden	  Power	  Plant,	  Master	  
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Fol

	  

der	  29.	  

System.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  151
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be	  accessible	  to	  the	  dredge.	  This	  also	  would	  contribute	  to	  a	  more	  reliable	  sampling	  
system	  and	  aid	  mill	  operations.”	  

1968:	  Document	  copied:	  Figure	  1:	  Ahmeek	  Mill	  Flowsheet	  –	  

1968:
	  
Concen

	  

tration.	  8.1.1.6	  Ahmeek	  Mill.	  Box	  78	  –	  

	  –	  

Folder	  9.	  
Crushing	  &	  Gravity	  

8.1.1.6	  Ahmeek	  Mill.	  
Document	  copied:	  Figure	  2:	  Ahmeek	  Mill	  Flowsheet	  –	  

Box	  78 Folder	  9.	  
Fines	  Concentration	  –	  Flotation.	  

	  
1968:
to	  the	  US	  Dept	  of	  Interior	  to	  help	  them	  further	  understand	  the	  processes.	  8.1.1.6	  Ahmeek	  Mill.	  

	  Correspondence	  about	  sending	  the	  Ahmeek	  Mill	  Flowsheets	  &

Box	  78	  –	  Folder	  9.	  

	  Flowsheet	  Description	  
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Tamarack Reclamation Plant Narrative

Starting in the 1870s Calumet & Hecla, along with mines such as the Ahmeek, 

Osceola, and Tamarack, sent the ore from its mines in Calumet to be processed at 

the stamp mills located at Torch Lake.   The early technologies employed at these 

stamp mills consisted primarily of stamp batteries, which crushed the ore into 

particles, separating the copper metal from the mineral gangue.  The copper would 

then be sent to a smelter for further refining, and the waste material, or tailings, 

were dumped into Torch Lake.  Since the early milling technologies used by Calumet 

& Hecla failed to include such devices as regrinding machines, flotation units, and 

classifiers such as Wilfley and Dyster tables, a large percentage of marketable 

copper was laundered away from the mills in the form of tailings.  Calumet & Hecla 

was fully aware that their milling process was inefficient and that thousands of tons 

of copper remained within the stamp sands at the bottom of Torch Lake.  As the cost 

of extracting copper ore increased during World War I, Calumet & Hecla began 

devising plans to reclaim the stamp sands that were beginning to fill Torch Lake. 

By 1914, Calumet & Hecla purchased property in Lake Linden and by 1918 

they finished constructing a reclamation plant near the location of their two stamp 

mills there.1  The reclamation plant at Lake Linden was designed to treat both 

amygdaloid and conglomerate tailings by means of ammonia leaching.   The 

reclamation process at Lake Linden utilized a suction dredge to recover the tailings, 

which were then sent to a regrinding unit, consisting of ball mills.  The reground 

1 Benedict, C.H. “Six-cent Copper from Calumet & Hecla Tailings”, in The Engineering 
and Mining Journal, Vol. 117, No. 7, February 16, 1924 (pp. 277-284). 

John Baeten

23

johnbaeten
Typewritten Text

johnbaeten
Typewritten Text

johnbaeten
Typewritten Text



tailings were then leached in a bath of ammonia.  By late 1918, an oil flotation unit 

was installed to further increase the recovery of copper from the stamp sands. 

 Around this same time period, Calumet & Hecla began purchasing many of 

the mining interests in the area, including the Tamarack and Osceola, and by 1923 

merged with the Allouez, Centennial and Ahmeek mines to form Calumet & Hecla 

Consolidated Copper Company.  In addition to now controlling most of the 

underground mines north of Hancock, Calumet & Hecla also owned the milling 

facilities and their adjacent stamp sands at Torch Lake, leading to the design of a 

second reclamation plant to treat the conglomerate sands from the Tamarack mill 

near Hubbell, Michigan.  Construction of the Tamarack reclamation plant began in 

1920, and the facility was completed in August of 1925.2 

 The Tamarack Reclamation Plant was designed as a smaller version of the 

Lake Linden plant, with a capacity of 850,000 tons of sands per year, recovered by a 

suction dredge of local construction.3  Owing to its more contemporary 

construction, the Tamarack Reclamation Plant was fitted with an array of more 

modern equipment, consisting of devices such as separators, tables, conveyors, 

regrinding mills, settling tanks, and flotation and precipitation units.4  By 1926, the 

Tamarack plant was running smoothly, with coarse sands being sent first to 

regrinding units and table treatment, and the finer tailings being sent directly to the 

2 “News by Mining District”, in The Engineering and Mining Journal, 1920-1925, Vols. 
110-119.  From 1920 to 1925 progress on the construction work at the reclamation 
plant in Hubbell is frequently mentioned. 
3 The Mining News”, in The Engineering and Mining Journal, 1922 and 1923, Vols. 
114, 115. 
4 “News by Mining District: Calumet & Hecla Sees More Economical Production 
Ahead”, in The Engineering and Mining Journal, 1924, Vol. 117 (pp. 68). 
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leaching and flotation units.  In addition to reclaiming the stamp sands in Torch 

Lake, Calumet & Hecla also became interested in attempting to recover some of the 

copper contained in their smelting works’ waste slag at Hubbell, which was also 

being dumped into Torch Lake, and by 1929 the Tamarack Reclamation Plant was 

regrinding and treating this slag by flotation.5 

 The Tamarack Reclamation Plant was efficiently operating three distinct 

treatment processes consisting of regrinding, leaching and flotation by 1931.  The 

same year saw the facility achieve acclaim from the mining world for its centralized 

approach to reclamation, housing all three plants under one roof.  The leaching plant 

within the Tamarack Reclamation Plant contained the largest structural features, 

consisting of six large (54 ft. in diameter) leaching tanks, while the flotation plant 

contained four large (40 ft. diameter) thickening tanks and associated mineral 

separating machines.6  Although the Tamarack Reclamation Plant was recovering 

copper profitably, the Great Depression of the 1930s forced Calumet & Hecla to run 

only the larger Lake Linden plant for an extended period of time, idling the 

Tamarack plant for roughly 7 years.   Calumet & Hecla continued dredging the 

Tamarack conglomerate sands from Torch Lake into 1944, but by the end of that 

year Calumet & Hecla shifted its focus to treating scrap materials as part of the effort 

to produce munitions for World War II.  

 The scrapping program and newly formed Secondary Department dominated 

activity at the reclamation plants into the mid-1950s, producing billets for 

5 “News by Mining District: C&H Reclamation Work May Have Eleven Years Left”, in 
The Engineering and Mining Journal, 1929, Vol. 127 (pp. 930).  
6 Haskell, Robert M., “Flotation Practice: Calumet & Hecla”, in The Mining Congress 
Journal, October 1931, (pp. 528-530).  
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Wolverine Tube and a variety of copper oxide compounds for agricultural uses.  By 

1956, Calumet & Hecla began dredging the plentiful Ahmeek stamp sand deposit 

within Torch Lake and sending the tailings to their Tamarack Reclamation Plant.7  

Calumet & Hecla worked the Ahmeek deposit into the late 1960s, with Calumet & 

Hecla employing upwards of 50 men within the Tamarack reclamation plant, the last 

functioning reclamation plant in the region8.  In 1968, the Tamarack Reclamation 

Plant permanently closed, joining the idle Quincy and Lake Linden Reclamation 

Plants.    

7 “Annual Reports: Calumet & Hecla”, in The Engineering and Mining Journal, 1956, 
Vol. 157, No. 8 (pp. 200). 
8 “Mining News”, in The Engineering and Mining Journal, 1968, Vol. 169, No. 1 (pp. 
129). 
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John Baeten

that,	  
	  First	  mention	  of	  the	  Tamarack	  Reclamation	  Plant	  in	  E&

Tamarack	  Reclamation	  Plant	  Timeline:	  

Oct.	  16,	  1920:
“The	  site	  of	  the	  Tamarack	  reclamation	  plant	  is	  practically	  cleared	  of	  the	  old	  

Tamarack	  stamp	  mill	  and	  equipment.	  	  Excavation	  for	  the	  flotation	  and	  leaching	  

MJ.	  	  Reports	  

buildings	  are	  well	  under	  way.”	  

“
Nov.	  26,	  1921:
It	  is	  estimated	  that	  there	  are	  12,000,000	  tons	  of	  sand	  in	  the	  Tamarack	  conglomerate	  
tailings	  in	  Torch	  Lake,	  assaying	  at	  12	  ½	  lb.	  of	  copper	  to	  the	  ton.	  	  Calumet	  &	  Hecla	  

	  	  Roughly	  a	  year	  later,	  Tamarack	  is	  once	  again	  promoted:	  

plans	  to	  complete	  the	  reclamation	  plant	  there	  next	  summer,	  and	  the	  recovery	  of	  this	  
metal	  will	  than	  begin.	  	  Though	  the	  deposit	  is	  not	  as	  extensive	  or	  as	  rich	  as	  that	  of	  the	  
Calumet	  &	  Hecla	  proper,	  the	  copper	  can	  be	  recovered	  at	  a	  low	  cost	  and	  the	  plant	  
investment	  will	  yield	  a	  large	  return.”	  

	  In	  1922

st
use	  at	  the	  Tamarack	  plant,	  including	  regrinding	  (likely	  by	  ball	  mills),	  washing	  (a	  
July	  2

“Calumet	  &	  Hecla	  Resumes	  Construction	  of	  Torch	  Lake	  Re-‐treatment	  Plant	  –	  
been	  resumed	  on	  the	  construction	  of	  the	  reclamation	  plant	  on	  the	  Tamarack	  

ep

,	  19 : ,	  C&H	  begins	  to	  describe	  the	  actual	  process	  that	  they	  plan	  to	  

	  tha

9

t	  I	  am	  not	  familiar	  with),	  leaching	  and	  flotation.	  

22

Work	  has	  

conglomerate	  sands,	  Torch	  Lake.	  	  Calumet	  &	  Hecla	  will	  push	  the	  project	  although	  its	  
completion	  will	  not	  be	  possible	  before	  the	  spring	  of	  1924.	  	  The	  plant	  will	  be	  designed	  to	  
treat	  850,000	  tons	  per	  year,	  as	  compared	  with	  a	  maximum	  capacity	  of	  1,500,000	  tons	  
for	  the	  Calumet	  &	  Hecla	  plant.	  	  There	  is	  approximately	  12,000,000	  tons	  in	  the	  
Tamarack	  deposit,	  which	  averages	  by	  assay	  12	  ½	  lb.	  of	  copper	  to	  the	  ton,	  10lb.	  of	  
which	  can	  be	  reclaimed.	  	  Costs	  under	  normal	  conditions	  are	  from	  4	  ½	  to	  5	  c.	  per	  lb.	  	  
The	  four	  processes	  used	  in	  reclamation	  are	  regrinding	  of	  the	  coarser	  sands,	  washing,	  
leaching	  and	  flotation.	  	  The	  leaching	  and	  flotation	  will	  be	  practically	  one.	  	  The	  
foundations	  are	  already	  in.”	  

April	  14,	  1923:

“The	  Tamarack	  reclamation	  plant,	  w
well	  as	  assumed	  monthly	  quantities	  of	  treatable	  material:

	  	  Further	  progress	  on

hich	  w

	  the	  con

ill	  go	  into	  operation	  in	  the	  spring	  of	  1924,	  

struction	  of	  t
	  
he	  buildings	  is	  noted,	  as	  

should	  add	  approximately	  800,000	  lb.	  of	  refined	  copper	  per	  month	  to	  Calumet	  &	  Hecla	  
production.	  	  Tamarack	  tailing	  assays	  an	  average	  of	  2lb.	  less	  per	  ton	  than	  that	  of	  C.&H.,	  
and	  the	  capacity	  of	  the	  Tamarack	  plant	  will	  be	  a	  little	  more	  than	  half	  that	  of	  the	  
Calumet.	  	  The	  greater	  part	  of	  the	  machinery	  and	  tank	  equipment	  of	  the	  Tamarack	  
plant	  will	  be	  installed	  this	  summer,	  work	  on	  the	  buildings	  being	  about	  completed.”	  	  

May	  12,	  1923:	  
reclamation	  plant	  is	  now	  also	  on	  site.	  	  Plans	  to	  construct	  the	  dredge	  are	  under	  way.	  
“All	  equipment	  for	  the	  reclamation	  plant,	  w

	  In	  addition	  to	  the	  completed	  structures,	  the	  machinery	  for	  the	  

hich	  Calumet	  &	  Hecla	  is	  building	  on	  the	  
Tamarack	  conglomerate	  tailing	  deposit	  in	  the	  Michigan	  copper	  district,	  is	  on	  the	  
ground,	  and	  shipment	  of	  dredge	  parts	  will	  be	  made	  soon.	  	  The	  dredge	  will	  be	  
assembled	  at	  the	  Calumet	  &	  Hecla	  drydock	  at	  Point	  Mills.”	  	  	  
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January	  12,	  1924:	  	  Work	  is	  still	  ongoing	  at	  the	  reclamation	  plant	  in	  early	  1924.	  	  

from	  the	  w

assumed	  cost	  of	  reclamation	  has	  increased	  from	  the	  1922	  estimate.	  	  Additionally,	  
this	  posting	  makes	  note	  of	  specific	  pieces	  of	  equipment	  being	  installed:	  
“Construction	  w

The	  

ork	  in	  the	  new	  Tamarack	  reclamation	  plant,	  which	  will	  reclaim	  copper	  
aste	  Tamarack	  conglomerate	  sand	  in	  Torch	  Lake,	  is	  proceeding.	  	  

Installation	  of	  equipment	  involves	  the	  setting	  up	  of	  separators,	  tables,	  conveyors,	  
regrinding	  mills,	  settling	  tanks,	  and	  flotation	  and	  precipitation	  units.	  	  Work	  on	  the	  
dredge	  is	  well	  underway	  and	  the	  completion	  and	  operation	  of	  the	  entire	  plant	  is	  
expected	  in	  the	  spring.	  	  Copper	  will	  be	  made	  for	  around	  6c.	  per	  pound	  judging	  from	  the	  
w
	  
ork	  done	  in	  the	  C&H	  plant.”	  

May	  3,	  1924:
the	  estimated	  longevity	  of	  the	  Tamarack	  sands,	  at	  15	  years:
“Work	  is	  proceeding	  on	  final	  stages	  of	  construction	  at	  the	  Tamarack	  reclamation	  plant	  

	  	  A	  bit	  of	  a	  redundant	  post,	  although	  it	  does	  contain	  the	  first	  mention	  of	  

of	  Calumet	  &	  Hecla	  Consolidated,	  in	  the	  Michigan	  copper	  district,	  and	  it	  w

	  

ill	  be	  ready	  
for	  use	  this	  summer	  if	  needed.	  	  Ten	  pounds	  or	  better	  of	  refined	  copper	  per	  ton	  should	  
be	  reclaimed	  from	  the	  waste	  sands	  or	  tailings	  of	  the	  old	  Tamarack	  conglomerate	  mill.	  	  	  
It	  is	  estimated	  the	  deposit	  contains	  12,000,000	  tons	  of	  sand	  and	  operating	  at	  capacity	  
it	  will	  take	  about	  15	  years	  to	  exhaust	  the	  supply.	  	  The	  capacity	  of	  the	  plant	  will	  be	  
approximately	  850,000	  lb.	  of	  refined	  copper	  per	  month.”	  

copper	  prices,	  C&H	  pl
	  C

	  
	  
June	  7

owever,	  this	  post	  does	  make	  note	  of	  the	  construction	  of	  a	  trestle	  from	  the	  sands	  to	  

,	  1924 onstruction	  of	  the	  plant	  is	  still	  not	  completed,	  and	  due	  to	  low	  

H

:	  
ans	  to	  hold	  off	  on	  operating	  the	  plant	  until	  the	  price	  increases.	  	  

th
not	  transfer	  to	  other	  reclamation	  plants	  in	  the	  region.	  
“Construction	  w

e	  plant,	  as	  a	  m

ork	  is	  proceeding	  at	  Calumet	  &	  Hecla	  Consolidated’s	  reclamation	  plant	  

eans	  of	  transporting	  the	  deposit	  to	  the	  facility,	  a	  feature	  that	  does	  

on	  the	  Tamarack	  conglomerate	  sands,	  in	  the	  Michigan	  copper	  district.	  	  The	  trestle	  for	  
the	  launder	  from	  the	  outer	  edge	  of	  the	  sand	  deposit	  to	  the	  plant	  is	  being	  built,	  and	  in	  
the	  interior	  of	  the	  plant	  itself	  the	  installation	  of	  equipment	  is	  well	  toward	  completion.	  
The	  plant	  probably	  will	  not	  resume	  operation	  until	  the	  metal	  market	  strengthens.”	  
	  
Oc
construction	  of	  “a	  channel”,	  which	  I	  assume	  to	  be	  a	  launder	  of	  some	  sort.	  	  This	  post	  
tober	  4,	  1924:	  	  Another	  slightly	  redundant	  post,	  but	  it	  does	  make	  mention	  of	  the	  

also	  estimates	  an	  increase	  of	  50,000	  lb.	  of	  refined	  copper	  production	  from	  the	  May	  
1924	  estimate:	  
The	  new	  Tamarack	  reclamation	  plant	  of	  the	  Calumet	  &	  Hecla	  Consolidated	  is	  nearing	  
completion.	  	  A	  channel	  is	  being	  built	  into	  the	  shore	  plant,	  and	  installation	  of	  equipment	  
is	  in	  its	  final	  stages.	  	  The	  entire	  project	  will	  be	  completed,	  it	  is	  estimated,	  in	  eight	  
weeks.	  	  It	  has	  not	  been	  decided,	  however,	  when	  the	  plant	  will	  go	  into	  operation.	  	  This	  is	  
dependent	  on	  the	  metal	  market,	  and	  there	  is	  no	  demand	  in	  sight	  for	  additional	  
production.	  	  The	  plant,	  working	  at	  capacity,	  will	  recover	  approximately	  900,000	  lb.	  of	  
refined	  copper	  per	  month	  from	  the	  Tamarack	  conglomerate	  sands,	  or	  about	  half	  the	  
capacity	  of	  the	  Calumet	  plant.”	  
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Fe
quantities	  of	  production	  and	  cost	  of	  reclamation	  keep	  changing.	  	  This	  new	  estimated	  
bruary	  7,	  1925:	  Another	  fairly	  redundant	  post,	  but	  note	  that	  the	  estimated	  

production	  total	  is	  200,000	  lbs.	  per	  month	  lower	  than	  the	  October	  1924	  post.	  	  Also	  
the	  cost	  of	  reclaiming	  the	  sands	  has	  increased	  almost	  double	  from	  what	  the	  1922	  
estimate.	  	  
“Calumet	  &	  Hecla	  Consolidated’s	  new	  reclamation	  plant	  on	  the	  Tamarack	  
conglomerate	  sands,	  in	  the	  Michigan	  copper	  district,	  will	  be	  “turned	  over”	  on	  March	  1	  
for	  adjustments.	  	  After	  a	  thorough	  testing,	  the	  plant	  will	  go	  into	  operation,	  probably	  
April	  1	  or	  May	  1.	  	  It	  will	  produce	  about	  700,000	  lb.	  of	  refined	  copper	  per	  month	  at	  an	  
estimated	  cost	  of	  9c.	  per	  lb.	  
The	  capacity	  of	  the	  plant	  is	  approximately	  three-‐eighths	  that	  of	  the	  Calumet	  plant.	  	  
Tamarack	  sands	  are	  not	  as	  rich	  as	  those	  of	  the	  Calumet	  &	  Hecla,	  and	  consequently	  
recovery	  of	  refined	  copper	  will	  be	  less	  and	  cost	  per	  lb.	  higher.	  	  It	  is	  estimated	  that	  there	  
are	  12,000,000	  tons	  of	  sand	  in	  the	  Tamarack	  deposit,	  from	  which	  120,000,000	  lb.	  of	  
copper	  should	  be	  recovered.	  	  On	  this	  basis,	  it	  will	  require	  about	  fourteen	  years	  to	  treat	  
the	  entire	  supply.”	  
	  	  
May	  2,	  1925:	  	  
the	  Tamarack	  deposit	  takes	  a	  nosedive	  from	  a	  lifespan	  of	  14	  years	  to	  12	  years.	  
“The	  new	  plant	  on	  the	  Tamarack	  conglomerate	  sands	  w
capacity	  is	  not	  quite	  half	  that	  of	  the	  plant	  on	  the	  Calumet	  &	  Hecla	  sands.	  	  It	  should	  

The	  plant	  is	  still	  not	  yet	  operating,	  but	  a	  new	  estimate	  of	  the	  extent	  of	  

	   ill	  go	  into	  operation	  soon.	  	  Its	  

produce	  around	  700,000	  lb.	  per	  month	  and	  continue	  this	  rate	  twelve	  years	  or	  more.”	  
	  
August	  29,	  1925:	  
“A	  yield	  exceeding	  expectations	  is	  being	  obtained	  from	  the	  new

The	  reclamation	  plant	  is	  now	  in	  operation	  with	  positive	  results:
	  reclamation	  plant	  of	  

Calumet	  &	  Hecla	  Consolidated,	  in	  the	  Michigan	  copper	  district.	  	  Present	  rate	  of	  

	  

production	  is	  900,000	  lb.	  per	  month.	  	  	  The	  Calumet	  plant	  also	  is	  obtaining	  a	  higher	  
yield	  than	  usual,	  production	  now	  being	  at	  the	  rate	  of	  2,000,000	  lb.	  per	  month,	  the	  
largest	  in	  its	  history.	  	  This	  does	  not	  mean	  ,	  however,	  that	  this	  high	  yield	  will	  continue.	  	  
The	  respective	  dredges	  happen	  to	  be	  operating	  in	  sand	  bed	  areas	  rich	  in	  copper	  and	  
the	  yield	  w
	  

ill	  vary	  as	  the	  dredges	  are	  moved.”	  

Apr
as	  well	  as	  mention	  of	  the	  dredge	  employing	  suction	  recovery,	  rather	  than	  bucket	  
line.	  	  

il	  3,	  1926:	  	  This	  note	  contains	  a	  brief	  note	  on	  the	  operating	  practice	  of	  the	  plant	  

“It	  is	  estimated	  that	  the	  Calumet	  deposit	  is	  good	  for	  	  tw
	  

eleve	  to	  fourteen	  years	  more,	  
and	  the	  Tamarack	  deposit	  should	  last	  equally	  as	  long.	  	  Regrinding	  of	  the	  coarser	  sand,	  
table	  treatment,	  ammonia	  leaching,	  and	  oil	  flotation	  are	  employed	  in	  the	  recovery	  of	  
the	  copper,	  brining	  the	  total	  recovery	  of	  the	  metal	  content	  of	  the	  conglomerate	  lode	  as	  
mined	  up	  to	  over	  98	  per	  cent.	  	  The	  sand	  is	  removed	  from	  the	  lake	  by	  means	  of	  a	  suction	  
dredge.”
	  
April	  16,	  1927:

	  

makes	  mention	  of	  the	  different	  consistencies	  of	  the	  sands	  recovered,	  either	  coarse	  
	  This	  post	  is	  a	  summary	  of	  production	  totals	  for	  the	  prior	  year	  and	  

or	  fine:	  
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“There	  has	  been	  ample	  evidence	  of	  improvements	  in	  milling	  practice	  in	  the	  district	  by	  
the	  recovery	  of	  8,290,076	  lb.	  of	  copper	  by	  table	  treatment	  of	  waste	  conglomerate	  sands	  
at	  the	  Lake	  Linden	  and	  Tamarack	  reclamation	  plants	  of	  Calumet	  &	  Hecla	  Consolidated	  
last	  year.	  	  The	  coarse	  sands	  were	  subjected	  to	  table	  treatment,	  and	  the	  fines	  to	  
leaching	  and	  flotation.	  	  About	  18,212,000	  lb.	  was	  recovered	  through	  leaching,	  and	  
4,486,000	  lb.	  through	  flotation.	  	  Results	  at	  the	  plants	  	  vary	  as	  new	  areas	  of	  sands	  are	  
dredged.	  	  When	  deposits	  dumped	  into	  Torch	  Lake	  during	  the	  earlier	  years	  of	  Calumet	  
&	  Hecla	  are	  encountered	  the	  yield	  is	  higher	  on	  account	  of	  the	  cruder	  methods	  of	  
extraction	  employed	  in	  the	  earlier	  days.	  	  Sands	  deposited	  in	  later	  years	  contain	  
considerably	  less	  copper,	  the	  losses	  decreasing	  as	  methods	  improved.	  	  	  
At	  the	  Lake	  Linden	  plant	  during	  last	  year,	  sand	  above	  the	  average	  grade	  was	  treated,	  
and	  as	  a	  result	  a	  new	  high	  record	  of	  copper	  production	  was	  made	  in	  spite	  of	  a	  lower	  
yield	  at	  the	  Tamarack	  plant	  which	  resulted	  through	  encountering	  a	  considerable	  
amount	  of	  amygdaloid	  sand.	  	  For	  the	  two	  plants,	  11.24	  lb.	  of	  copper	  per	  ton	  of	  sand	  
treated	  was	  recovered.	  An	  average	  yield	  of	  10.49	  lb.	  has	  been	  made	  since	  treatment	  of	  
the	  sands	  w
	  

as	  started	  at	  the	  Lake	  Linden	  plant	  some	  years	  ago.”	  

Apr
increa

il	  21,	  1928:

“Results	  of	  operation	  of	  the	  company’s	  Lake	  Linden	  and	  Tamarack	  reclamation	  plants	  
during	  1927	  have	  been	  made	  public.	  	  These	  plants	  recover	  copper	  from	  the	  w

se	  in	  the	  lea
	  Another	  summary	  of	  the	  previous	  years	  production,	  showi
ching	  process.	  	  	  

aste	  

ng	  an	  

conglomerate	  sand.	  	  Costs	  decreased	  from	  7.10c.	  a	  pound	  in	  1926	  to	  6.63c.	  in	  1927,	  
and,	  of	  the	  copper	  recovered,	  62	  per	  cent	  was	  obtained	  through	  leaching,	  compared	  
with	  58	  per	  cent	  during	  the	  preceding	  year.	  	  Total	  amount	  of	  copper	  reclaimed	  by	  the	  
plants	  since	  they	  started	  in	  1915	  amounts	  to	  187,392,000	  lb.	  of	  refined	  metal.	  	  It	  is	  said	  
that	  the	  production	  of	  reclamation	  plant	  is	  greater	  than	  that	  of	  any	  amygdaloid	  
property	  in	  the	  Michigan	  copper	  district	  with	  the	  exception	  of	  the	  Ahmeek	  mine.”	  	  
	  
June	  8,	  1929:	  C&H	  estimates	  that	  the	  existing	  deposit	  at	  Tor

Copper	  tailing	  at	  Torch	  Lake,	  Mich.,	  will	  keep	  Calumet	  &	  Hecla’s	  reclamation	  plants	  in	  
commission	  seven	  to	  eight	  years	  more,	  but	  it	  is	  possible	  it	  may	  be	  stretched	  to	  eleven	  
years	  if	  the	  conglomerate	  sand	  is	  not	  contaminated	  too	  much	  by	  amygdaloid	  sand.	  	  In	  

extensive	  than	  previously	  thought,	  and	  believe	  that	  the	  reclamation	  plants	  have	  
enough	  conglomerate	  tailings	  to	  treat	  for	  an	  additional	  eleven	  years.	  	  This	  note	  also	  
includes	  the	  only	  mention	  of	  direct	  dumping	  of	  slag	  into	  Torch	  Lake:	  
“

ch	  Lake	  is	  more	  

the	  rich	  Calumet	  sand	  bank,	  only	  an	  eight	  to	  ten	  months	  supply	  remains.	  	  Tailing	  in	  
which	  there	  is	  more	  or	  less	  amygdaloid	  will	  have	  to	  be	  treated	  then.	  	  Both	  the	  Hecla	  
and	  Tamarack	  sand	  deposits	  are	  contaminated	  by	  tailing	  of	  lesser	  copper	  content.	  	  The	  
Calumet	  sand	  bank	  originally	  contained	  about	  18,000,000	  tons	  of	  high-‐grade	  tailing,	  
which	  came	  from	  the	  mills	  in	  the	  early	  days	  when	  metallurgical	  practice	  was	  not	  so	  
highly	  developed	  as	  now.	  	  	  
At	  the	  Calumet	  &	  Hecla	  smelter,	  slag	  from	  the	  “rough”	  furnaces	  now	  is	  being	  reground	  
and	  treated	  by	  flotation	  for	  copper.	  	  A	  considerable	  saving	  will	  result,	  but	  the	  
percentage	  of	  copper	  is	  not	  enough	  to	  warrant	  reclaiming	  metal	  from	  the	  old	  slag	  
which	  was	  dumped	  into	  Torch	  Lake.”	  
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November	  30,	  1929:	  Photo	  showing	  the	  plant,	  no	  date	  given.	  

	  
A	  1931

“

Mining	  Congress

The	  Tamarack	  plant	  has	  its	  three	  treatment	  operations	  of	  regrinding,	  leaching	  and	  
flotation	  practically	  under	  one	  roof.	  	  Instead	  of	  Hardinge	  mills	  8	  ft.	  in	  diameter	  by	  18	  
in.	  cylindrical	  length,	  the	  8	  ft.	  mills	  are	  72	  in.	  in	  length	  and	  about	  three	  times	  the	  
capacity	  of	  the	  smaller	  mill	  with	  a	  better	  efficiency	  (basically	  the	  regrinding	  mills	  
are	  larger	  here	  than	  they	  are	  at	  Lake	  Linden).	  	  	  The	  entire	  plant	  has	  a	  capacity	  
approximately	  tw
	   The	  dredge	  and	  shore	  plant	  of	  the	  Tamarack	  do	  not	  differ	  materially	  from	  that	  
at	  the	  older	  plant
was	  the	  one	  originally	  purchased	  for	  Lake	  Linden.	  	  Correspondingly,	  pumps	  and	  drag	  
classifiers	  are	  similar	  in	  operation	  in	  both	  plants	  and	  the	  coarse	  material	  is	  likew

	  (

o-‐thirds	  that	  of	  the	  Lake	  Linden	  plant.	  

in	  Lake	  Linden)	  –	  in	  fact	  	  the	  dredge	  now	  being	  used	  at	  Tamarack	  

ise	  
conveyed	  by	  means	  of	  a	  belt	  conveyor	  to	  the	  top	  of	  the	  regrinding	  plant.	  	  	  There	  are	  18	  
of	  these	  8-‐ft.	  mills	  and	  the	  coarse	  sand	  after	  grinding	  is	  treated	  on	  Wilfley	  tables.	  	  The	  
table	  tailings	  are	  classified	  into	  coarse	  sand	  for	  leaching	  and	  fine	  sand	  for	  flotation.	  
	   The	  leaching	  plant	  consists	  essentially	  of	  six	  tanks,	  54	  ft.	  in	  diameter	  by	  12	  ft.	  
high,	  with	  the	  necessary	  storage	  facilities	  for	  solutions	  and	  circulating	  pumps	  for	  the	  
conveying	  of	  the	  solutions.	  	  There	  is	  a	  single	  distillation	  unit	  in	  the	  leaching	  bay	  and	  
one	  crane	  suffices	  for	  all	  purposes.	  	  The	  flotation	  equipment	  consists	  of	  four	  Dorr	  
thickeners	  40	  ft.	  in	  diameter,	  four	  compartments	  each,	  and	  the	  thickened	  product	  is	  
treated	  on	  a	  16-‐cell	  minerals	  separation	  machine.	  

	  report	  from	  the	   	  also	  gives	  a	  detailed	  description	  of	  the	  
interior	  of	  the	  reclamation	  plant	  (see	  pics	  below):	  
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	   The	  entire	  plant	  is	  very	  compact	  but	  costs	  are	  slightly	  higher	  than	  at	  Lake	  
Linden	  owing	  to	  the	  lower	  capacity,	  and	  also	  to	  the	  fact	  that	  at	  Lake	  Linden	  a	  large	  
part	  of	  the	  overhead	  is	  shared	  by	  the	  operation	  of	  treating	  mine	  rock.	  	  The	  following	  
figures	  will	  show	  the	  costs	  at	  the	  Tamarack	  plant	  for	  the	  year	  1930.	  	  It	  was	  operating	  
on	  reduced	  schedule	  to	  November	  15,	  at	  which	  time	  all	  operations	  were	  suspended	  
pending	  recovery	  in	  the	  demand	  of	  copper.”	  

General	  administration	  ,	  mine	  and	  mill
	  

Dredg
Shore	  plant	  and	  belt	  conveyor

e	  and	  pontoons	   	   	  
	  

8.3	  
9.2c

c
	  

Grinding	   	   	   	  
	  

	  
	  

11.6c
3.9c	  

	  

Leaching	   	   	   	   	   16.5c
	  
	  

Flotation	   	   	   	   	   2.2c	  
Miscellaneous	   	   	   	   7.3c	  
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September	  1936:	  

“The	  Tamarack	  reclamation	  plant	  remains	  idle,	  but	  at	  the	  Lake	  Linden	  plant	  the	  
richest	  available	  sands	  are	  yielding	  a	  high	  percentage	  of	  copper.”	  
	  
July	  1
No	  rea

9
l	  
3
not
7:	  The	  Tamarack	  plant	  is	  back	  in	  operation	  and	  has	  been	  “reconditioned”.	  	  	  

“Calumet	  &	  Hecla	  Consolidated	  has	  reconditioned	  its	  Tamarack	  reclamation	  plant,	  idle	  
since	  the	  latter	  part	  of	  1930.	  	  Tonnage	  of	  material	  available	  for	  treatment	  is	  estimated	  

e	  of	  what	  the	  reconditioning	  entailed.	  

to	  be	  sufficient	  for	  five	  years’	  operation.	  	  At	  the	  Lake	  Linden	  reclamation	  plant,	  the	  
remaining	  conglomerate	  sands	  will	  keep	  the	  plant	  in	  operation	  approximately	  seven	  
years.”
	  

	  

	  
Apr
“

il	  1938:
The	  reclamation	  plants	  at	  Lake	  Linden	  and	  Hubbell	  produced	  20,398,000	  lb.	  	  Average	  
cost	  sold	  per	  pound	  w

	  	  Post	  contains	  a	  summary	  of	  reclamation	  work	  for	  the	  prior	  year:	  

as	  7.59	  c.	  and	  6.63	  c.	  respectively,	  not	  including	  depreciation	  and	  
depletion….Tons	  of	  sand	  treated	  at	  the	  Lake	  Linden	  and	  Hubbell	  reclamation	  plants	  
totaled	  2,226,000,	  yielding	  9.16	  lb.	  of	  refined	  copper	  per	  ton.	  	  Dredges	  at	  both	  plants	  
are	  working	  in	  areas	  necessitating	  inclusion	  of	  overlying	  low-‐grade	  amygdaloid	  sands	  
in	  order	  to	  treat	  underlying	  and	  richer	  conglomerate.”	  
	  

First	  note	  in	  a	  number	  of	  years	  regarding	  the	  Tamarack	  
operation:	  
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June	  1

“Both	  the	  Lake	  Linden	  and	  the	  Tamarack	  plants	  operated	  throughout	  1940	  under	  
normal	  conditions.	  	  Of	  the	  1940	  production	  8,646,000	  lb.	  w

f
recovery	  
lotatio

9

n.	  	  

4
op
1

	  
tion,	  which	  relates	  to	  the	  use	  of	  Wilfley	  tables,

as	  from	  table	  treatment,	  

	  rather	  than	  leaching	  or	  

17,251,000	  lb.	  from	  leaching,	  and	  3,785,000	  lb.	  from	  flotation.”	  
	  
Fe
C&H	  
bruary
News	  

	  1943:
&	  

	  	  The	  treatment	  of	  scrap	  copper	  is	  discussed	  in	  this	  month’s	  issue	  of	  

th
being	  successfully	  carried	  on	  at	  the	  Lake	  Linden	  Reclamation	  Plant.	  	  This	  material	  is	  

	  
May	  E

e	  scr

xpan

ap	  which	  results	  from	  operations	  in	  the	  manufacture	  of	  small	  calibre	  jacketed	  

d	  Lake	  War	  Work	  Plan

Views:	  

t	  -‐	  “Treatment	  of	  steel	  clad	  with	  brass	  is	  now	  

bullets.	  	  Scrap	  is	  rolling	  into	  Lake	  Linden	  from	  all	  parts	  of	  the	  United	  States,	  from	  
steel	  mills,	  ammunition	  makers	  and	  from	  Government	  ordnance	  plants.	  	  After	  the	  
copper	  and	  zi
is	  lost	  but	  the	  copper	  is	  refined	  at	  the	  C

nc	  are	  leached	  off,	  the	  resulting	  steel	  is	  sold	  to	  steel	  makers.	  	  The	  zinc	  

way	  back	  to	  war	  plants.	  
alumet	  and	  Hecla	  smelter	  and	  soon	  finds	  its	  

	   At	  the	  request	  of	  the	  Government,	  plans	  are	  being	  made	  to	  expand	  the	  L

C
Lin
alumet	  and	  H
den	  plant	  in	  order	  to	  treat	  a	  much	  larger	  tonnage.	  	  Financing	  will	  be	  done	  by	  

ake	  

decop
	  

perizing	  
ecla.	  	  This	  company	  has	  the	  only	  plant	  in	  the	  United	  States	  capable	  of	  

Selecting	  Scrap	  Requires	  Expert	  Kn

clad	  steel	  scrap.”	  (P.	  1)	  

billet	  casting	  crew	  were	  commandos;	  the	  scrap	  gang	  looks	  even	  worse.	  	  You	  have	  
owledge	  of	  Metal	  –	  “Perhaps	  you	  thought	  the	  

rea
becomes	  of	  it?	  	  Well,	  it	  is	  picked	  over	  and	  sorted	  out	  by	  scrap	  gangs

d	  in	  the	  newspapers	  all	  about	  saving	  scrap,	  but	  did	  you	  ever	  won
	  all	  o
der	  

ve
wha
r	  th
t	  

country.	  	  Sorting	  scrap	  requires	  careful	  men	  with	  experience	  and	  most	  of	  all	  a	  good	  
e	  

nose	  for	  distinguishing	  metals.	  	  It	  isn’t	  easy	  to	  tell	  what	  you	  are	  going	  to	  find	  in	  a	  car	  
of	  scrap	  until	  you	  pick	  it	  over	  piece	  b

company	  or	  it	  can	  lose	  money	  if	  not	  properly	  handled.	  	  You	  may	  not	  have	  realized	  
	   Scrap	  can	  save	  the	  country	  –	  so	  they	  say.	  	  It	  can	  also	  make	  money	  for	  the	  

y	  piece.	  

th
copper.	  	  Almost	  every	  car	  of	  scrap	  has	  a	  lot	  more	  lead	  than	  that	  and	  it	  is	  up	  to	  the	  
at	  fifteen	  pounds	  of	  lead	  would	  be	  enough	  to	  spoil	  a	  whole	  furnace	  charge	  of	  

scrap	  gang	  to	  go	  after	  it	  and	  get	  it.	  	  They	  may	  have	  a	  carload	  or	  truckload	  or	  a	  box	  
full	  of	  wash	  boilers,	  automobile	  radiators,	  broken	  radio	  sets	  or	  cigarette	  lighters;	  
some	  can	  be	  melted	  and	  some	  must	  be	  leach
	   The	  Calumet	  &	  H

ed.	  	  Nice	  clean	  scrap	  isn’t	  often	  seen.	  

some	  day,	  if	  there	  is	  a	  depression	  after	  the	  war	  is	  over.	  	  It	  
building	  up	  a	  new	  line	  of	  business	  for	  the	  company	  and	  one	  that	  may	  keep	  it	  alive	  

ecla	  scrap	  gang	  has	  worked	  together	  for	  years.	  	  They	  are	  

something	  interesting	  about	  it;	  something	  different	  is	  always	  happening.	  
is	  a	  dirty	  job	  but	  there	  is	  

	  
Leo	  Jolly,	  H

To	  mention	  a	  few	  names:	  George	  Tornuff,	  C
enry	  DeRoche	  and	  Tony	  Brinkman	  would	  make	  good	  super	  sleuths	  for	  

lifford	  Sibilsky,	  Albert	  Anderson,	  

finding	  gold	  in	  any	  dirty	  mess	  you	  may	  have	  in	  the	  cellar.	  	  Tony	  Brinkman	  is	  in	  the	  
scrap	  business	  for	  Uncle	  Sam	  just	  at	  present	  and	  doing	  all	  right.”	  (P.	  4)	  

:	  Another	  yearly	  summary.	  	  This	  post	  mentions	  table	  treatment	  as	  a	  
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Marc
conglomerate	  deposit,	  and	  includes	  a	  new	  flow	  sheet	  for	  the	  treatment	  of	  the	  less	  
valuable	  amygdaloid	  deposit	  within	  the	  Tamarack	  tailings	  –	  

h	  1943:

process	  will	  be	  abandoned,	  leading	  to	  the	  empty	  leaching	  tanks	  we	  will	  see	  be	  used	  
note	  that	  the	  leaching	  

for	  
“Calumet	  &	  Hecla’s	  conglomerate	  tailing	  deposit	  at	  the	  Tamarack	  mill	  w

scrapping.	  	  
ill	  be	  

exhausted	  during	  the	  winter	  of	  1943-‐44,	  according	  to	  the	  management.	  	  Adjacent	  is	  a	  
large	  block	  of	  low-‐grade	  amygdaloid	  tailings.	  	  Preparations	  already	  are	  being	  made	  
for	  the	  treatment	  of	  these	  sands,	  which	  will	  require	  a	  change	  from	  the	  present	  method.	  	  
The	  flowsheet	  will	  include	  closed	  circuit	  grinding	  using	  Akins	  classifiers	  and	  Forrester	  
flotation	  machines.	  	  No	  leaching	  will	  be	  necessary.	  	  Alteration	  of	  the	  grinding	  mills,	  
motors,	  and	  foundations,	  and	  erection	  of	  new	  flotation	  units,	  are	  being	  carried	  on	  
without	  interruption	  to	  present	  operations.	  	  It	  is	  felt	  that	  the	  gamble	  is	  justified,	  
considering	  the	  importance	  of	  prolonging	  the	  life	  of	  the	  company.”	  	  
	  
June	  1
regarding	  scrapping,	  this	  time	  mentioning	  the	  removal	  of	  materials	  from	  the	  

943:	  	  This	  month’s	  issue	  of	  C&H’s	  News	  &	  Views	  continues	  the	  discussion	  

properties	  of	  C
	  
Scrap	  Drive	  Con

alumet	  &

tinues

	  Hecla:	  

company’s	  property	  continues	  dail
	  –	  “The	  wrecking	  of	  abandoned	  equipment	  around	  the	  

metal	  being	  contributed	  to	  the	  war	  effort.	  	  While	  the	  exact	  amount	  of	  scrap	  provided	  
y,	  adding	  to	  the	  splendid	  tonnage	  of	  vital	  scrap	  

by	  the	  company	  must	  remain	  a	  war	  secret,	  it	  is	  certain	  that	  Calumet	  and	  H

	  
provided	  more	  of	  this	  valuable	  material	  than	  any	  other	  similar	  plant	  in	  the	  country.	  

ecla	  had	  

are	  broken	  down,	  to	  make	  the	  premises	  safe.	  	  The	  breaking	  down	  of	  these	  walls	  is	  an	  
After	  the	  old	  machinery	  has	  been	  removed	  from	  the	  buildings	  the	  stone	  walls	  

interesting	  process,	  but	  also	  dangerous.	  	  The	  public	  is	  asked	  to	  remain	  at	  a	  safe	  
distance	  while	  such	  operations	  are	  in	  progress.”	  (P.	  4)

	  	  The
and	  facilities	  of	  C

	  
September	  an

and
	  

	  th

d	  October	  1943:

	  

&H	  continues	  to	  dominate	  the	  activity	  at	  the	  reclamation	  plants	  
	  scrapping	  of	  old	  equipment	  from	  the	  mines	  

e	  conte

Scrap	  Shipmen

nt	  of	  C&H’s	  New

ts	  Moun

s	  &	  View

t

s	  for	  the	  later	  part	  of	  1943:	  

September:	  
continues	  here	  and	  increasing	  tonnage	  of	  st

	  –	  “The
eel
	  raz
,	  iron	  and	  non
ing	  of	  aband

-‐ferrous	  metals	  is	  being	  
oned	  plant	  equipment	  

rushed	  to	  mills	  for	  conversion	  into	  war	  materials.	  	  The	  exact	  number	  of	  tons	  shipped	  
is	  a	  military	  secret,	  but	  it	  is	  permissible	  to	  state	  that	  C
this	  connection	  comparable	  with	  the	  best	  in	  the	  country.	  

.	  &	  H.	  is	  making	  a	  record	  in	  

	  
mechanical	  wonders	  of	  the	  country,	  have	  been	  broken	  into	  scrap,	  loaded	  into	  cars	  

Huge	  compressors,	  pumps	  and	  hoisting	  equipment,	  which	  once	  were	  the	  

and	  transported	  to	  the	  mills.	  	  Thi
on	  C.	  &	  H.	  property	  had	  been	  salva

s	  
ged.”
project

	  (P.	  7
	  wil
)	  
l	  continue	  until	  all	  the	  available	  scrap	  

	  	  This	  post	  contains	  the	  first	  mention	  of	  the	  exhaustion	  of	  the	  
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Octo
and	  other	  scrap	  metal	  have	  been	  removed	  from	  the	  abandoned	  plants	  of	  the	  

ber:	  	  

Company	  and	  shipped	  to	  War	  Industries.	  

Tons	  of	  Scrap	  Steel	  Have	  Been	  Salvaged	  –	  “Thousands	  of	  tons	  of	  steel	  

	  
be
ha
e
s	  b
n	  do

The	  demolishment	  of	  these	  plants,	  and	  the	  handling	  of	  the	  scrap	  metal	  has	  

een	  in	  cha
ne	  by	  th

rge	  of	  t
e	  Republi

his	  w
c	  Ste
ork
e
	  for	  t
l	  Cor

he	  pa
p.,	  of	  So

st	  t
uth
wo	  yea
	  Chic

rs.	  	  He	  
ago.	  	  Fr

sixty	  men,	  all	  of	  which	  assist	  in	  razing	  buildings	  and	  removing	  scrap	  metal	  from	  the	  
has	  employed	  as	  many	  as	  
ed	  Welsh,	  of	  Cleveland,	  

ruins.	  	  C
the	  construction	  of	  new	  plants.	  	  All	  of	  the	  work	  is	  under	  th

onsiderable	  of	  this	  equipment	  is	  taken	  whole,	  so	  that	  is	  can	  be	  used	  again	  in	  

Super
	  

intendent	  Carl	  Fichtel.”	  P.	  4	  
e	  direct	  supervision	  of	  

Oc
sand	  to	  scrap	  materials.	  
tober	  1944:	  

“The	  fact	  that	  sand	  is	  no	  longer	  leached	  does	  not	  mean	  that	  the	  leaching	  plant	  w

This	  post	  details	  the	  transfer	  of	  the	  leaching	  tanks	  from	  treating	  

ill	  not	  
be	  utilized.	  	  For	  some	  time	  excess	  tank	  capacity	  has	  been	  used	  for	  treating	  copper-‐clad	  
materials	  and	  other	  secondary	  copper	  products.	  	  The	  management	  expects	  that	  
sufficient	  scrap	  of	  various	  kinds	  can	  be	  obtained	  in	  the	  open	  market	  to	  permit	  a	  larger	  
rather	  than	  smaller	  production	  of	  copper	  oxide	  by	  the	  leaching	  process.	  	  The	  oxide	  is	  of	  
particular	  value	  as	  a	  wartime	  commodity	  because	  it	  is	  used	  as	  a	  base	  for	  all	  the	  non-‐
fouling,	  anti-‐barnacle	  paints	  necessitated	  particularly	  by	  activity	  in	  the	  warm	  waters	  
of	  the	  South	  Pacific.	  	  The	  entire	  Tamarack	  production	  of	  oxide	  is	  being	  diverted	  by	  

January	  1945:

WPB	  to	  this	  use.”	  	  
	  	  

“A	  new
organization	  of	  a	  “Secondary	  Department”	  to	  oversee	  this	  action	  has	  formed:

	  department	  know

	  	  Scrapping	  of	  copper	  becomes	  a	  new	  focus	  for	  C

n	  as	  the	  secondary	  department,	  has	  been	  formed	  by	  Calumet	  

&H,	  and	  the	  

&	  Hecla	  to	  purchase	  and	  treat	  scrap	  copper-‐bearing	  material.	  	  H.C.	  Kenny,	  smelter	  

	  

superintendent,	  will	  be	  in	  charge.	  	  Experiments	  conducted	  in	  the	  treatment	  of	  scrap	  led	  
to	  the	  decision	  to	  enter	  this	  field.	  	  Scrap	  will	  be	  purchased	  in	  the	  market	  for	  treatment	  
at	  the	  Torch	  Lake	  plants.	  	  This	  is	  another	  step	  in	  the	  company’s	  policy	  of	  expansion,	  
which	  includes	  the	  continued	  exploration	  for	  new	  ore	  bodies	  as	  well	  as	  research	  work	  
leading	  to	  new	  uses	  of	  copper.”	  
	  
Fe
focused	  on	  producing	  copper	  oxide,	  is	  mentioned.	  	  
bruary	  1945:	  

“The	  entire	  copper	  oxide	  output	  of	  the	  Tamarack	  and	  Lake	  Linden	  leaching	  plants	  of	  

	  More	  mention	  of	  the	  scrapping	  process,	  which	  at	  this	  time	  is	  

Calumet	  &	  Hecla	  is	  going	  into	  the	  manufacture	  of	  barnacle-‐inhibiting	  paint	  and	  
corrosion	  resisting	  paint	  used	  on	  ship	  bottoms	  by	  the	  U.S.	  Navy	  and	  Maritime	  Service.	  	  
Recently	  a	  committee	  representing	  the	  U.S.	  Navy,	  the	  WPB	  and	  the	  manufacturers	  of	  
ship-‐bottom	  paints	  visited	  Calumet	  and	  conferred	  with	  company	  officials	  in	  an	  effort	  to	  
bring	  about	  increased	  production.	  	  The	  firms	  represented	  are	  the	  Metropolitan	  
Refining	  Co.,	  of	  Indiana	  Harbor,	  and	  the	  C.K.	  Williams	  Co.,	  of	  Easton,	  PA.,	  both	  of	  which	  
are	  large	  users	  of	  copper	  oxide	  in	  the	  manufacture	  of	  paint.”	  
	  
April	  1945:	  	  A	  detailed	  account	  of	  the	  Secondary	  Department,	  productions	  shifts	  at	  
Lake	  Linden,	  and	  mention	  of	  the	  first	  representative	  for	  the	  Secondary	  unit.	  
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“The	  secondary	  copper	  business,	  into	  which	  Calumet	  &	  Hecla	  Consolidated	  has	  gone	  on	  
a	  large	  scale,	  is	  handled	  by	  a	  new	  department.	  	  Material	  is	  received	  at	  either	  the	  
smelter	  or	  at	  the	  leaching	  plants	  for	  classification	  and	  handling.	  	  The	  department	  has	  
smelter	  facilities	  open	  to	  it	  and	  has	  full	  possession	  of	  the	  Tamarack	  leaching	  plant.	  	  
Additional	  equipment	  will	  be	  installed	  as	  conditions	  warrant.	  	  At	  the	  outset	  of	  the	  war,	  
large	  quantities	  of	  secondary	  material	  began	  to	  come	  on	  the	  market	  in	  the	  form	  of	  
gilding	  metal	  clad	  steel.	  	  	  The	  leaching	  plant	  at	  Lake	  Linden	  is	  treating	  such	  material	  
almost	  exclusively.	  	  About	  the	  same	  time,	  copper	  oxide	  from	  the	  Tamarack	  leaching	  
plant	  became	  an	  important	  factor	  in	  producing	  ship-‐bottom	  paint.	  	  When	  the	  
Tamarack	  deposit	  of	  sands	  ran	  out,	  the	  company	  purchased	  secondary	  copper	  for	  
making	  copper	  oxide.	  	  K.S.	  Williams,	  of	  Pittsburgh,	  formerly	  with	  the	  Copperweld	  Steel	  
Co.,	  is	  the	  new	  department’s	  first	  direct	  representative	  in	  the	  field.	  	  He	  will	  supervise	  
purchases	  made	  in	  the	  East	  and	  endeavor	  to	  secure	  a	  steady	  supply	  of	  secondary	  
copper.”	  	  	  	  
	  
June	  1945:
“Calumet	  &	  Hecla	  has	  in	  sight	  sufficient	  steel	  scrap	  clad	  w

	  More	  info	  on	  scrapping,	  specifically	  “steel	  scrap	  clad	  with	  gilding	  metal”:	  
ith	  gilding	  metal	  to	  insure	  

operation	  throughout	  the	  year.	  	  Last	  year	  nearly	  12	  million	  pounds	  of	  copper	  was	  
recovered	  from	  this	  source	  by	  treating	  a	  total	  of	  11,600	  tons	  of	  bi-‐metal.	  	  The	  clean	  
steel	  goes	  to	  steel	  plants”	  
“Calumet	  &	  Hecla	  has	  embarked	  on	  a	  comprehensive	  study	  of	  the	  possibility	  of	  using	  its	  
idle	  leaching	  plant	  capacity	  for	  the	  treatment	  of	  various	  grades	  of	  copper	  bearing	  
material	  in	  substantial	  tonnages.	  	  It	  is	  felt	  that	  if	  the	  investigation	  proves	  favorable,	  
this	  field	  may	  have	  attractive	  postw
	  

	  	  This	  post	  describes	  t

ar	  possibilities.”	  

August	  1945:
department,	  including	  the	  production	  of	  copper	  hydrate.	  	  Percy	  Rowe	  is	  also	  

he	  ongoing	  diversification	  of	  C&H’s	  secondary	  

identified	  as	  the	  chemist	  at	  the	  plant.	  
“Copper	  hydrate,	  a	  new	  product,	  is	  ready	  to	  be	  placed	  in	  commercial	  production	  by	  
Calumet	  &	  Hecla,	  according	  to	  George	  L.	  Craig,	  research	  director	  of	  the	  company.	  	  This	  
compound	  is	  a	  component	  part	  of	  copper	  naphtenate	  and	  Quartermaster	  departments	  
of	  the	  U.S.	  Army	  for	  mildew-‐proofing	  fabrics	  and	  canvas	  used	  by	  the	  armed	  forces.	  	  
Calumet	  &	  Hecla	  built	  a	  pilot	  plant,	  which	  has	  been	  in	  operation	  for	  more	  than	  two	  
months,	  turning	  out	  copper	  hydrate	  for	  the	  tests	  needed	  to	  meet	  government	  
specifications.	  	  Percy	  Rowe,	  chemist	  of	  the	  Tamarack	  reclamation	  plant,	  developed	  the	  
process.	  	  A	  production	  unit	  is	  being	  installed	  at	  the	  latter	  plant.	  	  A	  monthly	  output	  of	  
100	  tons	  is	  expected.”	  
“Machinery	  will	  be	  purchased	  by	  Calumet	  &	  Hecla	  for	  drying	  mixed	  copper	  oxide	  for	  
the	  paint	  trade.	  	  This	  oxide	  is	  in	  demand	  in	  marine	  circles	  because	  of	  barnacle-‐resisting	  
qualities.”	  
	  
September	  1945:
of	  t
“Most	  of	  the	  secondary	  copper	  handled	  by	  the	  Calumet	  &	  Hecla	  plants	  is	  of	  the	  

hings	  are	  being	  scra
	  This	  post	  details	  where	  the	  scrap	  is	  coming	  from,	  and	  what	  types	  

industrial	  variety.	  	  Much	  of	  it	  comes	  from	  material	  scrapped	  in	  the	  making	  of	  

pped.	  	  	  

munitions	  or	  damaged	  in	  service.	  	  Some	  of	  it	  consists	  of	  heavy	  cable	  such	  as	  is	  used	  in	  
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wiring	  battleships.	  	  Telephone	  wire	  used	  by	  the	  Army	  Signal	  Corps	  is	  another	  fruitful	  
source	  of	  secondary	  copper,	  some	  of	  it	  recovered	  from	  battlefields.	  	  Secondary	  copper	  
activities	  are	  not	  limited	  to	  war-‐time	  scrap	  but	  also	  include	  such	  standard	  items	  as	  
trolley	  wire	  and	  bars.”	  
“Because	  the	  ammonia	  leaching	  process	  is	  particularly	  adaptable	  to	  mixed	  materials	  
such	  as	  steel	  and	  copper	  or	  tin	  and	  copper,	  scrap	  of	  the	  latter	  kind	  is	  being	  treated	  at	  
the	  Tamarack	  plant.	  	  Tinned	  copper	  wire,	  copper	  clad	  steel	  wire,	  and	  motor	  parts	  are	  
being	  leached	  in	  quantity.”	  	  	  	  	  
	  
Oc
information	  of	  the	  Wolverine	  Tube’s	  role	  in	  assisting	  with	  production	  the	  atomic	  
bomb.	  

tober	  1945:	  	  

“With	  some	  of	  the	  secrecy	  unveiled	  in	  the	  development	  of	  the	  atomic	  bomb,	  it	  can	  now

This	  post	  contains	  the	  excellent	  picture	  below,	  plus	  some	  

	  
be	  reveled	  that	  copper	  taken	  from	  Calumet	  &	  Hecla	  mines	  aided	  greatly	  in	  the	  
completion	  of	  the	  most	  devastating	  weapon	  used	  during	  World	  War	  II.	  	  This	  
announcement	  came	  in	  a	  War	  Department	  realese	  as	  follows:	  

“That	  the	  Calumet	  &	  Hecla	  Consolidated	  Copper	  Co.,	  through	  the	  
Wolverine	  Tube	  division,	  contributed	  its	  share	  in	  the	  development	  of	  the	  
atomic	  bomb	  has	  not	  been	  greatly	  known.	  	  It	  can	  be	  told,	  however,	  that	  
the	  raw	  material	  from	  the	  company’s	  mines	  and	  fabricated	  by	  the	  
Wolverine	  Tube	  division	  played	  an	  important	  part	  in	  the	  manufacture	  of	  
the	  devastating	  bomb	  that	  brought	  Japan	  to	  her	  knees.”	  

	  

	  
November	  1945:

	  

bo
“Calumet	  &	  Hecla	  Consolidated	  Copper	  Co.	  and	  Harshaw
ard,	  and	  what	  it	  plans

	  This	  post	  details	  the	  formation	  of	  the	  Lake	  C
	  to	  produce:	  

	  Chemical	  Co.,	  of	  Cleveland,	  

hemical	  Co.,	  it’s	  

have	  formed	  the	  Lake	  Chemical	  Co.,	  organized	  to	  manufacture	  and	  distribute	  copper	  
chemicals.	  	  This	  new	  company,	  a	  Michigan	  corporation,	  with	  its	  principal	  office	  in	  
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Calumet,	  Mich.,	  has	  an	  authorized	  capital	  of	  $300,000,	  divided	  into	  3000	  shares	  of	  
common	  stock	  of	  par	  value	  of	  $100	  per	  share.	  Calumet	  and	  Harshaw	  have	  each	  
subscribed	  to	  1,500	  shares.	  	  Calumet	  will	  supervise	  the	  manufacture	  of	  he	  new	  
products,	  and	  the	  sales	  will	  be	  handled	  by	  Harshaw.	  
A	  large	  section	  of	  Calumet	  &	  Hecla’s	  Tamarack	  reclamation	  plant	  will	  be	  used	  for	  the	  
operation	  f	  the	  new	  company.	  	  Equipment	  is	  being	  installed	  to	  manufacture	  copper	  
oxychloride	  sulphate	  (a	  patented	  copper	  fungicide)	  and	  copper	  hydroxide.	  	  Copper	  
hydroxide	  is	  used	  in	  making	  mildew-‐proofing	  compounds,	  insecticides,	  fungicides,	  and	  
other	  products.”	  
	  
February	  1946:	  	  

“…The	  last	  of	  the	  clad-‐steel	  scrap	  for	  the	  Metals	  Reserve	  Co.	  has	  been	  treated	  and	  final	  
during	  WWII,	  and	  profited	  heavily	  from	  its	  ammonia	  leaching	  process:	  

C&H’s	  reclamation	  plant	  treated	  an	  immense	  amount	  of	  scrap	  

returns	  have	  been	  made.	  	  Calumet	  &	  Hecla’s	  ammonia	  leaching	  process	  was	  the	  only	  
method	  that	  could	  be	  used	  to	  separate	  the	  copper	  and	  the	  steel.	  	  Approximately	  60,000	  
tons	  of	  scrap	  were	  treated	  during	  the	  war,	  which	  returned	  21,000,000	  lb.	  of	  copper	  to	  
the	  Metals	  Reserve	  Co.	  and	  45,000	  tons	  of	  scrap	  to	  the	  steel	  plants.	  	  The	  copper	  
salvaged	  was	  in	  excess	  of	  the	  settlement	  with	  the	  original	  suppliers	  of	  the	  material.	  
	   The	  contract	  was	  an	  excellent	  one	  for	  Calumet	  &	  Hecla	  because	  it	  furnished	  
employment	  to	  a	  large	  number	  of	  men	  during	  its	  two	  year’s	  life	  and	  called	  for	  the	  
payment	  of	  a	  fixed	  profit	  per	  ton	  over	  cost	  of	  treatment.	  	  In	  treating	  this	  material,	  the	  
company’s	  railroad	  crew
	  

	  handled	  a	  total	  of	  4,800	  cars.”	  

September	  1946:
successful	  diversion	  from	  metal	  mining,	  its	  subsidiar

	  	  While	  the	  scrapping	  process	  seems	  to	  have	  been	  C&H’s	  first	  

to
the	  production	  of	  chemicals.	  	  This	  post	  gives	  a	  detailed	  account	  of	  the	  chemical	  
	  throw	  its	  hat	  into	  another	  ring.	  	  During	  1946	  Lake	  C

y	  L
hemical	  began	  ramping	  up	  
ake	  Chemical,	  allowed	  C&H	  

company’s	  second	  unit	  and	  a	  visceral	  description	  of	  the	  copper	  oxychloride	  process:
“After	  many	  months	  of	  construction	  the	  second	  unit	  of	  Calumet	  &	  Hecla’s	  Lake	  
Chemical	  Co.	  went	  into	  production	  on	  July	  15,	  making	  copper	  oxychloride	  (COCS)	  in	  

	  

commercial	  quantities.	  	  The	  unit	  consists	  of	  six	  lead-‐lined	  reaction	  tanks,	  each	  7	  ft.	  in	  
diameter	  by	  12	  ft.	  high,	  in	  which	  scrap	  copper	  is	  reacted	  with	  chlorides	  and	  sulphates	  
to	  form	  COCS.	  	  Approximately	  16	  hours	  are	  required	  to	  make	  the	  conversion,	  following	  
which	  the	  blue	  slurry	  is	  pumped	  into	  one	  of	  two	  18,000-‐gal.	  tanks.	  	  After	  blending	  and	  
conditioning	  in	  the	  tanks,	  the	  slurry	  is	  dewatered	  on	  a	  large	  continuous	  Oliver	  filter,	  
where	  the	  greater	  part	  of	  the	  liquid	  is	  separated	  from	  the	  blue	  solid.	  	  The	  wet	  cake	  is	  
loaded	  on	  trays	  and	  dried	  in	  large	  truck-‐tray	  driers	  until	  the	  material	  is	  commercially	  
free	  of	  water.	  	  The	  truck	  and	  tray	  driers	  will	  eventually	  be	  replaced	  with	  a	  large	  
Proctor	  and	  Schwartz	  continuous	  aerofrom	  drier.	  	  Delivery	  of	  this	  unit	  will	  not	  be	  
made	  before	  the	  end	  of	  the	  year.	  	  The	  dried	  product	  is	  treated	  in	  a	  micro-‐pulverizer	  to	  
break	  up	  lumps	  and	  is	  discharged	  into	  a	  storage	  bin.	  
	   The	  so-‐called	  “fixed	  coppers”	  sprays	  and	  dusts,	  of	  which	  COCS	  is	  on	  type,	  are	  
essential	  ingredients	  in	  many	  of	  the	  commonly	  used	  sprays	  and	  dusts	  for	  the	  control	  of	  
a	  myriad	  of	  fungicidal	  growths	  on	  fruits,	  vegetables	  and	  flowering	  plants.	  	  The	  “fixed	  
coppers”	  may	  be	  effectively	  used	  in	  combination	  with	  the	  well	  known	  insecticides	  –	  
lead	  arsenate,	  calcium	  arsenate,	  rotenone,	  nicotine,	  sulphur,	  and	  DDT.”	  
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Oc
called	  copper	  mud.	  	  As	  the	  company	  continued	  to	  strive	  to	  be	  as	  economically	  
tober	  1946:	  	  When	  C&H	  produced	  copper	  wire,	  the	  process	  created	  a	  product	  

efficient	  as	  possible	  it	  devised	  engineering	  methods	  to	  recover	  the	  copper	  and	  profit	  
off	  of	  the	  waste	  material.	  	  I	  found	  this	  post	  to	  be	  one	  of	  the	  more	  illuminating	  
acco
“Calumet	  &	  Hecla	  Consolidated	  Copper	  Co.’s	  experience	  w
scrap	  has	  led	  to	  development	  of	  numerous	  treatment	  proc

unts	  regarding	  the	  extent	  that	  C&H	  went	  to	  diversify	  i
ith	  diversified	  types	  of	  copper	  
esses	  w

ts	  ope

hereby	  undesirable	  

ration:	  

impurities	  in	  or	  associated	  with	  scrap	  are	  separated	  from	  the	  copper,	  leaving	  the	  
metal	  in	  a	  form	  suitable	  for	  direct	  smelting	  into	  high-‐conductivity	  commercial	  grades.	  	  
The	  increasing	  use	  of	  such	  methods	  has	  made	  it	  possible	  to	  for	  the	  company’s	  
secondary	  department	  to	  purchase	  and	  handle	  larger	  and	  larger	  tonnages	  of	  materials	  
previously	  not	  considered	  desirable	  for	  treatment	  at	  the	  smelter.	  	  These	  processes	  are	  
delivering	  million	  of	  pounds	  of	  copper	  to	  the	  furnaces.	   	  
	   The	  latest	  addition	  to	  this	  group	  of	  processes	  is	  one	  which	  makes	  it	  possible	  to	  
treat	  “copper	  mud”	  a	  waste	  product	  resulting	  from	  the	  drawing	  of	  copper	  wire.	  	  The	  
material	  as	  received	  is	  a	  pasty	  mixture	  of	  fine	  copper,	  oil,	  grease	  and	  floor	  sweepings,	  
having	  an	  average	  copper	  content	  of	  25	  percent	  and	  a	  combination	  of	  animal,	  
vegetable	  and	  mineral	  oils	  of	  approximately	  40	  percent.	  	  As	  received,	  it	  is	  not	  suitable	  
for	  direct	  furnacing,	  due	  to	  the	  high	  percentage	  of	  fat	  and	  water,	  but	  after	  months	  of	  
experimenting,	  a	  procedure	  was	  worked	  out	  which	  recovers	  copper	  in	  a	  highly	  
concentrated,	  useful	  form	  and	  the	  fat	  byproducts	  as	  well.	  
	   The	  processing	  includes	  a	  large	  lead-‐lined	  digester,	  filters,	  grease-‐accumulation	  
tanks,	  copper-‐recovery	  tank,	  and	  a	  10,000	  gal.	  storage	  tank	  for	  grease.	  	  Installation	  
work	  was	  started	  in	  June	  and	  production	  on	  a	  limited	  basis	  began	  in	  mid-‐August.	  	  The	  
unit	  is	  operating	  continuously.	  	  The	  copper	  thus	  recovered	  runs	  approximately	  75	  
percent	  metal	  and	  is	  suitable	  for	  direct	  furnacing	  with	  other	  concentrates.	  	  The	  fat	  is	  
reclaimed	  as	  a	  semi-‐clear	  liquid	  and	  is	  accumulated	  in	  8,00	  to	  10,000-‐gal.	  batches	  
(40,000	  to	  60,000	  lb.)	  for	  shipment	  in	  than	  cars.”	  	  	  
	  
November	  1946:
seconda

	  This	  is	  the	  first	  post	  which	  provides	  employment	  numbers	  for	  the	  

fou
“…Calumet	  &	  Hecla	  has	  organized	  a	  secondary	  copper	  department	  ,	  employing	  108	  
men,	  and	  is	  treating	  large	  tonnages	  of	  scrap	  copper.	  

ndry	  
ry	  
at	  
d
Hu
epartment,	  as	  well	  as	  describing	  some	  of	  the	  progress	  at	  the	  company’s	  
bbell:	  

	   In	  conjunction	  with	  the	  Harshaw	  Chemical	  Co.,	  of	  Cleveland,	  the	  Lake	  Chemical	  
Co.	  was	  organized	  in	  1945	  and	  located	  at	  Hubbell	  for	  the	  purpose	  of	  manufacturing	  
and	  selling	  chemicals.	  	  The	  company	  has	  embarked	  on	  the	  commercial	  foundry	  
business	  and	  is	  using	  its	  excess	  foundry	  capacity	  to	  make	  castings	  for	  mid-‐western	  
concerns.	  	  The	  company	  is	  about	  to	  set	  up	  a	  new	  department	  for	  the	  manufacturer	  of	  
detachable	  drill	  bits	  for	  its	  own	  use	  and	  for	  sale	  in	  a	  large	  part	  of	  the	  United	  States.	  	  
The	  lands	  ow
	  	  

ned	  by	  the	  company	  are	  being	  rapidly	  developed	  for	  resort	  purposes.”	  

Januar
early	  part	  of	  1947,	  producing	  products	  for	  local	  mills	  as	  well	  as	  company’s	  outside	  

y	  1947:	  	  The	  C&H	  foundry	  seems	  to	  be	  expanding	  its	  operations	  during	  the	  
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the	  area.	  	  This	  post	  also	  mentions	  the	  first	  shipment	  of	  fat	  sent	  to	  Chicago	  for	  the	  
soap	  making	  industry:	  
“Calumet	  &	  Hecla	  foundry	  is	  one	  of	  fewer	  than	  a	  dozen	  plants	  in	  the	  United	  States	  that	  
have	  been	  licensed	  by	  the	  International	  Nickel	  Company	  Inc.	  to	  make	  the	  patented	  
wear-‐resisting	  iron	  known	  as	  Ni-‐Hard.	  	  This	  nickel-‐chromium	  iron	  was	  developed	  for	  
use	  where	  wear	  resistance	  is	  important.	  	  Calumet	  &	  Hecla’s	  experience	  with	  the	  metal	  
has	  led	  to	  its	  adoption	  exclusively	  for	  parts	  such	  as	  ball	  mill	  liners,	  pump	  shells,	  
impellers,	  stamp	  shoes,	  and	  other	  castings	  that	  are	  subjected	  to	  conditions	  under	  
which	  ordinary	  irons	  fail	  in	  a	  matter	  of	  weeks.	  	  Ni-‐Hard	  is	  only	  one	  of	  several	  types	  of	  
irons	  produced	  by	  the	  foundry.	  	  A	  large	  tonnage	  of	  soft,	  gray	  iron	  is	  required	  in	  
Calumet	  &	  Hecla’s	  own	  operations	  for	  hundreds	  of	  replacement	  parts.	  	  The	  foundry	  
also	  makes	  substantial	  quantities	  of	  “white	  iron”	  grinding	  balls	  for	  use	  in	  the	  stamp	  
mills	  at	  Lake	  Linden,	  Ahmeek,	  and	  Tamarack;	  aluminum	  castings;	  brass	  and	  bronze	  
bearings	  and	  bushings.”	  
	   “Calumet	  &	  Hecla	  has	  shipped	  the	  first	  tank	  car	  of	  byproduct	  fat	  recovered	  in	  
its	  plant	  for	  the	  treatment	  of	  spent	  wire-‐drawing	  lubricant.	  	  Both	  fat	  and	  copper	  are	  
reclaimed	  from	  this	  waste	  material.	  	  The	  shipment	  went	  to	  the	  Darling	  &	  Co.	  in	  
Chicago.	  	  The	  acute	  shortage	  of	  raw	  materials	  for	  producing	  soap	  and	  other	  fat	  
products	  has	  provided	  an	  attractive	  market	  for	  the	  type	  of	  material	  being	  recovered	  by	  
the	  company’s	  secondary	  department.”	  
	  
Fe
sup
bruary

	  
progress	  in	  Florida	  to	  determine	  the	  value	  of	  copper	  oxides	  for	  agricultural	  
applications.	  	  	  

plies,	  a
	  1948:

“Investigations	  sponsored	  by	  Calumet	  &	  Hecla	  Consolidated	  Copper	  Co.	  are	  in	  
nd	  has	  

	  	  
entered	  the	  realm	  of	  biocides	  and	  fertilizers:
C&H	  has	  fully	  embraced	  its	  role	  as	  a	  producer	  of	  agricultural	  

	  

	   Dust	  mixtures	  containing	  copper	  oxide	  are	  being	  examined	  by	  the	  Potato	  
Research	  Laboratory	  at	  Hastings;	  dusts,	  sprays	  and	  fertilizers	  by	  the	  Citrus	  Experiment	  
Station,	  Lake	  Alfred;	  fertilizers	  and	  pasture	  treatment	  by	  the	  Everglades	  Experiment	  
Station,	  Belle	  Glade;	  soil	  treatment	  at	  the	  Gainesville	  Station	  on	  grain	  crops,	  and	  
fertilizer	  and	  pasture	  treatment	  by	  various	  independent	  researchers.	  	  	  
	   Copper	  is	  required	  for	  normal	  plant	  growth	  to	  provide	  adequate	  yields,	  and	  is	  
essential	  to	  the	  production	  of	  grains,	  such	  as	  oats	  and	  barley.	  	  These	  grains	  do	  not	  
ordinarily	  “head	  out”	  under	  growing	  conditions	  in	  Florida	  unless	  copper	  is	  added.”	  
	  
Apr
include	  machinery	  tailored	  specifically	  for	  making	  copper	  oxide.	  	  	  This	  post	  also	  

il	  1948:	  	  The	  reclamation	  plant	  at	  Tamarack	  has	  been	  slightly	  modified	  to	  

includes	  mention	  of	  producing	  “clinkered	  or	  coarse	  particle”,	  which	  was	  used	  in	  the	  
pr
“At	  the	  Tamarack	  reclamation	  plant	  of	  Calumet	  &	  Hecla	  Consolidated,	  an	  addition	  to	  
the	  mixed	  oxide	  plant	  for	  the	  production	  of	  cupric	  oxide	  has	  been	  completed.	  	  The	  

oduction	  of	  batteries:	  

relatively	  small,	  but	  carefully	  planned	  installation	  makes	  it	  possible	  to	  add	  a	  new	  
product,	  copper	  oxides,	  to	  the	  line	  of	  Calumet	  &	  Hecla.	  	  The	  equipment	  consists	  of	  
automatic	  feeds,	  conveyors,	  receivers,	  a	  roasting	  furnace,	  and	  a	  pulverizer.	  	  	  
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	   Cupric	  oxide	  is	  a	  finely	  divided	  powder	  which	  is	  ideal	  for	  chemical	  purposes,	  
and	  for	  use	  in	  ceramics,	  where	  a	  rapid	  and	  uniform	  dispersion	  of	  coloring	  agent	  is	  
desired.	  
	   Research	  is	  being	  conducted	  to	  provide	  clinkered	  or	  coarse	  particle	  for	  the	  use	  
in	  the	  manufacture	  of	  primary	  batteries.	  	  This	  is	  one	  of	  the	  few	  important	  uses	  where	  a	  
large	  particle	  is	  desirable	  because	  battery	  plates	  of	  pressed	  cupric	  must	  be	  porous	  and	  
porosity	  depends	  on	  a	  coarse	  structure.	  
	   Sales	  will	  be	  confined	  to	  a	  few	  large	  customers	  ,	  who	  will	  resell	  it	  to	  the	  
industrial	  field.	  	  If	  primary	  battery	  manufacturers	  can	  use	  clinkered	  or	  coarse	  particles	  
for	  making	  plates,	  sales	  probably	  w
	  

ill	  be	  made	  direct	  to	  them.”	  

June	  1
C&H’s	  plant	  to	  farmers	  across	  the	  United	  States.	  	  

948:	  	  

“The	  company’s	  copper	  hydrate	  plant	  w

This	  post	  gives	  a	  spatial	  account

as	  expected	  to	  operate	  at	  near	  capacity	  in	  May,	  

	  of	  the	  dispersal	  of	  copper	  oxide	  from	  

and	  it	  is	  indicated	  that	  continuous	  operation	  may	  be	  justified.	  	  Several	  encouraging	  
new	  commercial	  applications	  of	  copper	  hydrate	  have	  been	  developed,	  and	  interest	  
renewed	  in	  copper	  soaps	  for	  mildew-‐proofing	  and	  wood	  preservation.”	  
	   “Calumet	  &	  Hecla’s	  agricultural	  research	  program	  now	  includes	  38	  individual	  
projects	  in	  Florida.	  	  Copper	  oxide	  is	  being	  extensively	  tested	  in	  plant	  feeding,	  both	  as	  	  a	  
constituent	  of	  fertilizers	  and	  in	  nutritional	  sprays,	  on	  pasture	  grasses,	  cover	  crop,	  
oranges,	  grapefruit,	  sugar	  cane,	  snap	  beans,	  escarole,	  grains,	  potatoes,	  and	  celery.	  	  The	  
results	  obtained	  on	  Florida	  plantings	  during	  the	  past	  winter	  will	  be	  carried	  out	  into	  
other	  states	  during	  the	  summer.	  	  Use	  of	  copper	  in	  various	  types	  of	  soil	  is	  currently	  
recommended	  for	  certain	  crops	  by	  the	  agricultural	  experiment	  stations	  in	  Florida,	  
Georgia,	  North	  Carolina,	  New	  York,	  Indiana,	  Wisconsin,	  New	  Jersey,	  Oregon,	  and	  
Michigan.”	  	  	  	  
	  
July	  1
compr

9
ess	  l
48:

“Calumet	  &	  Hecla	  has	  installed	  a	  hydraulic	  bailing	  press	  in	  its	  smelter	  yard	  to	  bale	  
oose	  scra
	  	  A	  brief	  post	  mentioning	  the	  installation	  of	  a	  bailing	  machine	  used	  to	  

copper-‐clad	  steel	  scrap	  before	  leaching.	  	  This	  w

p	  for	  easier	  handling	  during	  a

ill	  save	  many	  hours	  in	  handling	  the	  

nd	  after	  the	  leaching	  process:	  

scrap	  in	  and	  out	  of	  the	  leaching	  tanks	  to	  the	  railroad	  cars,	  and	  will	  double	  the	  tonnage	  
put	  into	  the	  leaching	  tanks.	  Certain	  kinds	  of	  copper	  scrap	  also	  can	  be	  compressed	  into	  
convenient	  size	  bundles	  for	  charging	  into	  the	  smelter	  furnaces.”	  

waste,	  this	  time	  the	  reclaimed	  conglomerate	  sands:	  

	  
August1948

“Thousands	  of	  tons	  of	  tailings,	  stamp	  sand	  dumped	  into	  Torch	  Lake,	  Houghton	  County	  
by	  Calumet	  &	  Hecla,	  have	  been	  the	  subject	  of	  investigation	  for	  some	  time	  to	  determine	  

:	  	  Another	  brief	  post	  describing	  C&H’s	  attempt	  to	  again	  profit	  from	  

	  

whether	  they	  have	  industrial	  value	  after	  the	  removal	  of	  copper.	  	  The	  2	  types	  of	  tailings,	  
conglomerate	  and	  amygdaloid,	  are	  in	  separate	  banks.	  	  Amygdaloid	  has	  been	  used	  
locally	  for	  concrete.	  	  It	  is	  the	  hardness	  and	  red	  color	  of	  the	  conglomerate	  sands	  that	  
may	  make	  them	  useful.	  	  Though	  no	  substantial	  market	  has	  been	  found,	  tests	  have	  been	  
made	  for	  such	  purposes	  as	  grinding	  wheels,	  polishing	  compounds,	  enameling	  frits,	  and	  
roofing	  granules.	  	  Samples	  varying	  from	  small	  5-‐pound	  lots	  up	  to	  a	  50-‐ton	  carload	  
have	  been	  shipped	  to	  users.”	  
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this	  time	  oxychloride	  sulphate.	  	  This	  post	  also	  includes	  production	  estimates:	  
December	  1948:

“Calumet	  &	  Hecla	  has	  resumed	  the	  production	  of	  oxychloride	  sulphate	  (C-‐O-‐C

	  	  Another	  post	  regarding	  the	  production	  of	  agricultural	  chemicals,	  

-‐S)	  Oct.	  
11.	  	  The	  plant	  will	  be	  operated	  continuously	  until	  July	  1,	  1949.	  	  The	  agricultural	  
market	  is	  seasonable,	  and	  in	  most	  areas	  copper	  fungicide	  are	  not	  used	  during	  the	  fall	  
months.	  	  Carload	  shipments	  were	  started	  late	  in	  October.	  	  Several	  months	  will	  be	  
required	  to	  provide	  sufficient	  stocks	  for	  the	  California	  and	  Florida	  markets.	  	  The	  plant	  
is	  scheduled	  to	  produce	  approximately	  2	  million	  pounds	  of	  C-‐O-‐C

	  

-‐S	  during	  the	  1948-‐
1949	  season.”	  	  	  

Januar
Tamarack	  plant,	  the	  temporary	  preservation	  of	  the	  now	  idle	  Lake	  Linden	  

y	  1949:	  This	  is	  a	  complex	  post	  related	  to	  the	  temporary	  shut	  down	  of	  the	  

reclamation	  plant,	  and	  the	  promotion	  of	  the	  innovative	  uses	  for	  reclaimed	  
conglomerate	  sand:	  
“In	  cooperation	  with	  Poor	  &	  Co.	  of	  Chicago,	  Calumet	  &	  Hecla	  Consolidated	  Copper	  Co.	  
is	  instituting	  an	  experimental	  program	  which	  may	  eventually	  lead	  to	  a	  new	  business	  in	  
the	  Michigan	  copper	  district.	  	  Poor	  &	  Co.	  has	  been	  investigating	  at	  its	  Waukegan,	  Ill.	  
Laboratory	  for	  the	  use	  of	  finely	  ground	  conglomerate	  sand	  as	  in	  abrasive	  in	  buffing	  
bars,	  deburring	  compounds	  and	  liquid	  abrasives.	  	  These	  items	  are	  widely	  used	  by	  the	  
metal-‐finishing	  industry	  in	  preparing	  products	  for	  planning.	  
	   Poor	  &	  Co.’s	  facilities,	  however,	  are	  not	  sufficient	  to	  permit	  large-‐scale	  
commercial	  testing.	  	  An	  arrangement	  now	  has	  been	  made	  for	  Calumet	  &	  Hecla	  to	  
produce	  about	  150	  tons	  per	  month	  of	  finely	  ground	  conglomerate	  sand	  for	  shipment	  to	  
Waukegan	  for	  blending	  and	  testing,	  on	  a	  commercial	  basis.	  	  If	  the	  tests	  prove	  
successful,	  consideration	  will	  be	  given	  to	  equipping	  a	  plant	  at	  Lake	  Linden	  for	  
production	  of	  the	  matrial	  on	  a	  commercial	  basis.	  
	   To	  produce	  the	  necessary	  dried	  conglomerate	  sand,	  the	  copper-‐oxide	  drying	  
and	  bagging	  equipment	  at	  the	  Tamarack	  reclamation	  plant	  probably	  will	  be	  used.”	  
	   “The	  secondary	  leaching	  department	  of	  Calumet	  &	  Hecla’s	  Tamarack	  
reclamation	  plant	  has	  been	  shut	  down	  temporarily.	  	  The	  company	  has	  been	  unable	  to	  
sell	  copper	  oxide	  as	  fast	  as	  the	  plant	  can	  produce	  it	  and	  has	  a	  large	  amount	  of	  bagged	  
copper	  oxide	  on	  hand.”	  
	   “Calumet	  &	  Hecla	  has	  announced	  that	  it	  will	  not	  dismantle	  or	  scrap	  equipment	  
and	  buildings	  of	  the	  Lake	  Linden	  reclamation	  plant,	  which	  was	  recently	  shut	  down	  
because	  of	  the	  exhaustion	  of	  the	  conglomerate	  tailings.	  	  It	  may	  be	  possible	  to	  utilize	  
the	  facilities	  for	  other	  products.”	  
	  
February

	  

and	  the	  shutdown	  of	  the	  Lake	  Linden	  reclamation	  plant:
	  1949:

	  

	  	  Another	  detailed	  post	  which	  provides	  specific	  byproducts	  of	  C
	  

&H,	  

“Calumet	  &	  Hecla’s	  foundry	  has	  been	  modernized.	  	  It	  will	  supply	  the	  company	  
needs	  and	  do	  custom	  work.	  	  Eventually	  the	  foundry	  and	  machine	  shop	  will	  be	  
coordinated	  so	  that	  a	  large	  number	  of	  rough	  and	  finished	  products	  can	  be	  sold.	  	  Other	  
byproducts	  of	  C&H	  are	  copper	  hydrate,	  copper	  oxychloride	  and	  copper	  oxide,	  made	  in	  
cooperation	  with	  Lake	  Chemical	  Co.	  	  Still	  another	  which	  is	  now	  being	  produced	  in	  a	  
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quantity	  permitting	  it	  to	  be	  distributed	  outside	  of	  the	  company’s	  operations	  is	  the	  
Liddicoat	  one-‐use	  drill	  bit.	  
	   The	  copper	  oxide	  is	  already	  being	  marketed	  in	  large	  quantities.	  	  This	  product	  
has	  proved	  satisfactory	  in	  the	  agricultural	  industry,	  particularly	  in	  the	  Florida	  fruit	  
and	  vegetable	  belt.	  	  It	  is	  used	  as	  a	  spray	  to	  control	  fungi,	  as	  fertilizer	  amendment,	  and	  
in	  feeding	  cattle.	  
	   George	  L.	  Craig,	  of	  the	  company’s	  staff,	  has	  been	  appointed	  director	  of	  the	  
secondary	  industry,	  in	  charge	  of	  sales	  and	  research.”	   	  
	   “Part	  of	  Calumet	  &	  Hecla’s	  reclamation	  plant	  at	  Lake	  Linden	  has	  been	  shut	  
down,	  including	  the	  regrinding	  plant,	  due	  to	  the	  exhaustion	  of	  coarse	  tailings.	  	  It	  has	  
been	  one	  of	  the	  most	  profitable	  of	  the	  Calumet	  &	  Hecla	  properties	  for	  over	  30	  years.	  	  
Part	  of	  the	  plant	  including	  dredge,	  is	  being	  used	  to	  recover	  copper	  from	  slimes	  which	  
had	  been	  sloughed	  off	  from	  the	  shore	  plant	  pool	  during	  clean-‐up	  operations.	  	  Between	  
30,000	  and	  40,000	  tons	  of	  slime	  per	  month	  is	  being	  treated,	  or	  about	  a	  third	  of	  the	  
average	  output	  of	  the	  entire	  plant	  when	  treating	  rough	  sands.	  	  Quantity	  of	  slime	  
available	  ranges	  from	  four	  to	  six	  months’	  supply.”	  
	  
Apr
reclaimed	  conglomerate	  sands,	  as	  well	  as	  the	  resumption	  of	  work	  at	  the	  Tamarack	  

il	  1949:	  	  First	  mention	  of	  the	  newly	  formed	  Prozite	  Co.,	  organized	  to	  market	  the	  

plant:
“The	  Prozite	  Company	  has	  been	  organized	  by	  Calumet	  &	  Hecla	  and	  Poor	  &	  Co.	  of	  
Chicago,	  to	  make	  buffing	  and	  polishing	  compounds	  from	  conglomerate	  copper	  sands.	  

	  

	   The	  necessary	  equipment	  will	  be	  installed	  in	  the	  Calumet	  stamp	  mill	  at	  Lake	  
Linden	  and	  the	  products	  will	  be	  manufactured	  by	  Calumet	  &	  Hecla.	  	  Poor	  &	  Co.	  will	  
handle	  the	  sales.	  	  Officers	  and	  directors	  of	  the	  Prozite	  Company	  are:	  cahirman	  of	  the	  
board,	  F.A.	  Poor;	  president,	  E.R.	  Lovell;	  vice	  presidents,	  A.E.	  Chester,	  P.W.	  Moore,	  A.H.	  
Wohlrab;	  secretary	  and	  treasurer,	  W.B.	  Devlin.	  	  Directors	  will	  comprise	  the	  officers,	  
also	  A.E.	  Peterson	  and	  George	  L.	  Craig	  of	  Calumet.”	  
	   “Production	  of	  mixed	  copper	  oxide	  has	  been	  resumed	  at	  C&H’s	  Tamarack	  
leaching	  plant.	  	  The	  plant	  was	  down	  for	  three	  months.	  	  Supplementing	  several	  large	  
orders	  from	  industry,	  others	  have	  been	  received	  for	  agricultural	  applications	  in	  
Florida.	  	  In	  recent	  weeks,	  several	  cars	  of	  oxide	  have	  been	  shipped	  from	  the	  Lake	  Linden	  
plant	  to	  the	  Tamarack	  plant	  to	  be	  dried	  and	  bagged.”	  
	  
Fe
resumption	  of	  scrapping	  by	  C
bruary	  1950:

“After	  a	  lull	  of	  several	  months,	  Calumet	  &	  Hecla’s	  secondary	  department	  is	  active	  

	  	  This	  is	  a	  slightly	  redundant	  post,	  but	  it	  makes	  note	  of	  the	  

again.	  	  Copper	  bearing	  scrap	  is	  purchased	  throughout	  the	  United	  States	  and	  shipped	  to	  
Hubbell,	  where	  the	  copper	  is	  reprocessed	  and	  refined.	  	  The	  company’s	  chemical	  

&H:	  

department	  also	  is	  producing	  different	  copper	  oxides	  and	  hydrates	  for	  nationwide	  
consumption.”	  
	  
Marc
ex

h	  1950:

“…Mr.	  (E.R.)	  Lovell	  says	  progress	  is	  production	  and	  sales	  is	  being	  made	  in	  Lake	  

	  	  Lake	  Chemical	  is	  now	  producing	  a	  number	  of	  products,	  and	  C&H	  is	  

Chemical,	  a	  subsidiary;	  in	  the	  secondary	  department;	  in	  industrial	  and	  agricultural	  

ploring	  the	  expansion	  of	  its	  Wolverine	  Tube	  unit:	  
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copper	  oxide;	  in	  the	  manufacture	  of	  Liddicoat	  underground	  drill	  bits;	  Prozite,	  a	  
polishing	  compound	  molded	  into	  bars	  for	  use	  in	  metal	  work,	  and	  in	  production	  of	  
commercial	  castings	  in	  the	  company’s	  foundry.	  	  The	  creation	  of	  new	  products	  has	  
created	  work	  for	  400	  men.	  

Both	  the	  Wolverine	  Tube	  division	  in	  Detroit,	  and	  the	  new	  tube	  plant	  in	  Decatur,	  
Ala.,	  are	  doing	  well,	  according	  to	  Mr.	  Lovell.	  	  New	  business	  is	  being	  sought	  by	  enlarging	  
the	  sales	  force	  and	  getting	  additional	  warehouses	  throughout	  the	  country.	  	  Foreseeing	  
keen	  competition	  in	  the	  sale	  of	  tubing,	  Calumet	  &	  Hecla	  is	  considering	  the	  
manufacture	  of	  aluminum,	  steel	  and	  plastic	  tubing,	  in	  addition	  to	  copper.	  	  The	  
Rosenquist	  elec

“Calumet	  &	  Hecla,	  Inc.	  produced	  some	  27
	  	  

ro-‐formed	  tube	  is	  being	  produced	  in	  large	  quantity.”	  

	  August	  1956: This	  is	  the	  first	  mention	  of	  the	  Tamarack	  plant	  since	  1950:	  
-‐million	  lb.	  of	  copper	  from	  Calumet	  Division.	  	  

Major	  project	  was	  the	  unwatering	  of	  the	  Osceola	  lode.	  	  Mining	  started	  on	  lower	  levels	  
at	  No.	  13	  shaft.	  	  No.	  6	  was	  about	  70%	  unwatered.	  	  Production	  of	  copper	  from	  
Tamarack	  reclamation	  Plant	  continued.	  	  Although	  Tamarack	  sands	  have	  not	  been	  
exhausted,	  reclamation	  was	  started	  on	  Ahmeek	  bank	  sands	  to	  keep	  output	  high.”	  

May	  1957:

reserves	  in	  several	  other	  locations.	  	  Calumet	  produced	  3

Ahmeek	  bank	  sands:	  
“….In	  Michigan	  the	  company	  has	  nine	  shafts	  in	  operation	  and	  is	  developing	  ore	  

	  The	  Tamarack	  plant	  seems	  to	  have	  shifted	  from	  scrapping	  to	  treating	  the	  

7,813,735	  lb.	  of	  copper	  in	  
1956.	  	  Production	  increased	  at	  Tamarack	  reclamation	  plant.	  	  And	  over	  one-‐million	  
tons	  of	  tailings	  were	  processed	  from	  the	  Ahmeek	  bank,	  which	  has	  about	  ten	  more	  years	  
production	  at	  present	  rate.”	  
August	  1960:
Tamarack	  reclamation	  plant:
Calumet	  &	  Hecla,	  Inc.	  produced	  15,876	  tons	  of	  copper	  in	  1959	  from	  its	  mines	  in	  the	  

	  	  A	  brief	  post	  providing	  production	  statistics	  from	  the	  mines	  and	  the	  

Calumet	  area	  in	  addition	  to	  over	  1500	  tons	  from	  its	  Tamarack	  reclamation	  plant	  on	  

	  

Torch	  Lake.”	  

January	  1968:	  	  

operations	  of	  its	  Tamarack	  copper	  reclamation	  plant	  near	  Hubbell.	  	  The	  facility	  

which	  was	  employing	  50	  people	  at	  the	  time:
“The	  Calumet	  Div.	  of	  Calumet	  &	  Hecla	  Inc.,	  at	  the	  end	  of	  November,	  suspended	  

This	  is	  the	  first	  and	  last	  mention	  of	  the	  Tamarack	  reclamation	  plant,	  
	  

reclaimed	  copper	  from	  stamp	  sand	  dredged	  from	  Torch	  Lake.	  
A	  company	  spokesman	  said	  that	  it	  was	  no	  longer	  economical	  to	  attempt	  to	  get	  

copper	  from	  the	  sand.	  	  But	  he	  added	  that	  stamp	  sand	  from	  other	  locations	  would	  be	  
studied	  to	  determine	  profitability	  and	  thereby	  enable	  resumption	  of	  operations	  at	  the	  
plant.	  

It	  is	  reported	  that	  50	  employees	  of	  the	  reclamation	  operation	  have	  not	  been	  
laid	  off	  immediately	  and	  might	  be	  transferred	  to	  other	  Calumet	  &	  Hecla	  operations.	  

The	  Tamarack	  plant	  was	  the	  last	  reclamation	  project	  in	  the	  area.	  	  The	  Quincy	  
Mining	  Col	  closed	  its	  smelter	  last	  spring	  when	  the	  operation	  became	  unprofitable	  
because	  of	  stamp	  sand	  depletion.”	  
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Lake Chemical Narrative 

During World War I, Calumet & Hecla began to shift some of its attention 

away from traditional mining and milling into research, materials science, and 

chemical engineering as the company strived to attain higher levels of engineering 

efficiency as it coped with an unfriendly copper market and competition from the 

burgeoning open-pit mines of the West.  A longstanding inefficient practice of 

Calumet & Hecla was the milling of its copper ore at Torch Lake, where large 

amounts of native copper were discarded into Torch Lake in the form of tailings.  To 

combat this waste, Calumet & Hecla employed new classifying equipment within its 

mills, and began to retreat the copper-rich tailings through a leaching process at its 

reclamation plant at Lake Linden.  The leaching process consisted of retreating the 

tailings, which after being ran through a series of classifiers, were dumped into 

ammonia-filled leaching vats, where, after a number of hours, the copper in the 

tailings became dissolved into a solution.  Next, the copper-ammonia solution was 

distilled, where the ammonia vapor was recovered and recycled, and the copper 

solution was precipitated into an oxide, which could later be fed to the smelter.1 

While the leaching process introduced a more sophisticated degree of 

metallurgical engineering to the Calumet & Hecla toolbox, the production of copper 

oxides was not a new occurrence at Torch Lake, where copper oxides were 

produced simply from milling, where the crushed ore became exposed to oxygen 

and after time, began to decompose, forming a thin crust of copper-oxide around the 

1 Leisk, R.D., “Hydrometallurgical Treatment of Michigan Copper Tailings”, in 
Metallurgical & Chemical Engineering, Vol. 13, April, 1915 (pp. 233-234).  

John Baeten
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surface of the crushed ore.  The treatment of tailings by Calumet & Hecla at its 

reclamation plant at Lake Linden, and later at its reclamation plant at Hubbell, 

continued to send the reclaimed tailings first to the leaching vats, and then to the 

smelter up to the early 1930s, when C&H faced with another economic downturn 

due to the Great Depression, began to explore more extreme diversification schemes 

then ever before. 

 As a means to combat the food shortage created by the Great Depression and 

the Dust Bowl conditions throughout the Great Plains, the government and private 

enterprise began to explore soil science and invest in the use of fertilizers to help 

barren farms become fertile.  Since copper is a common ingredient in both fertilizers 

and fungicides, Calumet & Hecla began shipping samples of cupric oxide to a handful 

of companies in the Midwest and western United States, including large shipments 

to The Harshaw Chemical Company of Cleveland, Ohio.2   In addition to agricultural 

uses, copper oxides were used in a number of other industries during the 1930s 

onward, such as dyes for ceramics, paints, and synthetic materials like rayon, and 

Calumet & Hecla sought to have their mixed copper oxides included in all of them.  

From 1934 to 1944, Calumet & Hecla shipped over 50 million pounds of cupric and 

mixed oxides to manufacturers throughout the United States.3  With the United 

States becoming involved in World War II during December of 1941, the 

2 “Cupric Oxide Shipments” from The Calumet & Hecla Collection, President’s Office 
Alphabetical (4.3.30), Box 084, Folder 001: “Oxide – Copper”, Michigan Tech and 
Copper Country Historical Collection.  
3 “Cupric Oxide Shipments” 
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government began demanding barnacle-inhibiting and corrosion resisting paints to 

be used for coating the bottoms of ships operated by the U.S. Navy.4      

 In addition to  the cupric oxide business, Calumet & Hecla was also becoming 

heavily involved in the procurement and refinement of scrap metals, creating a 

“Secondary Department” in January of 1945.5  That same year, Calumet & Hecla 

partnered with The Harshaw Chemical Company to create the Lake Chemical Co., 

organized with the “purpose of engaging in the manufacture and sale of Copper 

Oxychloride Sulphate and Cupric Hydroxide, and such other copper chemicals as 

may be determined upon at a later date.”6   Lake Chemical was established within 

Calumet & Hecla’s Tamarack Reclamation Plant, and the responsibilities of the 

company were divided with C&H overseeing all aspects of production and Harshaw 

responsible for the sale and distribution of the various copper chemicals.  

 By September of 1946, Lake Chemical began to expand, installing equipment 

for a second unit to produce larger quantities of copper oxychloride (COCS) to be 

used in a variety of air borne insecticides.  This second unit consisted of: 

“six lead-lined reaction tanks, each 7 ft. in diameter by 12 ft. high, in which scrap 

copper is reacted with chlorides and sulphates to form COCS.  Approximately 16 hours 

are required to make the conversion, following which the blue slurry is pumped into 

one of two 18,000-gal. tanks.  After blending and conditioning in the tanks, the slurry is 

4 “C&H Urged to Produce More Copper Oxide in Leaching Plants”, in The Engineering 
and Mining Journal, Vol. 146, No. 2 (pp. 165-166). 
5 “C&H Enters Secondary Metal Field”, in The Engineering and Mining Journal, Vol. 
146, No. 1 (pp. 114). 
6 Internal Correspondence, from The Calumet & Hecla Collection, Corporate Records 
(8.3.2.2), Box 022, Folder 001: “Articles of Incorporation, Minutes of Board 
Meetings”, Michigan Tech and Copper Country Historical Collection.  
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dewatered on a large continuous Oliver filter, where the greater part of the liquid is 

separated from the blue solid.  The wet cake is loaded on trays and dried in large 

truck-tray driers until the material is commercially free of water.  The truck and tray 

driers will eventually be replaced with a large Proctor and Schwartz continuous 

aerofrom drier.”7 

 From 1945 to 1956 Lake Chemical produced commercial quantites of COCS, 

Copper Hydrate and Tri-Basic Copper Sulfate (TBCS), totaling 30,666,108 pounds of 

COCS, 3,928,894 pounds of copper hydrate, and 1,573,498 pounds of TBCS.8  This 

same time period saw Lake Chemical issuing research grants to a number of 

Universities and Agricultural Research Stations, such as The Florida Agricultural 

Experiment Station, The Ohio Agricultural Experiment Station, Purdue University’s 

Agricultural Experiment Station, New York State College of Agriculture, Michigan 

State, University of Minnesota, and West Virginia University amongst others related 

to experiments with copper oxide as a fertilizer and the use of copper as an effective 

fungicide.9  The experiments proved for the most part to be futile, as the copper 

chemicals shipped from Lake Chemical were generally considered to be subpar 

when compared against other fertilizers or fungicides.   

While Lake Chemical continued to produce and ship large quantities of COCS 

and copper hydrate into 1956, production of TBCS appears to have been nearly 

7 “Second Unit of Lake Chemical Co. Producing COCS”, in The Engineering and Mining 
Journal, Vol. 147, No. 9 (pp. 118-119). 
8 “Lake Chemical”, from The Calumet & Hecla Collection, Corporate Records (8.3.2.2), 
Box 022, Folder 001: “Articles of Incorporation, Minutes of Board Meetings”, 
Michigan Tech and Copper Country Historical Collection. 
9 Correspondence, from The Calumet & Hecla Collection, Corporate Records (6.3.4), 
Box 200, Folder 021: “Memorandums of Agreement”, Michigan Tech and Copper 
Country Historical Collection. 
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discontinued by 1954.  From the mid 1950s on, the research department at Lake 

Chemical explored a wide array of avenues into which their copper chemicals could 

align, ranging from livestock feed to catalytic converters.  Due to a decline in sales, 

and the decreasing quality of their product, Lake Chemical dissolved in 1965.  

Calumet and Hecla absorbed all of Harshaw’s interests in the company, and 

continued making copper chemicals up until the late 1960s.  In 1968 the Tamarack 

Reclamation Plant officially, and presumably so too did the last vestiges of Lake 

Chemical.     
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to	  1944,	  both	  C
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Lake Chemical Timeline	  

owned	  by	  C
This	  timeline	  covers	  the	  history	  of	  The	  Lake	  C
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alumet	  &	  Hecla	  were	  producing	  copper	  chemicals,	  such	  as	  copper	  

production	  and	  distribution	  of	  copper	  chemicals	  was	  extended	  to	  a	  scale	  greater	  
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,	  based	  out	  of	  C
bbell,	  Michiga

leveland,	  
n	  
hemical	  
within	  the	  
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agricultural	  operations	  and	  as	  an	  algicide	  for	  ship	  bottoms
io	  oversaw	  the	  sale	  and	  distribution	  of	  copper	  chemicals	  used	  primarily	  for	  

copper	  chemical	  shipments	  from	  the	  Lake	  C
various	  weapons-‐grade	  fuel	  for	  World	  War	  II.

hemical	  Co.	  and	  converted	  them	  into	  
,	  but	  also	  refined	  the	  

Hecla	  and	  The	  Harshaw	  C
	  	  The	  relationship	  between	  Calumet	  &	  

Oxi
1934,	  when	  C

de	  to	  Harsh
alumet	  &
aw’s	  plant	  i

	  Hecla	  first	  recorded	  shipping	  over	  125,000	  lbs.	  of	  C
hemical	  Company	  appears	  to	  have	  been	  forged	  around	  

n	  Cleveland.	  	  In	  1965	  the	  Lake	  Chemical	  C
upric	  

continued	  to	  produce	  copper	  chemicals	  for	  the	  next	  few	  years.	  	  	  	  
C

August,	  1944:	  	  

alumet	  &	  Hecla	  absorbed	  all	  of	  company	  from	  The	  Harshaw	  Chemical	  C
o.	  dissolved,	  and	  

o.,	  and	  

the	  production	  o
In	  an	  inter
f	  C-‐O-‐C-‐S	  is	  discussed,	  

nal	  letter	  between	  
along	  wi

Cra
th
ig
	  th
	  and	  Lovell	  of	  Calumet	  &	  Hecla,	  

install	  production	  equipment	  for	  C-‐O

plant	  within	  one	  C
“Harshaw	  Chemical	  has	  made	  a	  proposal	  to	  C	  &	  H	  for	  the	  latter	  company	  to	  

existing	  facilities”.	  

&H’s	  existing	  facilities
e	  installation	  of	  a	  production	  

The	  letter	  describes	  the	  production	  process	  a

-‐C-‐S	  (Copper	  Oxychloride	  Sulphate)	  at	  one	  of	  its	  

:	  

CO-‐C-‐S:	  
nd	  lists	  the	  raw	  materials	  for	  a	  batch	  of	  

350	  lbs	  salt	  (C
1,210	  lbs	  Copp

ommercial,	  C
er	  Wire	  (5-‐24	  

hippewa,	  Ohio	  Salt	  C
gauge,	  iron	  and	  sol

o.)	  
der	  free)	  

620	  lbs	  Sulphuric	  Acid	  
477	  lbs	  Aqua	  Ammonia	  
110	  lbs	  Caustic	  Soda	  (76%	  Flake,	  C

(Commercial	  66⁰Be!,	  Gen

olumbia	  Alkali	  C

eral	  Chemical	  Compan

ompany)	  

y)	  
(26⁰Be!,	  Du	  Pont)	  

July	  6
are	  hashing	  out	  their	  plans	  for	  Lake	  C

,	  1945:

Early	  plans	  called	  for	  a	  yearly	  production	  of	  “3,600,000	  lbs	  of	  COCS	  or	  its	  

	  In	  correspondence	  between	  H
hemical,	  including	  production	  totals:

arshaw	  and	  Lovell	  the	  two	  companies	  

equivalent	  Cupric	  Hydroxide,”	  also	  the	  production	  of	  300,000	  lbs	  of	  black	  copper	  oxide.	  
Harshaw	  also	  recommended	  “provisions	  should	  be	  made	  for	  the	  manufacture	  of	  Red	  

	  

Cuprous	  Oxide	  used	  primarily	  in	  the	  formulation	  of	  anti-‐fouling	  paints.”	  

July	  3
Lake	  C

1
hemical	  
,	  1945:	  	  

“We	  are	  proceeding	  as	  rapidly	  as	  possible	  to	  lay	  out	  both	  units	  in	  our	  Tamarack	  
fa
In	  a	  letter
cility	  is	  describ

	  between	  
ed.:

Lovel
	  

l	  and	  Harshaw,	  the	  construction	  of	  the	  new	  

Reclamation	  Plant	  building.	  The	  scrapping	  and	  removal	  of	  idle	  flotation	  equipment	  
will	  proceed	  promptly	  in	  order	  to	  provide	  the	  necessary	  space.”	  
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Septe
be c

mber	  8,	  1945

November	  1945:	  	  

	  lo ated	  in	  the	  south
:	  	  In	  a	  d
west	  

ra
corner	  of	  C
ft	  of	  the	  lease	  to	  Lake	  C

	  &	  H’s	  Tamarack	  Reclamation	  Building.	  
opper	  Company,	  the	  plant	  is	  to	  

C
as
hemical	  C
	  a	  subsidiary	  unit	  o

The	  Lake	  C
f	  Calumet	  &

hemical	  C
	  Hecla	  and	  the	  H

o.	  was	  incorporated	  in	  September	  
arshaw	  Chemical	  Co.	  	  Lak

of
e	  
	  1945,	  

o.	  was	  constructed	  at	  H

of	  Lake	  C
Tamarack	  Reclamation	  Plant.

company	  is	  described	  as:	  
hemical’s	  directors	  from	  Nov.	  12,	  1945

	  	  In	  a	  document	  outlining	  the	  minutes	  from	  a	  meeting	  
ubbell,	  within	  or	  adjacent	  to	  the	  existing	  

“Lake	  was	  organized	  for	  the	  purpose	  of	  engaging	  in	  the	  manufacture	  and	  sale	  

,	  the	  original	  purpose	  of	  the	  

of	  Copper	  Oxychloride	  Sulphate	  and	  Cupric	  Hydroxide,	  and	  such	  other	  copper	  
chemicals	  as	  may	  be	  determined	  upon	  at	  a	  later	  date…”	  

Apr
to	  the	  production	  of	  copper	  chemicals	  by	  C

il	  1946:

“…The	  company’s	  entry	  into	  the	  secondary	  copper	  field,	  to	  compensate	  so	  far	  as	  

	  	  One	  of	  the	  first	  posts	  from	  the	  Engineering	  and	  Mining	  Journal	  related	  

possible	  for	  the	  loss	  of	  production	  from	  the	  Calumet	  sands,	  has	  been	  successful.	  	  

alumet	  &	  Hecla:	  

Another	  phase	  of	  operations	  is	  the	  production	  of	  copper	  chemicals	  in	  the	  leaching	  
plants	  at	  Lake	  Linden	  and	  Tamarack	  mills.”	  	  

September	  1946:	  	  
overview	  of	  the	  equipment

This	  post	  from	  the	  Engineering	  &	  Mining	  Journal	  provides	  a	  nice	  

Chemical	  Co.	  w

array	  o
“After	  many	  months	  of	  construction	  the	  second	  unit	  of	  Calumet	  &	  Hecla’s	  Lake	  
f	  products

ent	  into	  production	  on	  July	  15,	  making	  copper	  oxychloride	  (COCS)	  in	  

	  that	  includ
,	  the	  basic	  operating	  procedure	  of	  Lake	  C
e	  COCS:	  

hemical,	  and	  the	  

commercial	  quantities.	  	  The	  unit	  consists	  of	  six	  lead-‐lined	  reaction	  tanks,	  each	  7	  ft.	  in	  
diameter	  by	  12	  ft.	  high,	  in	  which	  scrap	  copper	  is	  reacted	  with	  chlorides	  and	  sulphates	  
to	  form	  COCS.	  	  Approximately	  16	  hours	  are	  required	  to	  make	  the	  conversion,	  following	  
which	  the	  blue	  slurry	  is	  pumped	  into	  one	  of	  two	  18,000-‐gal.	  tanks.	  	  After	  blending	  and	  
conditioning	  in	  the	  tanks,	  the	  slurry	  is	  dewatered	  on	  a	  large	  continuous	  Oliver	  filter,	  
where	  the	  greater	  part	  of	  the	  liquid	  is	  separated	  from	  the	  blue	  solid.	  	  The	  wet	  cake	  is	  
loaded	  on	  trays	  and	  dried	  in	  large	  truck-‐tray	  driers	  until	  the	  material	  is	  commercially	  
free	  of	  water.	  	  The	  truck	  and	  tray	  driers	  will	  eventually	  be	  replaced	  with	  a	  large	  
Proctor	  and	  Schwartz	  continuous	  aerofrom	  drier.	  	  Delivery	  of	  this	  unit	  will	  not	  be	  
made	  before	  the	  end	  of	  the	  year.	  	  The	  dried	  product	  is	  treated	  in	  a	  micro-‐pulverizer	  to	  
break	  up	  lumps	  and	  is	  discharged	  into	  a	  storage	  bin.	  

The	  so-‐called	  “fixed	  coppers”	  sprays	  and	  dusts,	  of	  which	  COCS	  is	  on	  type,	  are	  
essential	  ingredients	  in	  many	  of	  the	  commonly	  used	  sprays	  and	  dusts	  for	  the	  control	  of	  
a	  myriad	  of	  fungicidal	  growths	  on	  fruits,	  vegetables	  and	  flowering	  plants.	  	  The	  “fixed	  
coppers”	  may	  be	  effectively	  used	  in	  combination	  with	  the	  well	  known	  insecticides	  –	  
lead	  arsenate,	  calcium	  arsenate,	  rotenone,	  nicotine,	  sulphur,	  and	  DDT.”	  

September	  12,	  1946
production	  totals	  appear	  promising:	  

The	  production	  of	  50	  tons	  for	  the	  month	  is	  very	  pleasing.	  	  I	  think	  this	  is	  almost	  

	  –	  In	  a	  letter	  between	  Harshaw	  Chemical	  and	  Lovell,	  early	  

	  “
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a	  record	  for	  a	  new	  installation.”

November	  1946:
department	  of	  Calumet	  &

In	  this	  post	  from	  the	  Engineering&	  Mining	  Journal,	  the	  secondary	  

“In	  conjunction	  w
Co.	  w

Ripley	  or	  C

as	  organized	  in	  1945	  and	  located	  at	  Hubbell	  for	  the	  purpose	  of	  manufacturing	  

alumet:	  

	  	  

ith	  the	  Harshaw

	  Hecla	  is	  expanding	  t

	  Chemical	  Co.,	  of	  Cleveland,	  the	  Lake	  Chemical	  

o	  include	  foundry	  work,	  either	  in	  

and	  selling	  chemicals.	  	  The	  company	  has	  embarked	  on	  the	  commercial	  foundry	  
business	  and	  is	  using	  its	  excess	  foundry	  capacity	  to	  make	  castings	  for	  mid-‐western	  
concerns.	  	  The	  company	  is	  about	  to	  set	  up	  a	  new	  department	  for	  the	  manufacturer	  of	  
detachable	  drill	  bits	  for	  its	  own	  use	  and	  for	  sale	  in	  a	  large	  part	  of	  the	  United	  States.	  	  
The	  lands	  owned	  by	  the	  company	  are	  being	  rapidly	  developed	  for	  resort	  purposes.”	  

Apr
acco
diversification	  of	  C

i
unt	  o
l	  1948:	  	  

f	  the
This	  post	  from	  the	  Engineering	  and	  Mining	  Journal	  provides	  a	  detailed	  
	  cupric	  oxide	  market	  in	  the	  late	  1940s,	  and	  shows	  the	  further	  

research	  and	  chemical	  engineering:	  
“At	  the	  Tamarack	  reclamation	  plant	  of	  Calumet	  &	  Hecla	  Consolidated,	  an	  

alumet	  &	  Hecla	  into	  an	  organization	  dedicated	  to	  scientific	  

addition	  to	  the	  mixed	  oxide	  plant	  for	  the	  production	  of	  cupric	  oxide	  has	  been	  
completed.	  	  The	  relatively	  small,	  but	  carefully	  planned	  installation	  makes	  it	  possible	  to	  
add	  a	  new	  product,	  copper	  oxides,	  to	  the	  line	  of	  Calumet	  &	  Hecla.	  	  The	  equipment	  
consists	  of	  automatic	  feeds,	  conveyors,	  receivers,	  a	  roasting	  furnace,	  and	  a	  pulverizer.	  	  	  

Cupric	  oxide	  is	  a	  finely	  divided	  powder	  which	  is	  ideal	  for	  chemical	  purposes,	  
and	  for	  use	  in	  ceramics,	  where	  a	  rapid	  and	  uniform	  dispersion	  of	  coloring	  agent	  is	  
desired.	  

Research	  is	  being	  conducted	  to	  provide	  clinkered	  or	  coarse	  particle	  for	  the	  use	  
in	  the	  manufacture	  of	  primary	  batteries.	  	  This	  is	  one	  of	  the	  few	  important	  uses	  where	  a	  
large	  particle	  is	  desirable	  because	  battery	  plates	  of	  pressed	  cupric	  must	  be	  porous	  and	  
porosity	  depends	  on	  a	  coarse	  structure.	  

Sales	  will	  be	  confined	  to	  a	  few	  large	  customers	  ,	  who	  will	  resell	  it	  to	  the	  
industrial	  field.	  	  If	  primary	  battery	  manufacturers	  can	  use	  clinkered	  or	  coarse	  particles	  
for	  making	  plates,	  sales	  probably	  will	  be	  made	  direct	  to	  them.”	  

Fe
various	  commercial	  agricultural	  products	  that	  Lake	  C
ha

needs	  and	  do	  custom	  w

ve	  b

bruary	  1949:	  	  This	  post	  from	  the	  Engineering	  &	  Mining	  Journal	  describes	  the	  

een	  a
“Calumet	  &	  Hecla’s	  foundry	  has	  been	  modernized.	  	  It	  w

dded	  to:	  
hemical’s	  copper	  products	  

ill	  supply	  the	  company	  
ork.	  	  Eventually	  the	  foundry	  and	  machine	  shop	  will	  be	  

coordinated	  so	  that	  a	  large	  number	  of	  rough	  and	  finished	  products	  can	  be	  sold.	  	  Other	  
byproducts	  of	  C&H	  are	  copper	  hydrate,	  copper	  oxychloride	  and	  copper	  oxide,	  made	  in	  
cooperation	  with	  Lake	  Chemical	  Co.	  	  Still	  another	  which	  is	  now	  being	  produced	  in	  a	  
quantity	  permitting	  it	  to	  be	  distributed	  outside	  of	  the	  company’s	  operations	  is	  the	  
Liddicoat	  one-‐use	  drill	  bit.	  

The	  copper	  oxide	  is	  already	  being	  marketed	  in	  large	  quantities.	  	  This	  product	  
has	  proved	  satisfactory	  in	  the	  agricultural	  industry,	  particularly	  in	  the	  Florida	  fruit	  
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and	  vegetable	  belt.	  	  It	  is	  used	  as	  a	  spray	  to	  control	  fungi,	  as	  fertilizer	  amendment,	  and	  
in	  feeding	  cattle.	  
	   George	  L.	  Craig,	  of	  the	  company’s	  staff,	  has	  been	  appointed	  director	  of	  the	  
secondary	  industry,	  in	  charge	  of	  sales	  and	  research.”	  	  
	  
Marc
Chemical	  is	  described	  in	  the	  post	  from	  the	  Engineering	  and	  Mining	  Journal:	  

h	  1950:	  	  

“…Mr.	  (E.R.)	  Lovell	  says	  progress	  is	  production	  and	  sales	  is	  being	  made	  in	  Lake	  

The	  commercial	  success	  and	  expansion	  in	  production	  of	  Lake	  

Chemical,	  a	  subsidiary;	  in	  the	  secondary	  department;	  in	  industrial	  and	  agricultural	  
copper	  oxide;	  in	  the	  manufacture	  of	  Liddicoat	  underground	  drill	  bits;	  Prozite,	  a	  
polishing	  compound	  molded	  into	  bars	  for	  use	  in	  metal	  work,	  and	  in	  production	  of	  
commercial	  castings	  in	  the	  company’s	  foundry.	  	  The	  creation	  of	  new	  products	  has	  
created	  work	  for	  400	  men.”	  
	  
May	  1957:	  	  
Bas
the	  built	  environment	  of	  the	  C

ic	  Copper
In	  an	  internal	  document	  from	  1957,	  the	  production	  of	  T.C
	  Sulfate	  is	  described	  along	  w

.B.S.	  or	  Tri-‐

hemical	  Co.	  with	  the	  installation	  of	  a	  ventilation	  hood
ith	  one	  of	  the	  first	  discussions	  of	  altering	  

over	  the	  CO
“Mr.	  Poull	  presented	  the	  problem	  of	  ventilation	  over	  the	  C.O.C.S.	  reaction	  tanks.	  	  

CS	  reaction	  tanks:	  
	  

The	  State	  Health	  department	  has	  made	  an	  issue	  of	  this	  and	  is	  currently	  insisting	  that	  
hoods	  and	  blowers	  be	  installed.	  	  The	  estimated	  cost	  is	  about	  $4,200,	  which	  will	  be	  a	  
capital	  expenditure.	  	  Before	  proceeding	  with	  this,	  however,	  Mr.	  Kromer	  will	  discuss	  the	  
subject	  with	  Mr.	  Stott	  and	  we	  will	  attempt	  to	  review	  the	  recommendation	  with	  the	  
State	  Health	  Department	  inspector,	  pointing	  out	  that	  the	  condition	  has	  existed	  for	  
approximately	  twelve	  years	  and	  there	  has	  been	  no	  apparent	  hazard	  indicated	  in	  that	  
time.”	  
	  
1965:
of	  the	  company	  from	  H

	  	  In	  1965,	  the	  Lake	  C
arshaw	  C

hemical	  C
hemical	  C

o.	  dissolved,	  and	  C
o.	  	  

alumet	  &	  Hecla	  absorbed	  all	  
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Torch	  Lake	  Building	  &	  Site	  Narratives	  
	  

Ahmeek	  Stamp	  Mill	  to	  Mutual	  Water,	  Light,	  &	  Power	  Co.	  Pump	  House	  
	  

(Prepared	  by	  Emma	  Schwaiger)	  
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NARRATIVE	  TEMPLATE	  
	  

	  
Building	  Name:	  ________________________________________________________	  
	  
	   Alternative	  (common)	  names	  for	  building:	  
	  
	  
Dates:	  

1.
2.

 
 
 

Bui
Mod

lt:
if
	  _
ie
_
d
__
	  (
__
e
___	  

3.
 
	  Ceased	  oper

xte
ations
rnal	  s

:	  _
tr
__
uc
__
tur
____
e
_
)
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

	  
4.

_
_
	  
___	  

	  

Structure	  removed:	  __________________________	  

Maps	  available
(Title,	  date,	  location,	  information	  present	  for	  building)	  
	  

	  

	  
	  
	  
Buildin
(Descriptive	  history	  of	  building	  uses,	  processes,	  major	  modifications	  des
where	  available.	  	  Includes	  list	  of	  major	  sources	  of	  information	  and	  location)	  

g	  Narrative:	  	  	  	  

	  

cribed	  with	  dates	  

	  

	  
	  
Supportin
(Copies	  of	  a
	  

g	  Documen
rticles	  with	  ex

ts:	  
tensive	  description,	  scientific	  papers	  on	  relevant	  processes)	  

	  
	  
Poten
	  
	  

tial	  Waste/Pollution	  Concerns:	  
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23.	  Ahmeek	  Stamp	  Mill	  	  	  
See	  Ahmeek	  Mill	  Facilities	  Narrative	  and	  Timeline	  

	  
	  
Significant:	  
Alternative	  (common

Yes	  
)	  names	  for	  building:

	  

Tamarack	  Mill	  –	  used	  by	  local	  community	  to	  designate	  location	  of	  the	  only	  remaining	  mill	  
ruins	  in	  the	  Tamarack	  C

	  	  

	  

ity	  area.	  	  Mill	  also	  	  

Dates:	  
1.
2.

 
 
 

Bui
Mo

lt:	  1

3.
 
Cea

d
sed	  
ifie
9
d
0
	  (
8
e
	  o
xte
r	  1

operation
rnal	  s
909	  

:	  1969
truc

	  
ture):	  1912	  or	  1914	  &	  1930	  

4.
5. 

Structure	  removed:	  after	  1969	  

Maps	  available:

	  
	  

Last	  time	  seen	  on	  map/aerial	  photo:	  	  

	  
Sanborn	  Fire	  Insurance	  Maps,	  Michigan	  Tech	  Archives:	  19

	  

Archives	  drawer	  67	  -‐	  Blueprints	  
28,	  1935.	  

Board	  of	  C
W.L.	  Kaiser,	  Plotter:	  A.	  Sippola,	  August	  1928.	  Map	  Folder	  27	  

ounty	  Road	  Commissioners	  Houghton	  Co.	  Engineer:	  T.A.	  C
bb.
oon,	  Surveyor:	  	  

Calumet	  and	  H
Calumet	  and	  Vicinity.	  

General	  Map	  of	  Mills	  Along	  Torch	  Lake.	  

ecla	  Consolidated	  C
	  

Osceola,	  Lake	  N	  	ͦ  2,	  Tamarack	  an

April	  11,	  1924.	  Map	  Folder	  27	  w.
opper	  Company.	  

1:200.	  April	  1,	  1923.	  Map	  Folder	  61	  c.	  

Trap	  Rock	  Valley	  Railroad,	  General	  Map	  	  

d	  Ahmeek	  Mill	  Sites.	  1:600.	  Ma

	  

Property	  at	  Mill,	  Ahmeek	  Mining	  Co.	  1:100.	  April	  1,	  1923.	  Map	  Folder	  61	  c.	  
rch	  1,	  1918.	  Map	  Folder	  61	  c.	  

	  
	  
Buildin
	  
The	  Ahmeek	  Stamp	  Mill	  was	  originally	  owned	  and	  operated	  by	  the	  Ahmeek	  Mining	  C

g	  narrative:	  

be
down	  the	  waterfront	  and	  used	  to	  process	  the	  ore	  from	  their	  mines.	  It	  kept	  producing	  until	  
gan	  producing	  in	  1910.	  In	  1923	  it	  was	  purchased	  by	  C&H	  when	  they	  were	  expanding	  

o,	  and	  

the	  company	  was	  sold	  and	  eventually	  closed	  in	  1969.	  The	  mill	  did	  not	  operate	  between	  
1934	  
	  

and	  1936,	  and	  in	  1947	  2	  new	  ball	  mills	  and	  flotation	  units	  were	  installed.	  

	  
Supportin
See	  the	  drawing	  in	  Section	  3

g	  documents:	  

	  
	  

	  of	  this	  report	  of	  Ahmeek	  Sand	  Bank	  (1914-‐1927).	  
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Poten
The	  Ahmeek	  Mill	  began	  depositing	  stamp	  sand
continuously	  until	  1968.	  	  These	  sands	  came	  from	  both	  amygdaloid	  and	  conglomerate	  rock	  

tial	  Waste	  and	  Pollution	  Concerns:	  
s	  into	  Torch	  Lake	  in	  1910	  and	  did	  so	  

of	  the	  mines	  from	  the	  Ahmeek	  Mining	  C
contain	  copper	  and	  heavy	  metals	  in	  the	  original	  course	  sands.	  	  These	  sands	  were	  reclaimed	  

ompany	  and	  subsequently	  C&H	  Mining	  Co.	  	  They	  

by	  Tamarack	  Reclamation	  Plant	  and	  re-‐
further	  south	  of	  the	  Ahmeek	  Mill,	  just	  off	  the	  waterfront	  from	  the	  Tamarack	  Reclamation	  

deposited	  as	  fine-‐grained	  tailings	  in	  a	  location	  

facilities.	  	  The	  finer	  grained	  tailings	  are	  almost	  flour-‐like	  in	  their	  consistency.	  	  	  

59



24.	  Ahmeek	  Pump	  House	  
See	  Ahmeek	  Mill	  Facilities	  Narrative	  and	  Timeline

	  
Sign

	  
	  

ificant:	  
Alternative	  (common

No	  
)	  names	  for	  building:

	  
	  
Dates:	  

	  	  

1.
2.

 
 
Bui
Mod

lt:

3. 
 
Ceased	  

if
	  
i
be
ed
f
	  (
o
e
re

op
xte
	  19
rnal	  s
21	  

eration:	  1969
truc

	  
ture):	  1930	  

4.
5. 

Structure	  removed:	  	  

	  
Last	  time	  seen	  on	  map/aerial	  photo:	  	  

	  
Maps	  available:
	  
Sanborn	  Fire	  Insurance	  Maps,	  Michigan	  Tech	  Archives:	  1928,	  1935.	  

	  

	  
	  
	  
Buildin
	  
The	  Ahmeek	  Pump	  H

g	  narrative:	  

to	  provide	  water	  from	  Torch	  Lake	  that	  was	  used	  in	  the	  milling	  process.	  
ouse	  was	  the	  pumping	  house	  for	  the	  Ahmeek	  Stamp	  Mill.	  It	  was	  used	  

	  
	  
	  
Supporting	  documents:	  
	  

that	  the	  Ahmeek	  Pumps	  were	  having	  a	  hard	  time	  reaching	  the	  water	  to	  pump	  to	  the	  mill.
In	  1925	  there	  was	  a	  report	  stating	  that	  the	  Torch	  Lake	  water	  level	  was	  down	  and	  

Also,	  on	  March	  14,	  1925,	  a	  letter	  was	  sent	  from	  MacNaughton	  to	  E.A.	  Baalack	  saying	  that	  
1	  

the	  booster	  pump	  currently	  run	  on	  steam	  should	  be	  switched	  to	  electricity
Large-‐scale	  insurance	  appraisals	  were	  also	  done	  in	  1957,	  where	  the	  mill	  and	  all	  area	  

.2	  	  

buildings	  were	  appraised	  and	  values	  were	  set	  for	  the	  buildings	  as	  well	  as	  the	  equipment.
	  

3	  	  

Potential	  Waste	  an
	  

d	  Pollution	  Concerns:	  

                                        
1 MTU Archives, C&H Collection, 
2 
3 Bo
Bo
x	  2
x	  3
0
5
7
	  –	  
	  
Folder	  19.	  	  

        
Box	  35	  –	  Folder	  19.

–	  Folder	  1.
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Solvents	  used	  to	  clean	  machinery;	  potential	  PCBs	  between	  Pump	  House	  and	  Power	  House	  
as	  the	  former	  converted	  from	  steam	  to	  
	   	  

electricity	  after	  1930.	  	  
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25.	  Ahmeek	  Power	  House	  
See	  Ahmeek	  Mill	  Facilities	  Narrative	  and	  Timeline	  

	  
	  
Significant:	  
Alternative	  (common

Yes	  
)	  names	  for	  building:

	  
	  
Dates:	  

	  	  

1. 

 

Bui
d
lt:
if
	  Old

3.
2. 

 
Cea
Mo

sed	  
ied	  (

:	  Be
exte
fo
r
r
nal	  s
e	  19

tr
30
uc
	  	  	  	  	  N
tur
e
e
w:
):	  1930
	  1930	  

operation:	  1969	  
	  

4.
5. 

Structure	  removed:	  	  

	  
Last	  time	  seen	  on	  map/aerial	  photo:	  	  

	  
Maps	  available:

13200	  Volt	  –	  Electric	  Distribution	  System.
Osceola,	  Lake	  N	  ͦ

	  
Sanborn	  Fire	  Insurance	  Maps,	  Michigan	  Tech	  Archives:	  1935.	  

	  

	  2,	  Tamarack	  and	  Ahmeek	  Mill	  Sites.
Single	  Line	  13KV	  System	  Diagram.

	  March	  13,	  1931.	  MS005-‐9654.	  

Single	  Line	  Diagram.	  September	  8,	  1960.	  MS005-‐
	  March	  4,	  1948.	  MS0

	  1:600.	  
05-‐11461.

March	  
	  
1,	  1918.	  Map	  Folder	  61	  c.	  

	  
12307.	  

	  
	  
Buildin
	  
The	  New	  Ahmeek	  Power	  H

g	  narrative:	  

separate,	  it	  was	  eventually	  incorporated	  into	  the	  C
ouse	  provided	  power	  for	  the	  Ahmeek	  Stamp	  Mill.	  Originally	  

the	  Stone	  &
	  

	  Webster	  Engineering	  Company	  in	  1930	  and	  was	  operational	  by	  1931.	  
&H	  electrical	  system.	  It	  was	  erected	  by	  

	  
	  
Supportin
	  

On	  F

g	  documents:	  

included	  cost	  estimates	  and	  drawings	  of	  where	  the	  old	  buildings	  were	  a
and	  boiler	  h

e
o
br
us
uary	  20,	  1930,	  a	  letter	  from	  Stone	  &	  Webster	  to	  C

4

es	  are	  not	  up	  to	  snuff	  and	  that	  new	  ones	  should	  be
&
	  bui
H	  says	  that	  the	  old	  power	  

lt.	  This	  report	  

ones	  shou
C&H,	  who	  

ld
con
	  go
t
. 	  	  Because	  of	  this	  report,	  the	  entire	  Ahmeek	  Mill	  area	  was	  redone	  in	  1930	  by	  

nd	  where	  the	  new	  

racted	  the	  work	  on	  the	  Power	  Plant	  to	  Stone	  &	  Webster	  Engineering	  

                                                
4 MTU Archives, C&H Collection, Box	  73	  –	  Folder	  51b	  or	  52,	  1	  of	  2 
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Company.	  5	  	  On	  April	  1,	  1930,	  a	  Revised	  Preliminary	  Estimate	  of	  Construction	  Costs	  was	  
sent	  to	  C&H	  specifically	  for	  the	  Boiler	  Plant	  and	  the	  Turbine	  Plant. 	  	  

the	  new	  power	  house	  and	  equipment	  and	  they	  are	  telling	  C
On	  July	  26,	  1930,	  another	  letter	  from	  Stone	  &	  Webster	  to	  C&

6

&H	  to	  go	  ahead	  with	  the	  
H	  has	  the	  specifics	  for	  

installation	  of	  the	  equipment.

each	  other,	  and	  with	  the	  new	  Ahmeek	  generator
C&H	  looking	  at	  the	  “possibility	  

7	  On	  August	  5,	  1930,	  Stone	  &
of	  operating	  the	  generators	  

	  Webster	  sent	  a	  document	  to	  
at	  Lake	  Linden	  in	  parallel	  with	  

buildings
La
	  we
rge-‐

r
sca
e	  appr
le	  insu

aise
ra
d
nce	  
	  and

a
	  v
p
alue
praisals	  

r
w
e
ere	  
	  set	  f

a
.”	  8	  	  

On	  November	  12,	  1954,	  a	  report	  was	  released	  called	  ‘Report	  on	  Lightning	  Protection	  
s	  we o

lso	  
r	  th
done	  
e	  bui

in	  
ldings	  as	  well	  as	  the	  equipment.
1957,	  where	  the	  mill	  and	  all	  area	  

9	  	  

for	  the	  Electrical	  Transmission	  System	  of	  C
many	  electrical	  outages	  have	  taken	  place	  due	  to	  lightning	  strikes,	  but	  it	  also	  addresses	  any	  

alumet	  &	  Hecla,	  Inc.’	  which	  address	  the	  fact	  that	  

changes	  t
Ahmeek	  Power	  Plant	  was	  still	  fair

hat	  should	  be	  taken	  place	  at
ly	  new	  at	  this	  time,	  all	  of	  the	  lightning	  arresters	  were	  new	  

	  each	  sub-‐station	  or	  power	  plant	  location.	  Since	  the	  

and	  in	  place	  and	  the	  report	  said	  that	  no	  changes	  were	  needed	  at	  the	  Ahmeek	  location.
	  

10

Potential	  Waste	  an

	  	  

	  

beginning	  in	  the	  1930s.	  	  Since	  the	  plant	  operated	  until	  1968,	  the	  major	  concern	  is	  with	  
PCBs	  were	  introduced	  to	  the	  large	  transformers	  throughout	  C

d	  Pollution	  Concerns:	  

&H’s	  electrical	  system	  

disposal	  of	  PC
No	  information	  in	  the	  MTU	  Archives	  discusses	  the	  decommission

B	  oils	  from	  the	  transformers	  when	  this	  building	  was	  dismantled	  in	  the	  1970s.	  	  

plant.	  
ing	  of	  the	  Ahmeek	  power	  

	  
	  

	  

                                        
5 
6 
7 
8

Bo
Bo
x	  1
x	  7
5
3
1
	  –	  
	  –	  
Fol
Fol
der	  
ders	  
51b
5-‐
	  
18).

        

 
9 
10

Bo
Box	  7
x	  7
3
3
	  
	  –	  
–	  
Folder	  51b	  or	  

or	  52,
52,

 
	  
	  
1	  
1	  
of	  
of	  2
2
.
.	  	  

Bo
 
x	  207	  –	  

Fol
Fol
der	  
der	  
52,
1.	  
	  2	  of	  2.

 
 

 Box	  38	  –	  Folder	  22.
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26.

	  

	  Ahmeek	  Transformer	  House	  
See	  Ahmeek	  Mill	  Facilities	  Narrative	  and	  Timeline	  

	  
Significant:	  
Alternative	  (common

Yes	  
)	  names	  for	  building:

	  
	  
Dates:	  

	  	  

1.
2.

 
 
 

Bui
Mod

lt:	  before	  1928	  

4.
3.

 
 

Cea
Structure	  removed:	  	  

sed	  
ifie

op
d	  (
era
exte
tion
rnal	  s
:	  be
tr
fore	  1931
ucture):	  	  

	  

	  
5. Last	  time	  seen	  on	  map/aerial	  photo:	  	  

	  
	  
Maps	  available:
	  
Sanborn	  Fire	  Insurance	  Maps,	  Michigan	  Tech	  Archives:	  

	  

	  
Osceola,	  Lake	  N	  	ͦ  2,	  Tamarack	  and	  Ahmeek	  Mill	  Sites.	  1:600.	  

1928.
Ma
	  
rch	  1,	  1918.	  Map	  Folder	  61	  c.	  

	  
	  
Buildin
	  
The	  Ahmeek	  Transformer	  H

g	  narrative:	  

of	  the	  Ahmeek	  Power	  Plant	  before	  it	  was	  incorporated	  into	  the	  C
ouse	  held	  the	  transformers,	  which	  we

&
r
H
e	  used	  in	  the	  powering	  

Supporting	  documents:	  

and

	  
	  
	  

	  

	  electrical	  system.	  

On	  February	  20,	  1930,	  a	  letter	  from	  Stone	  &
le e	  not	  up	  to	  snuff	  and	  that	  new	  o

	  Webster	  to	  C

included	  cost	  estimates	  and	  drawings	  of	  where	  the	  old	  buildings	  were	  and	  where	  the	  new	  
	  boi r	  houses	  ar nes	  should	  be

&H	  
	  bui
sa
lt.	  T
ys	  t

h
ha
is
t
	  r
	  t
e
he	  
po
ol
rt	  
d	  power	  

ones	  shoul
Ahmeek	  Mill	  area	  was	  redone	  in	  1930	  by	  C

d	  go	  (Box	  73	  –	  Folder	  51b	  or	  52,
&
	  1	  
H
of	  
,	  who	  contracted	  the	  work	  on	  the	  Power	  
2).	  Because	  of	  this	  report,	  the	  entire	  

Plant	  to	  Stone	  &
	  

	  Webster	  Engineering	  Company	  (Box	  151	  –	  Folders	  5-‐18).	  	  

Potential	  Waste	  an
	  

	  
d	  Pollution	  Concerns:	  
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27.	  Ahmeek	  Boiler	  House	  
See	  Ahmeek	  Mill	  Facilities	  Narrative	  and	  Timeline	  

	  
	  
Significant:	  
Alternative	  (common

Yes	  
)	  names	  for	  building:

	  
	  

	  	  

Dates:	  
1.
2.

 
 
 

Bui
Mod

lt:
if
	  Old
ied	  (

:	  Be
exte
fo
r
r
nal	  s
e	  193 w:	  1930

3.
tr
0
uc
	  	  	  	  N
tur
e

 
Ceased	  operation:	  1969	  

e):	  1930	  
	  

4.
5. 

Structure	  removed:	  

	  
Last	  time	  seen	  on	  map/aerial	  photo:	  	  

	  
	  
Maps	  available:
	  
Sanborn	  Fire	  Insurance	  Maps,	  Michigan	  Tech	  Archives:	  1935.	  

	  

Archives	  drawer	  67	  -‐	  Blueprints

	  
	  

	  

	  
Buildin
	  
The	  Ahmeek	  Boiler	  H

g	  narrative:	  

	  
ouse	  housed	  the	  boiler	  for	  the	  Ahmeek	  Stamp	  Mill.	  

	  
	  
Supporting	  documents:	  
	  

included	  cost	  estimates	  and	  drawings	  of	  where	  the	  old	  buildings	  were	  and	  where	  the	  new	  
and	  boi

On	  F
ler	  h

e
o
br
us
uar
es	  ar
y	  2
e
0,	  1930,	  a	  letter	  from	  Stone	  &
	  not	  up	  to	  snuff	  and	  that	  new	  o

	  Webster	  to	  C
nes	  should	  be

&
	  bui
H	  says	  that	  the	  old	  power	  

lt.	  This	  report	  

by
ones	  shoul

Company.
	  C&H,	  wh

d	  go
o	  co

.11

12
ntr
	  Because	  of	  this	  report,	  the	  entire	  Ahmeek	  Mill	  area	  was	  redone	  in	  1930	  

	  On	  April	  1,	  1930,	  a	  Revised	  Preliminary	  Estimate	  of	  C
acted	  the	  work	  on	  the	  Power	  Plant	  to	  Stone	  &	  We

onstruction	  C
13

bster	  Engine
osts	  was	  
ering	  

                                        

sent	  to	  C&H	  specifically	  for	  the	  Boiler	  Plant	  and	  the	  Turbine	  Plant. 	  

11 
12 
13 
Bo
Bo
x	  1
x	  7
5
3

 

1
	  –	  Folder	  51b

Box	  73	  –	  
	  –	  
Fol
Folders	  5-‐

	  

der	  51b	  
18
or	  

       

 
52,

 
	  1	  of	  2

or	  52,	  1	  of	  2
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buildings
La
	  we
rge-‐scale	  insurance	  appraisals	  were	  also	  done	  in	  1957,	  where	  the	  mill	  and	  all	  area	  

re	  appraised	  and	  values	  were	  set	  for	  the	  buildings	  as	  well	  as	  the	  equipment.	  14

generating	  units,	  but	  this	  never	  came	  to	  be.
In	  1961	  there	  was	  a	  movement	  to	  increase	  the	  efficiency	  of	  the	  mill	  by	  installing	  new	  steam	  

Poten

	  
15

	  

	  	  

tial	  Waste	  an
	  

the	  new	  (after	  1930)	  power	  system	  for	  the	  mill.	  
fa
There	  are	  similar	  concerns	  as	  with	  the	  Ahmeek	  Pump	  H
cility	  was	  part	  of	  the	  conversion	  to	  electric	  power	  for	  the	  Ahmeek	  Mill	  and	  was	  the	  site	  of	  

d	  Pollution	  Concerns:	  
ouse	  (solvents).	  	  However,	  this	  

	  
	  

	   	  

                                                
14  
15
Box	  207	  –	  Folder	  1
 Box	  151	  –	  Folder	  20 
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28.	  Tamarack	  Reclamation	  Regrinding	  Plant16	  
See	  Tamarack	  Reclamation	  Facilities	  Narrative	  and	  Timeline	  
See	  also	  Lake	  Chemical	  Narrative	  and	  Timeline	  

	  
	  
Significant:	  
Alternative	  (common

Yes	  
)	  names	  for	  building:

	  
	  

	  	  

Dates:	  
1.
2.

 
 
 

Bui
Mod

lt:
if
	  
i
1920
ed	  (e

	  

3. Ceased	  opera
xte
tion
rnal	  s
:	  1956
truc

	  
ture):	  	  

4.
5.

 
 
Structure	  removed:	  	  

	  

	  
	  
Maps	  available:

Sanbor

Last	  time	  seen	  on	  map/aerial	  photo:	  	  

n	  F

	  

Archives	  drawer	  67	  -‐	  

	  
13200	  Volt	  

ir

–	  Electric	  Distribution	  System.

e	  Insuranc
Blue
e	  Maps,	  Michigan	  Tech	  Archives:	  

prints	  
1928.	  

Building	  narrative:	  

	  March	  13,	  1931.	  MS005-‐9654.	  

	  

	  
The	  Tamarack	  Regrinding	  Plant	  reground	  the	  tailings	  previously	  deposited	  by	  the	  Ahmeek,	  
Tamarack,	  Lake	  Milling,	  Smelting	  &
operational	  in	  1925,	  remodeled	  in	  1936,	  and	  1943-‐

	  Refining,	  and	  the	  Osceola	  stamp	  mills.	  It	  was	  

was	  leased	  to	  Lake	  C
hydrate.	  

hemical,	  which	  produced	  coppe
44,	  
r	  o
a
xy
nd	  
ch
it
lo
	  cl
ri
osed	  
de	  sulph

in	  1956.	  
ate	  and

In	  
	  c
1945	  
oppe

sp
r	  
ace	  

	  
	  
Supportin

1960	  
In	  Section	  3

Flow	  

g	  documen

Sheet
:	  See	  

	  
.

ts:	  
Engineering	  &	  Mining	  Jounral	  
	  

	  articles	  on	  Tamarack	  Reclamation;	  see	  also	  

	  
Poten
Tamarack	  reclamation	  tailings	  were	  reprocessed	  sands	  from	  Ahmeek,	  Tamarack,	  Osc
and	  Lake	  #2	  mills.	  	  As	  a	  finely	  ground,	  flour-‐

tial	  Waste	  and	  Pollution	  Concerns:	  

Torch	  La

                                        

ke.	  	  Unlike	  the	  origina

        

l	  course	  sands,	  t
like
hey	  ha
	  substanc

d	  the	  a
e	  th
b
e

16

il
y	  were	  re deposited	  

eola,	  

ity	  to	  sprea
-‐
d	  through	  t

int
he	  
o	  

 The Tamarack Regrinding Plant was one section of several facilities housed under one roof 
and known as the Tamarack Reclamation Plant.   
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lake	  as	  suspended	  solids	  which	  eventually	  settled	  on	  lake	  sediments	  bey
stamp	  sand	  deposit.	  	  They	  contain	  copper	  and	  heavy	  metals.	  

ond	  the	  actual	  
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29.	  Tamarack	  Reclamation	  Electric	  Sub-‐Station17
See	  Tamarack	  Reclamation	  Facilities	  Narrative	  and	  Timeline

	  
	  

	  
	  
Significant:	  
Alternative	  (common

Yes	  
)	  names	  for	  building:

	  

Tamarack	  Mill	  
	  

	  	  

Dates:	  
1.
2.

 
 
Bui
Mod

lt:
if
	  
i
1920
ed	  (e

	  

 

xte

4.
3. 

 
Structure	  removed:	  	  
Ceased	  operation

rnal	  s
:	  19
tr
41
uc
	  
ture):	  	  

	  
5. Last	  time	  seen	  on	  map/aerial	  photo:	  	  

	  
	  
Maps	  available:
	  
Sanborn	  Fire	  Insurance	  Maps,	  Michigan	  Tech	  Archives:	  

	  

13200	  Vo
Archives	  drawer	  67	  -‐	  

lt	  –	  Electric	  Distribution	  System.
Single	  Line	  13KV	  System	  Diagram.

Blueprints	  
1928.	  

Single	  Line	  Diagram.

	  March	  13,	  193

	  September	  8,	  1960.	  MS005-‐
	  March	  4,	  1948.	  MS0

12307.
05
1
-‐
.	  MS0

	  
11461.

05
	  
-‐9654.	  

	  
	  
	  
Buildin
	  
This	  sub

g	  n

-‐station	  helped	  power	  the	  Tamarack	  Reclamation	  Plan

arrative:	  

was	  shut	  down	  and	  the	  Ahmeek	  boiler	  supplied	  the	  steam	  instead.	  
t	  until	  1941	  when	  the	  boiler	  

	  
	  
	  
Supporting	  documents:	  
	  
	  
Poten
Although	  it	  was	  closed	  in	  1941,	  it	  is	  likely	  that	  this	  short-‐
in	  its	  transformers	  after	  1930.	  

tial	  Waste	  and	  Pollution	  Concerns:	  

                                                

lived	  sub-‐station	  	  utilized	  PCB	  oils	  

17 The Tamarack Reclamation Electric Sub-Station was one section of several facilities housed 
under one roof and known as the Tamarack Reclamation Plant.   
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30.	  Tamarack	  Reclamation	  Classifying	  Plant18

See	  Tamarack	  Reclamation	  Facilities	  Narrative	  and	  Time
	  
line	  

	  
	  
Significant:	  
Alternative	  (common

Yes	  
)	  names	  for	  building:

	  
	  

	  	  

Dates:	  
1.
2.

 
 
 

Bui
d
lt:
i
	  1920	  

4.
3.

 
 

Cea
Mo

Structure	  removed:	  	  
sed	  opera
fied	  (exte

tion:	  19
rnal	  str

56
uc
	  
ture):	  	  

5.

	  

	  
	  
	  
Maps	  available:

Sanbor

Last	  time	  seen	  on	  map/aerial	  photo:	  	  

n	  Fire	  Insur

	  

Archives	  drawer	  67	  -‐	  
13200	  Vol

ance	  Maps,	  Mic
Blueprints	  

higan	  Tech	  Archives:	  1928.	  

	  
t	  –	  Electric	  Distribution	  System.	  March	  13,	  1931.	  MS005-‐9654.	  

	  
	  
Buildin
	  
The	  Classifying	  Plant	  processed	  the	  material	  that	  came	  from	  the	  regrinding	  plant	  to	  get	  rid	  

g	  narrative:	  

of	  some	  of	  the	  non-‐copper	  material.	  It	  was	  operational	  by	  1925	  and	  was	  remodeled	  in	  1936	  
and
	  

	  1943-‐44.	  It	  was	  closed	  in	  1956.	  

	  
	  
Supporting	  documents:	  
	  
	  
Poten
The	  classifiers	  in	  this	  facility	  separated	  out	  much	  of	  the	  waste	  material	  included	  in	  the	  
stamp	  sands	  transported	  from	  the	  various	  mill	  sand	  deposit	  sites	  along	  Torch	  Lake.	  	  Waste	  

tial	  Waste	  and	  Pollution	  Concerns:	  

                                                
18 The Tamarack Reclamation Classifying Plant was one section of several facilities housed 
under one roof and known as the Tamarack Reclamation Plant.   
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material	  in	  the	  sands	  might	  include	  residue	  sands	  (with	  non-‐copper	  metals)	  and	  other	  
waste	  material	  originally	  deposited	  in	  the	  stamp	  sands.	  	  	  
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31.	  Tamarack	  Reclamation	  Flotation	  Plant19
See	  Tamarack	  Reclamation	  Facilities	  Narrative	  and	  Timeline	  

	  
	  
Significant:	  
Alternative	  (common

Yes	  
)	  names	  for	  building:

	  
	  

	  	  

Dates:	  
1.
2.

 
 
 

Bui
Mod

lt:
if
	  1 	  

4. 
sed	  
ie
9
d
2
	  (
0

3.
exter

 
Structure	  removed:	  	  
Cea operation

nal	  s
:	  1956
truc

	  
ture):	  	  

	  
5. Last	  time	  seen	  on	  map/aerial	  photo:	  	  

	  
	  
Maps	  available:
	  
Sanborn	  Fire	  Insur

	  

13200	  Vo
Archives	  draw

lt	  –	  Electric	  Distribution	  System.
er	  67	  

ance	  Maps,	  Mic
-‐	  Blueprints	  

higan	  Tech	  Archives:	  1928.	  

	  March	  13,	  1931.	  MS005-‐9654.

	  

	  
	  

	  

Buildin
	  
The	  Flotation	  Plant	  to	  treat	  smiles	  from	  the	  Regrinding	  Plant	  was	  operational	  in	  1925.	  It	  

g	  narrative:	  

was	  remodeled	  in	  1936	  and	  1943-‐
	  

44.	  It	  was	  closed	  in	  1956	  

Flotation	  is	  a	  process	  which	  uses	  xanthates	  and	  pine	  oil	  to	  get	  particular	  mineral	  particles,	  
in	  this	  case	  copper,	  to	  adhere	  and	  float	  to	  the	  top	  of	  large	  vats	  in	  the	  form	  of	  foam	  and	  froth,	  
which	  is	  then	  skimmed	  off	  and	  separated	  from	  the	  other	  mate
	  

rials	  and	  collected.	  

	  
	  
Supportin
See	  multiple	  documents	  in	  Section	  3	  under	  Tamarack	  Facility,	  pertaining	  to	  reclamation	  of	  
stamp	  sands	  and	  scrap	  material.	  

g	  documents:	  

	  
	  

                                                
19 The Tamarack Flotation Plant was one section of several facilities housed under one roof and 
known as the Tamarack Reclamation Plant.   
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Poten

reclamation	  of	  stamp	  sand	  banks
	  The	  Tamarack	  

tial	  Waste	  an
flotat

d	  Pollution
ion	  plant	  wa

	  Con
s	  util

cern
ized	  

s:	  
only	  for	  material	  from	  stamp	  mills	  and	  for	  

native	  rock	  and	  sands.	  	  In	  combination	  
concern	  were	  pine	  oils	  and	  xanthates

.	  	  It	  did	  not	  handle	  scrap	  material,	  the	  main	  chemicals	  of	  
	  (toxic	  to	  aquatic	  biota)
with	  the	  leaching	  facili

	  used	  to	  float	  copper	  from	  

by	  product.	  	  There	  is	  no	  information	  on	  how	  sludge	  was	  handled	  in	  the	  archive,	  but	  one	  
ty,	  waste	  	  sludge	  was	  a	  likely	  

interviewee	  suggests	  they	  were	  deposited	  directly	  down	  from	  the	  plant	  on	  the	  shoreline	  of	  
Torch	  La
	  
	  

ke.	  	  	  
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32.	  Tamarack	  Reclamation	  Leaching	  Plant20
See	  Tamarack	  Reclamation	  Facilities	  Narrative	  and	  T

	  
imeline	  

	  
	  
Significant:	  
Alternative	  (common)	  names	  for	  building:
	  
	  

Yes	  
	  	  

Dates:	  
1. 

 

Built:

3.
2. 

 
Cea
Mod

sed	  
if
	  
i
1920
ed	  (e

	  

opera
xte

4.
 
Structure	  removed:	  

tion
rnal	  s
:	  1956
truc

	  
ture):	  	  

	  
5. Last	  time	  seen	  on	  map/aerial	  photo:	  	  

	  
	  
Maps	  available:
	  
Sanborn	  Fire	  Insurance	  Maps,	  Michigan	  Tech	  Archives:	  1928.	  

	  

Archives	  drawer	  67	  -‐	  
13200	  Volt	  –	  Electric	  Distribution	  System.

Blueprints	  

	  
	  March	  13,	  1931.	  MS005-‐9654.	  

	  
	  
Buildin
	  
The	  Leachin

g	  narrative:

g	  Pl

	  

closed	  in	  1956.	  
ant	  was	  operational	  in	  1925.	  It	  was	  remodeled	  in	  1936	  and	  1943-‐44.	  It	  was	  

	  
Leaching	  is	  a	  process	  where	  an	  ammonia	  solution	  is	  mixed	  with	  copper	  bearing	  sands	  and	  
put	  into	  large	  holding	  tanks	  where	  the	  ammonia	  dissolves	  the	  copper.	  	  This	  ammonia	  
copper	  solution	  is	  then	  separated	  from	  the	  rest	  of	  the	  material	  and	  heated.	  	  The	  ammonia	  is	  

and	  

eva
then	  sent	  to	  the	  smelter	  to	  be	  processed	  into	  pure	  copper.	  

porated	  and	  recycled,	  whereas	  the	  copper	  is	  precipitated	  into	  copper	  oxide,	  which	  was	  

	  
	  
	  
Supporti
See	  multiple	  documents	  in	  Section	  3	  under	  Tamarack	  Facility,	  pertaining	  to	  reclamation	  of	  
stamp	  sands	  and	  scrap	  material.	  

ng	  documents:	  

                                                
20 The Tamarack Reclamation Leaching Plant was one section of several facilities housed under 
one roof and known as the Tamarack Reclamation Plant.   
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Poten
Ammonia	  was	  the	  primary	  chemical	  utilized	  in	  leaching	  copper	  from	  material	  pro

tial	  Waste	  and	  Pollution	  Concerns:	  

stamp	  mills	  and	  in	  later	  years,	  tailings	  and	  scrap	  metals	  (recovery	  from	  secondary	  
duced	  by	  

materials).	  	  Benedict	  claims	  in	  
recycled	  in	  the	  leaching	  process.	  	  A	  common	  waste	  material	  from	  leaching	  

	  that	  the	  ammonia	  was	  continuously	  

Lake	  beyond	  the	  visible	  stamp	  sand	  bank	  of	  re-‐deposited	  sands.	  	  A	  third	  waste	  product	  in	  
sand,	  known	  as	  tailings,	  which	  

Lake	  Superior	  Milling,

had	  the	  consistency	  of	  flour	  and	  would	  settl
wa
e	  fa
s	  finer	  stamp	  
r	  into	  Torch	  

leaching	  (and	  flotation)	  was	  sludge,	  composed	  of	  material,	  heavy	  metals,	  and	  chemicals	  
remaining	  after	  copper	  had	  been	  recovered.	  	  One	  interviewee	  believes	  that	  the	  sludge	  from	  
Tamarack	  Leaching/Flotation	  plants	  was	  likely	  deposited	  	  down	  from	  the	  plants	  on	  the	  
Torch	  Lake	  Shoreline.	  	  	  
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33.	  Tamarack	  Stamp	  Mill
	  
	  

	  

Significant:	  
Alternative	  (common

No	  
)	  names	  for	  building:

	  
	  
Dates:	  

	  	  

1.
2.

 
 
 

Bui

3.
 
Cea
Mod

lt:
if
	  1
ie
8
d
8
	  (
7

era
e
	  

sed	  op
xte
tion
rnal	  s
:	  1919
truc

	  
ture):	  	  

4.
5. 

Structure	  removed:	  1920	  

	  
Last	  time	  seen	  on	  map/aerial	  photo:	  	  

	  
Maps	  available:
	  
Sanborn	  Fire	  Insur

	  

Board	  of	  County	  Road	  C
ance	  Maps,	  Mic

ommissioners	  H
higan	  Tech	  Arc

C
W.L.	  Kaiser,	  Plotter:	  A.	  Sippola,	  August	  1928.	  Map	  Folder	  27	  bb.	  

oughton	  C
hives:	  1917.
o.	  Engineer:	  T.A.	  C

	  
oon,	  Surveyor:	  	  

General	  Map	  of	  Mills	  Along	  Torch	  Lake.	  

alumet	  and	  H
Calumet	  and	  Vicinity.	  

ecla	  Consolidated	  C

Osceola,	  Lake	  N	  	ͦ  2,	  Tamarack	  and	  Ahmeek	  Mill	  Sites.

April	  11,	  1924.	  Map	  Folder	  27	  w.
opper	  Company.	  

1:200.	  April	  1,	  1923.	  Map	  Folder	  61	  c.	  

Trap	  Rock	  Valley	  Railroad,	  General	  Map	  	  

	  1:600.	  Ma

	  

	  
rch	  1,	  1918.	  Map	  Folder	  61	  c.	  

	  
Buildin

purchased	  the	  majority	  of	  shares

	  
The	  Tamarack	  Stamp	  Mill	  was	  originally	  owned	  by	  the	  Tamarack	  Mining	  C

g	  narrative:	  

	  in	  1910	  and	  was	  remodeled	  between	  1910	  and	  1914
o.	  C&H

,	  
	  

until	  the	  Tamarack	  went	  out	  of	  business	  in	  1917.	  	  
	  
	  
Supporting	  documents:	  
	  
See	  Section	  3	  (Supporting	  Documents)	  for	  Tamarack	  Sand	  Bank	  (1954	  drawing)	  
	  
Salvage	  Old	  Steam	  Pumps	  for	  Foundry	  Metal
used	  in	  supplying	  water	  for	  the	  Osceola	  and	  Tamarack	  Mills,	  now	  dismantled,	  have	  been	  

	  –	  “Two	  steam	  pumps	  which	  formerly	  were	  

converted	  into	  scrap	  metal	  to	  be	  used	  at	  our	  foundry.	  	  
gleaned	  from	  the	  equipment,	  which	  was	  in	  service	  for	  many	  years.	  

Over	  600	  tons	  of	  cast	  iron	  scrap	  were	  

	  
which	  cost	  the	  company	  $40,000	  was	  purchased	  in	  1905.	  	  Both	  were	  in	  constant	  

The	  first	  pump	  was	  purchased	  from	  the	  Nordberg	  firm	  in	  1898	  and	  the	  second,	  

the	  discontinuance	  of	  operations	  at	  these	  two	  mills.	  
use	  until	  

76



	   A	  similar	  pump	  which	  is	  located	  at	  the	  Ahmeek	  Mill	  has	  been	  out	  of	  service	  since	  an	  
electrically	  driven	  pump	  was	  installed	  several	  years	  ago,	  and	  it	  too,	  will	  be	  scrapped	  in	  the	  

	  
near	  future.”21	  (p.	  8)	  

	  
Poten
	  The	  Tamarack	  	  	  Mill	  began	  depositing	  stamp	  sands	  into	  Torch	  Lake	  in	  the	  1880s	  	  	  and	  did	  
so	  continuously	  until	  1917.	  	  The	  original	  course	  sands	  contained	  copper	  and	  heavy	  metals.	  	  

tial	  Waste	  and	  Pollution	  Concerns:	  

These	  sands	  were	  reclaimed	  by	  Tamarack	  Reclamation	  Plant	  and	  re-‐deposited	  as	  fine

li

grained	  tailings	  in	  a	  location	  just	  north	  of	  the	  original	  sand	  bank	  and	  directly	  down	  from	  
the	  Tamarack	  Reclamation	  Plant	  into	  Torch	  Lake.	  	  The	  finer

	  

-‐

kely	  to	  spread	  throughout	  Torch	  Lake	  due	  to	  their	  flour-‐like
-‐grained	  tailings	  were	  more	  
	  consistency.

	  

	  

	  
	  
	  
	  

                                                
21 C&H	  News	  &	  Views,	  September	  1944,	  p.	  8	  	  
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34.	  Lake	  Milling,	  Smelting	  &	  Refining	  Co.	  No.	  2	  Mill
	  
	  

	  

Sign

Tamarack	  #2	  Stamp	  Mill,	  Lake	  C

ificant:	  
Alternative	  (common

No	  
)	  names	  for	  buildin

hemical	  Warehouse	  
g:

	  

	  	  

	  
Dates:	  

1.
2.

 
 
 

Built:	  1898	  as	  Tamarack	  #2	  

3.
 

Mod

4.
 

Ceased	  
ifie

op
d	  (
era
exte
tion
rnal	  s
:	  
tructure):	  	  

	  
5. Last	  time	  seen	  on	  map/aerial	  photo:	  	  

Structure	  removed:	  1947,	  then	  warehouse	  built	  	  
1930	  

	  
Maps	  available:
	  
Sanborn	  Fire	  Insurance	  Maps,	  Michigan	  Tech	  Archives:	  

	  

Board	  of	  County	  Road	  Commissioners	  Houghton	  Co.	  Engineer:	  T.A.	  C
1917,	  1928.	  

General	  Map	  of	  Mills	  Along	  Torch	  Lake.	  
W.L.	  Kaiser,	  Plotter:	  A.	  Sippola,	  August	  1928.	  Map	  Folder	  27	  bb.	  

oon,	  Surveyor:	  	  

Osceola,	  Lake	  N	  	ͦ  2,	  Tamarack	  and	  Ahmeek	  Mill	  Sites.
1:200.	  April	  1,	  1923.	  Map	  Folder	  61	  c.	  

	  
	  1:600.	  March	  1,	  1918.	  Map	  Folder	  61	  c.	  

	  
Buildin
	  
The	  Lake	  Milling,	  Smelting	  &

g	  narrative:	  

cl
1917
osed	  unt

.	  It	  was	  closed	  between	  1927	  and	  1929,	  but	  in	  1930	  it	  finally	  closed	  and	  remained	  
	  Refining	  Co.	  Mill	  was	  the	  Tamarack	  #2	  Stamp	  Mill	  before	  

	  
il	  it	  was	  liquidated	  in	  1945.	  

	  
Supporting	  documents:	  
	  
See	  Section	  3	  (Supporting	  Documents)	  for	  Tamarack	  Sand	  Bank	  (1954	  drawing)	  
	  
New
ox
stored	  at	  times.	  The	  available	  storage	  space	  in	  the	  Lake	  C
ide	  a
	  Warehouse	  for	  Lake	  Chemical	  Plant	  –
nd	  the	  seasonal	  needs	  for	  C-‐O-‐C-‐S,	  a	  large	  amount	  of	  these	  products	  have	  to	  be	  

	  “Owing	  to	  the	  variation	  in	  demand	  for	  copper	  

departments	  is	  not	  sufficient	  to	  take	  care	  of	  this	  quantity,	  so	  additional	  space	  has	  to	  be	  
hemical	  and	  Secondary	  

pr
	  
ovided

The	  Lake	  Mill	  is	  conveniently	  located	  for	  this	  purpose	  as	  it	  adjoins	  the	  Tamarack	  
.	  

Reclamation	  plant	  on	  the	  south.	  The	  upper	  part	  of	  the	  mill	  is	  not	  needed	  and	  
scrapped	  this	  fall	  but	  part	  of	  the	  lower	  portion	  is	  being	  converted	  into	  a	  warehouse.	  All	  

will	  be	  

machinery	  and	  foundations	  in	  this	  part	  of	  the	  mill	  have	  been	  removed	  and	  openings	  for	  
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pumps	  or	  launders	  will	  be	  filled	  in	  and	  a	  cement	  floor	  laid	  on	  the	  fill.	  
replaced	  and	  made	  water	  tight.	  It	  will	  be	  necessary	  to	  put	  in	  a	  new	  wall	  on	  the	  west	  side	  of	  

The	  roof	  will	  be	  

the	  warehouse	  before	  the	  remainder	  of	  the	  building	  is	  torn	  down.	  
	  
enter	  the	  building.	  A	  tow-‐motor	  will	  remove	  the	  pallets	  –	  

One	  column	  was	  removed	  and	  a	  ramp	  provided	  at	  the	  north	  entrance	  so	  trucks	  can	  

are	  placed	  –	  and	  stock	  them	  from	  the	  trucks	  in	  piles	  so	  they	  can	  be	  easily	  taken	  out	  as	  
on	  each	  of	  which	  30	  or	  40	  bags	  

requ
	  

ired.
The	  sout
	  

to	  house	  unused	  machinery	  and	  electrical	  equipment.	  As	  the	  building	  is	  about	  80x200	  feet,	  
hern	  part	  of	  the	  building	  will	  not	  be	  needed	  for	  bag	  storage	  so	  will	  be	  used	  

there	  will	  be	  ample	  space	  for	  both	  purposes.	  
	  

	  
Depreciation,	  1923-‐

they	  wi
As	  two	  of	  the	  four	  stamps	  in	  the	  Lake	  Mill	  are	  duplicates	  of	  those	  in	  the	  Ahmeek	  Mill	  
ll	  be	  dismantled	  and	  used	  for	  spare	  parts	  for	  the	  Ahmeek	  heads.”	  22

1964:	  	  

P.	  5	  

Light	  &
•

	  Power,	  L	  M	  S	  &	  R,	  Ahmeek,	  Osceola	  and	  L	  S	  S	  C
Folder	  All:	  Plant	  Depreciation	  Record	  for	  LaSal

o.	  
 

le,	  Mutual	  Water	  

Depreciation	  of	  the	  plants	  by	  year	  from	  the	  1900
Ahmeek.23	  

s	  to	  the	  1940s,	  but	  no	  info	  on	  

	  
	  
Poten
The	  Lake	  Mill	  #2	  began	  depositing	  stamp	  sands	  into	  Torch	  Lake	  around	  1900	  	  and	  did	  so	  
continuously	  until	  1930.	  	  The	  original	  course	  sands	  contained	  copper	  and	  heavy	  metal.	  	  

tial	  Waste	  and	  Pollution	  Concerns:	  

These	  sands	  were	  reclaimed	  by	  Tamarack	  Reclamation	  Plant	  and	  re
grained	  tailings	  in	  a	  location	  just	  north	  of	  the	  original	  sand	  bank	  and	  directly	  down	  from	  

-‐deposited	  as	  fine-‐

the	  Tamarack	  Reclamation	  Plant	  into	  Torch	  Lake.	  	  The	  finer

	  
likely	  to	  spread	  throughout	  Torch	  Lake	  due	  to	  their	  flour-‐like

-‐grained	  tailings	  were	  mor
	  consistency.	  

e	  

	  
	  
	  
	  

                                        
22 	  
MT
C&H	  New

&H
s	  &	  View

23 
 

U	  C 	  Collectio
s,	  September	  1947,	  p.	  5.	  	  
n,	  	  5.10.3	  

        

(5.10.3)	  Depreciation,	  1923-‐1964,	  Box	  605	  	  	  
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35.	  Osceola	  Stamp	  Mill
	  
	  

	  

Significant:	  
Alternative	  (common
	  

No	  
)	  names	  for	  building:

	  

	  	  

Dates:	  
1. Bui

Mod
lt:
if
	  1
ie
899

4.

2.
3.

 
 

d
	  

 
Ceased	  op

	  (
era
exte
tion
rnal	  s
:	  1921
tructure):	  	  

Structure	  removed:	  1941
	  

5. 
	  

	  

	  
	  
Maps	  available:

Last	  time	  seen	  on	  map/aerial	  photo:	  	  

Sanborn	  Fire	  Insurance	  Maps,	  Michigan	  Tech	  Archives:	  

	  

Board	  of	  C
W.L

ounty	  Road	  C
.	  Kaiser,	  Plotter:	  A.	  Sippola,	  August	  1928.	  Map	  Folder	  27	  bb.	  

ommissioners	  Houghton	  Co.

1:200.	  April	  1,	  1923.	  Map	  Folder	  61	  c.	  

	  

	  

General	  Map	  of	  Mills	  Along	  Torch	  Lake.	  

Engineer:	  T.A.	  C
1917,	  1928.	  

oon,	  Surveyor:	  	  

Osceola,	  Lake	  N	  	ͦ  2,	  Tamarack	  and	  Ahmeek	  Mill	  Sites.	  1:600.	  March	  1,	  1918.	  Map	  Folder	  61	  c.	  

	  
Building	  narrative:	  
	  

the	  mill	  and	  boiler	  house	  were	  scrapped.	  
before	  C

The	  O
&H	  bought	  a	  controlling	  interest	  in	  1906	  and	  merged	  it	  with	  C

sceola	  Stamp	  Mill	  was	  owned	  and	  operated	  by	  the	  Osceola	  Mining	  C
&H	  in	  1911

ompany	  
.	  In	  1941	  

	  
	  
Supporting	  documents:	  
	  
See	  Section	  3	  (Supporting	  Documents)	  for	  Tamarack	  Sand	  Bank	  (1954	  drawing)	  
	  
Salvage	  Old	  Steam	  Pumps	  for	  Foundry	  Metal
used	  in	  supplying	  water	  for	  the	  Osceola	  and	  Tamarack	  Mills,	  now	  dismantled,	  have	  been	  

	  –	  “Two	  steam	  pumps	  which	  formerly	  were	  

converted	  into	  scrap	  metal	  to	  be	  used	  at	  our	  found
gleaned	  from	  the	  equipment,	  which	  was	  in	  service	  for	  many	  years.	  

ry.	  	  Over	  600	  tons	  of	  cast	  iron	  scrap	  were	  

	  
which	  cost	  the	  company	  $40,000	  was	  purchased	  in	  1905.	  	  Both	  were	  in	  con

The	  first	  pump	  was	  purchased	  from	  the	  Nordberg	  firm	  in	  1898	  and	  the	  second,	  

the	  discontinuance	  of	  operations	  at	  these	  two	  mills.	  
stant	  use	  until	  

80



	  
electrically	  driven	  pump	  was	  installed	  several	  years	  ago,	  and	  it	  too,	  will	  be	  scrapped	  in	  the	  

A	  similar	  pump	  which	  is	  located	  at	  the	  Ahmeek	  Mill	  has	  been	  out	  of	  service	  since	  an	  

near
	  

	  future.”	  24

Depreciation,	  1923-‐

	  	  

Light	  &	  Power,	  L	  M	  S	  &
1964

	  R,	  Ahmeek,	  Osceola	  and	  L	  S	  S	  C
:	  	  

• 

Folder	  All:	  Plant	  Depreciation	  Record	  for	  LaSal

Depreciation	  of	  the	  plants	  by	  year	  from	  the	  1900s	  to	  the	  1940s,	  but	  no	  info	  on	  
o.	  

le,	  Mutual	  Water	  

Ahmeek.25

Poten

	  
	  

	  

The	  	  
inuousl
Os
tial	  Waste	  an
ceola	  Mi

	  

metal.	  	  These	  sands	  were	  reclaimed	  by	  Tamarack	  Reclamation	  Plan
cont y	  unt

ll
il
	  began	  depositing	  stamp	  sands	  into	  Torch	  Lake	  around	  1900	  	  and	  did	  so	  
	  abo

d	  Pollution

ut	  1920.	  	  The	  

	  Con

origina

cerns:

l	  course	  sands	  contained	  
t	  and
copper	  

fine-‐grained	  tailings	  in	  a	  location	  just	  north	  of	  the	  original	  sand	  bank	  and	  dir
	  re-‐dep

and	  
osit
hea
ed	  
vy	  

ectly	  down	  
as	  

from	  the	  Tamarack	  Reclamation	  Plant	  into	  Torch	  Lake.	  	  The	  finer-‐grained	  tailings	  wer

	  
more	  likely	  to	  spread	  throughout	  Torch	  Lake	  due	  to	  their	  

	  

flour-‐like	  consistency.	  
e	  

                                                
24 C&H	  News	  &	  Views
25 MTU	  Archives,	  C&H

,	  September
	  Collection,	  

	  1944,	  
5.10.3

p
,	  
.	  
Bo
8.
x	  
	  
605.	  
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36.	  Mutual	  W
	  
Significant:	  

	  

Alternative	  (common
	  

Yes	  

ater,	  Light	  &	  Power	  Co.	  Pump	  House

)	  names	  for	  building:

	  

	  	  

Dates:	  
1.

3.
2.

 

4.

 
 

Bui
Mod

lt:
if
	  
i
1907
ed	  (

	  

 
Ceased	  opera

exte
tion
rnal	  s
:	  1937
truc

 
Structure	  removed:	  1944	  

	  
ture):	  	  

	  
5. Last	  time	  seen	  on	  map/aerial	  photo:	  	  

	  
	  
Maps	  available:
	  
Sanborn	  Fire	  Insur

	  

ance	  Maps,	  Michigan	  Tech	  Archives:	  1917,	  1928.

	  
	  

	  

	  
Buildin
	  
The	  Mutual	  Water,	  Light	  &

g	  narrative:	  

steam	  power	  to	  stamp	  mills.	  	  In	  1944	  it	  
	  Power	  Company	  was	  incorporated	  in	  1907	  to	  furnish	  water	  and	  

	  
&	  Refining	  Co.	  when	  it	  was	  liquidated,	  and	  

was
it
	  o
	  w
wne
as	  ina

d	  by
ct
	  C
ive	  
&H
bet
	  and
ween	  
	  the

1938	  
	  Lake	  M

and	  
illing,	  Smelting	  
1944.	  

	  
	  
Supportin
	  

g	  documents:	  

Depreciation,	  1923-‐
Light	  &

1964:	  	  	  
	  

	  

• 
	  Power,	  L	  M	  S	  &	  R,	  Ahmeek,	  Osceola	  and	  L	  S	  S	  C

Folder	  All:	  Plant	  Depreciation	  Record	  for	  LaSal
o.

le,	  Mutual	  Water	  

Depreciation	  of	  the	  plants	  by	  year	  from	  the	  1900s	  to	  the	  1940s,	  but	  no	  info	  on	  
Ahmeek.26	  

	  
Poten

transformers	  with	  PC
It	  is	  likely	  

tial	  Waste	  an
(but	  not	  cert

d	  Pollution

B	  oils	  were	  installed.	  	  There	  is	  no	  information	  on	  this	  in	  archival	  
ain)	  	  that	  th

	  Con
is	  po
cern
we
s:	  
r	  facility	  ceased	  operations	  before	  new	  

materials
	  

.	  	  	  	  

                                                
26 MTU	  Archives,	  C&H	  Collection,	  5.10.3,	  Box	  605.	  	  	   
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Blueprint	  Index	  for	  Phase	  21	  
Michigan	  Tech	  Archives	  &	  Copper	  Country	  Historical	  Collections	  

C&H	  Collection	  
	  

	  
Disc	  1:	  
MS005-‐32B16-‐2of2-‐9720_OVSZ	  –	  Mechanical	  Equipment:	  Boiler	  House,	  Ahmeek	  Mill,	  1930	  	  
(Boiler	  Room	  Floor	  Plan)	  
	  
MS005-‐32B19-‐1of2-‐9701_OVSZ	  –	  Lot	  Plan:	  All	  Buildings,	  Ahmeek	  Mill,	  1930	  (Boiler	  House,	  	  
Pump	  House,	  Transformer	  locations,	  etc.)	  
	  
Disc	  2:	  
MS005-‐32B19-‐1of2-‐9782_OVSZ	  –	  Mechanical	  Equipment:	  Pump	  House	  &	  Old	  Boiler	  House,	  	  
Ahmeek	  Mill,	  1930	  (Boiler	  House,	  Pump	  House,	  Transformers,	  Generators,	  etc.)	  
	  
Disc	  3:	  
MS005-‐32C20-‐1of2-‐8329_OVSZ	  –	  Tamarack	  Reclamation	  Plant:	  Sub-‐Station,	  Leaching	  &	  	  
Flotation	  Building	  Switchboard	  Floor	  &	  Gallery,	  1923	  (Gallery	  Floor	  &	  Switchboard	  Floor)	  
	  
Disc	  4:	  
MS005-‐32C20-‐1of2-‐11599_OVSZ	  –	  Tamarack	  Reclamation	  Plant:	  Fire	  Protection	  System,	  	  
1952	  (Includes	  Lake	  Chemical	  Warehouse	  &	  Mutual	  Pump	  House)	  
	  
MS005-‐32C21-‐10609_OVSZ	  –	  Tamarack	  Regrinding	  Plant:	  Tailings	  Launder	  General	  	  
Arrangement,	  1944	  (Blueprint	  of	  Tamarack	  Reclamation	  Plant)	  
	  
Disc	  5:	  
MS005-‐33D17-‐2of3-‐11598_OVSZ	  –	  Ahmeek	  Mill:	  Fire	  Protection	  System,	  1958	  (Ahmeek	  	  
Mill,	  Power	  House,	  Pump	  House,	  &	  Boiler	  House)	  
	  
Disc	  6:	  
Map	  61C-‐22	  –	  Property	  at	  Mill:	  Ahmeek	  Mill,	  1923	  (Ahmeek	  Mill,	  Boilers,	  Pumps,	  &	  
Generator)	  
	  
Map	  61C-‐30	  –	  C&H	  Stamp	  Mills	  &	  Houses,	  1914	  (Houghton	  County	  Electric	  Company	  Sub-‐	  
Station	  #9,	  Regrinding	  Plant	  Sub-‐Station,	  Lake	  Linden	  Electric	  Power	  Plant,	  Coal	  Dock	  Sub-‐	  
Station,	  North	  Flotation	  Plant,	  Leaching	  Plant,	  Regrinding	  Plant	  #2,	  Regrinding	  Plant	  #1,	  	  
Calumet	  Mill,	  Hecla	  Mill,	  Still	  House,	  &	  Boiler	  House)	  
	  
Map	  61C-‐50	  –	  Osceola,	  Lake	  #2,	  Tamarack	  and	  Ahmeek	  Mill	  Sites,	  1918	  (Ahmeek	  Mill	  	  
Power	  Plant,	  Ahmeek	  Mill	  Sub-‐Station,	  Tailings	  Plant	  Sub-‐Station,	  Calumet	  &	  Hecla	  Coal	  	  
Shed,	  Ahmeek	  Mill,	  Tamarack	  Regrinding	  Plant,	  Tamarack	  Mill,	  Lake	  Mill	  #2,	  Osceola	  Mill,	  	  
Mutual	  Pump	  House)	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Six	  CDs	  provided	  with	  Phase	  2	  Report	  
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John	  Baeten	  
	  

	  
Engineering	  and	  Mining	  Journal	  

	  
1918,	  Vol.	  105	  
	  
Pg.	  82,	  Jan

plant	  in	  F
“Calumet	  &
ebr

.	  12,	  1918	  “New	  Min
	  

uary	  at	  L
	  Hecla,	  Calumet,	  Mich.,	  completed	  2000-‐ton	  ammonia-‐

ind

in d	  Metallurgical	  Con

	  construction	  of

struction

capacity,	  having	  left	  contract	  to	  American	  Bridge	  C
ake	  L en	  and

g	  an

	  started
o.;	  foundation	  for	  substation	  for	  

	  addition	  to

	  in

	  d
le
	  1917”	  

o
ac
uble
hing	  
	  

power	  transmission	  and	  steel	  addition	  to	  coal	  docks	  completed;	  constructing	  3000	  x	  
20
wo
-‐ft	  drainage	  canal	  in	  Swedetown	  swamp	  to	  eliminate	  excessive	  pumping	  in	  mine	  

	  
Pg.	  221,	  Jan

rkings.”	  

	  

for	  the	  C
Linden.

“C
	  	  E
alumet	  &
xpect

.	  26,	  1918	  “Min

ed	  t
	  H
o	  
ecla:	  -‐	  
be	  rea

Dou
dy	  

in

b

g	  News”	  
b
efore	  
ling	  2000

sprin
-‐
g
to
;	  
n	  capacity	  of	  leaching	  plant	  at	  L

hilean	  mills,	  increasing	  capacity	  from	  1600	  tons	  daily	  to	  2400	  tons.	  	  Due	  to	  
and	  the	  substitution	  of	  Harding	  mills	  

ake	  

delayed	  deliveries	  of	  machinery,	  change	  somewhat	  slow	  and	  units	  are	  being	  
substituted	  one	  at	  a	  time,	  so	  not	  to	  interfere	  with	  production.”	  
	  
Pg.	  353,	  Feb.	  16,	  1918	  “Editorial	  Correspon
	  
Hubbel

“T
l,	  is	  nearing	  completion.	  	  This	  steel	  structure	  is	  built	  to	  unload	  a	  10,000	  ton	  
he	  construction	  of	  the	  New	  Steel	  Coal	  Bridge,	  by	  the	  C

dence”	  
alumet	  &	  Hecla	  at	  

cargo	  of	  coal	  in	  24	  hours.	  C
11	  tons	  of	  coal.	  	  Everything	  

lam	  diggers	  will	  be	  used	  of	  10	  ton	  weight	  and	  will	  handle	  

promised	  for	  February.	  	  Because	  of	  the	  6	  months	  winter	  in	  the	  copper	  country	  and	  
is	  in	  readiness	  for	  the	  plant	  but	  the	  motors,	  which	  are	  

the	  necessity	  for	  securing	  coal	  by	  water	  transportation,	  enormous	  tonnages	  must	  be	  
secured	  in	  the	  summer	  and	  carried	  through	  the	  winter.	  	  Fires	  in	  huge	  coal	  piles	  a

Pg.	  575,	  March	  23,	  1918	  “Min

numerous.	  	  This	  new	  coal	  bridge,	  with	  its	  large	  clean-‐up	  clams,	  can	  speedily	  handle	  a	  
fire	  by	  the	  simple	  process	  of	  moving	  the	  coal.”	  
	  

re	  

	  
and	  completion	  of	  new	  office	  house	  building	  is	  only	  construction	  contemplated	  this	  

“Calumet	  &	  Hecla:	  …Completion	  of	  1
ing	  News”	  

0,000-‐kw	  power	  house	  at	  Lake	  Linden	  

year.”
	  
Pg.	  704,	  April	  13,	  1918	  “Min

	  

	  
continuance	  of	  t

“Calumet	  &
he	  
	  H
fire	  
ecla:	  
which	  
Subsidiar

ha

in

s	  

g	  News”	  

coal	  st 	  Dol
been	  
ies	  su

bu
ffering	  
rning	  

considerable	  loss	  through	  the	  

although	  two	  steam	  shovels	  and	  60	  men	  have	  been	  removing	  the	  coal	  steadily.	  	  
orage	  at lar	  Bay.	  	  Fighting	  fire	  costly	  task

stea
	  and	  not
dily	  for	  

	  yet
two	  
	  under	  cont
weeks	  in	  t

rol
he	  
,	  
soft	  

Stor

Pg.	  1064,	  Jun

age	  pile	  contained	  over

e	  8,	  1918	  “Min

	  100,00

ing	  News”	  

0	  tons.”	  
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Separation

“Calumet	  &
	  patents	  in	  installing	  flotation	  plant.	  	  To	  put	  new	  barrel	  drum	  on	  

	  Hecla:	  Not	  to	  be	  delayed	  by	  recent	  decision	  as	  to	  Minerals	  

Nordberg	  hoisting	  engines	  at	  No.	  5	  Tamarack.	  	  Production	  at	  reclamation	  plant	  
uniform	  and	  uninterrupted.”	  
	  
1918,	  Vol.	  106
Pg.	  305	  cont
	  

ains
	  

Pg.	  88,	  July	  13,	  1918	  “Min

	  a	  fairly	  comprehensive	  treatise	  on	  coal	  pulverization.	  	  	  

fl
	  

Pg.	  237,	  August	  3,	  1918:	  “Editorial	  Correspon

otation	  
“C
plant	  similar	  to	  plant	  in	  H
alumet	  &	  Hecla:	  American	  Bridge	  C

ing	  News”	  

ecla	  mill.”	  
o.	  beginning	  construction	  on	  2000-‐ton	  

	  

	  
content	  of	  the	  stamp	  sands	  is	  becoming	  more	  and	  more	  important	  year	  after	  year	  as	  

“The	  Calumet	  &	  Hecla	  Co.’s	  Operations	  for
den
	  the

ce”	  
	  recovery	  of	  the	  slight	  copper	  

the	  company	  adds	  to	  its	  equipment	  for	  working	  over	  the	  old	  sands,	  and	  a	  recovery	  
of	  copper	  is	  now	  being	  made	  from	  this	  former	  waste	  materia
the	  recovery	  of	  amygdaloid	  rock.	  	  For	  many	  years	  stamp	  sand	  has	  been	  used	  in	  the	  

l	  that	  is	  greater	  than	  

building	  of	  highways,	  in	  making	  concrete	  for	  construction	  work,	  in	  laying	  sidewalks,	  
and	  for	  similar	  uses.	  	  It	  was	  estimated	  when	  the	  plans	  were	  made	  fo
reg
recovered.

rinding
	  
	  
	  
p
No.
lan
	  1	  
ts,
reg
	  tha
rin
t	  a
din
bou
g
t
	  p
	  37	  
lan
½%	  
t,	  how

of	  
ever,
the	  cop

	  sta
p
rt
er	  
ed	  
contained	  in	  the	  

r	  building	  the	  

the	  copper.	  	  No.	  2	  plant	  was	  then	  constructed,	  and	  a	  le
recoverin
aching	  plant,	  to

g	  an	  a
sa
vera
nd	  
g
cou
e	  of	  

ld	  be	  

increase	  the	  recovery	  was	  put	  up	  and	  handled	  2000	  tons	  of	  sand	  per	  da
	  sti
y.	  	  
ll	  furth

40%	  
er	  

of	  

Regrinding	  and	  leaching	  brought	  the	  recovery	  of	  copper	  up	  to	  about	  75%.	  	  A	  second	  
unit	  of
company	  turned	  its	  attention	  to	  oil	  flotation	  as	  a	  means	  of	  still	  further	  increasing	  the	  

	  the	  leaching	  plant	  was	  constructed,	  doubling	  the	  capacity,	  and	  then	  the	  

recovery.	  	  Experiments	  proved	  successful,	  and	  a	  plant	  is	  being	  installed.	  	  
Fou
approximately	  5000	  tons	  of	  stamp	  sand	  or	  tailings	  per	  day.	  	  When	  the	  entire	  

ndations	  are	  now	  going	  in	  and	  the	  17-‐unit	  plant	  will	  take	  care	  of	  the	  slimes	  from	  

in	  operation,	  the	  cost	  of	  copper	  from	  the	  stamp	  sands	  will,	  it	  is	  expected,	  be	  reduced	  
plant	  is	  

to
pr
	  ar
od
o
uced
und

	  in	  the	  d
	  4c.	  and	  pe

istr
r
ict.
haps
”	  
	  even	  lower.	  	  This	  would	  be	  the	  lowest-‐cost	  copper	  

	  	  
Pg.	  240,	  August	  3,	  1918:	  “Min
	  

	  
dredger,	  which	  handles	  tailings	  for	  regrinding	  mills.”	  

“Calumet	  &	  Hecla:	  Building	  drydock	  at	  Torch	  Lake	  for	  the	  big	  Bucyrus	  
ing	  News”	  

	  
Pg.	  427,	  August	  31,	  1918:	  “Min
	   “Calumet	  &	  Hecla:	  Steel	  for	  new	  flotation	  pla

ing	  News”	  

under	  cover	  and	  ready	  for	  installation	  of	  machinery.”	  
nt	  at	  Lake	  Linden	  in	  place.	  	  Plant	  

	  
Pg.	  808,	  November	  2,	  1918:	  “Min
	  
foundry.”

“Calumet	  &
	  	  

	  Hecla:	  Has	  installed	  electric	  furnace	  for	  making	  stamp	  shoes	  
ing	  News”	  

at	  
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1919,	  Vol.	  107:
	  

	  

Pg.	  73,	  Jan
	  
Linden	  leaching	  plant	  by	  substituting	  H

“Calumet	  &
.	  11	  1919:	  “New	  Min

	  Hecla	  Mining	  C
in
o.,	  C
g	  an

alumet,	  Mich.,	  increased	  capacity	  of	  Lake	  
d	  Metallurgical	  Con

ardinge	  mills	  for	  Chilean	  mills;	  installed	  240	  

struction	  in	  1918”	  

fort
Linden;	  installed	  electric	  furnace	  for	  making	  stamp	  shoes;	  began	  construction	  of	  

y-‐ton	  cars;	  completed	  10,000-‐kw	  power	  house	  and	  office	  building	  at	  Lake	  

2000
	  
Pg.	  340,	  Feb.	  15,	  1919:	  “Min

-‐ton	  flotation	  plant.”	  

	   “Calumet	  &	  Hecla	  (Calumet)	  –	  
ing	  News”	  

Installing	  two	  new	  heads	  at	  Point	  Mills.	  Wor

H
delayed	  by	  late	  delivery	  of	  steel	  and	  equipment.	  	  At	  Lake	  Linden,	  using	  new	  

k	  

	  
Pg.	  1062,	  Jun

ardinge	  mills	  recently	  installed	  and	  pushing	  construction	  of	  flotation	  plant.”	  

	  
does	  not	  aggregate	  30,000,000	  lb.	  	  Some	  of	  the	  Michigan	  copper	  mines	  have	  small	  

“Copper	  Metal	  on	  H
e	  14,	  1919:	  “Editorial	  Correspon

and	  in	  the	  Lake	  Superior	  sme
dence”	  

lting	  plants	  at	  this	  writing	  

amounts	  stored	  in	  New	  York	  warehouses,	  but	  practically	  none	  abroad.	  	  The	  total	  
amount	  stored	  is	  just	  one	  month’s	  output	  of	  the	  mines	  of	  this	  distri
under	  normal	  conditions.	  

ct,	  operating	  

	  
total	  of	  20,000,000	  lb.	  	  	  This	  is	  the	  combined	  total	  showing	  at	  the	  C

Calumet	  &	  Hecla	  and	  subsidiary	  mines	  have	  the	  greatest	  amount	  on	  hand,	  a	  

plant	  at	  Hubbell	  and	  the	  Lake	  Superior	  Smelting	  Co.’s	  plant	  at	  Dollar
alumet	  &
	  Bay,	  the

	  H
	  
ecla	  

su
	  
bsidia

The	  Lake	  Superior	  plant	  was	  shut	  down	  10	  days	  ago	  and	  all	  smelting	  
ry	  plant.	  

hereafter	  will	  be	  done	  at	  H
on	  hand	  at	  Dollar	  Bay	  was	  reshipped	  to	  H

ubbell.	  	  A	  substantial	  amount	  of	  mass	  copper	  which	  was	  

Bay	  plant	  will	  be	  reopened	  when	  conditions	  improve	  again	  or	  not	  will	  be	  
ubbell	  for	  treatment.	  	  Whether	  the	  Dollar	  

determined	  by	  the	  future	  product	  of	  the	  C
of	  navigation,	  shipments	  of	  metal	  have	  been	  heavy	  and	  practically	  all	  of	  the	  copper	  

alumet	  &	  Hecla	  mines.	  	  Since	  the	  opening	  

ha
	  
Pg.	  1103,	  Jun

s	  been	  sent	  o

e	  21,	  1919:	  “Min

ut	  to	  fill	  urgent	  orders.”	  	  

overhauled	  in	  drydock	  at	  Point	  Mills.	  Revolving	  screen	  removed.	  	  
	   “Calumet	  &	  Hecla	  (Calumet)	  –	  

ing	  News”	  
Big	  dredge	  in	  operation,	  after	  having	  been	  

le
operation	  in	  three	  months.	  	  C
aching	  plants	  doing	  full	  duty	  and	  oil	  flotation	  in	  connection	  therew

Grinding	  a
ith	  will	  

nd

alumet	  &	  Hecla	  output	  down	  to	  50%	  basis.	  	  Thirteen	  
be	  
	  
in	  

stamp	  heads	  out	  of	  28	  running	  at	  the	  mills,	  handling	  conglomerate	  exclusively.	  	  
Small	  tonnage	  from	  Osceola	  amygdaloid	  comes	  from	  necessary	  shipments	  of	  rock	  
taken	  in	  openings.	  	  But	  14	  furnaces	  working	  at	  smelter.	  	  Only	  construction	  in	  
progress	  is	  erection	  of	  steel	  work	  for	  flotation	  plant	  at	  mills.	  	  When	  this	  plant	  is	  
working	  all	  conglomerate	  slimes	  will	  be	  either	  floate
	  
1919,	  Vol.	  108	  

d	  or	  leached.”	  

	  
Pg.	  292,	  Aug.	  16,	  1919:	  “Mining	  News”	  
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September,	  according	  to	  present	  plans,	  and	  will	  handle	  all	  conglomerate	  sands.	  	  

“Calumet	  &	  Hecla	  (Calumet)	  –	  New	  flotation	  plant	  will	  be	  running	  in	  

Steel	  work	  completed.”	  
	  
Pg.	  422,	  Sept.	  6,	  1919:	  “Min
	  
more	  copper	  than	  at	  any	  time	  before.	  	  Dredge	  working	  well.	  	  Additional	  flotation	  

“Calumet	  &	  Hecla	  (Calumet)	  –	  Reclamation	  plant	  at	  Lake	  Linden	  recovering	  
ing	  News”	  

plant	  ready	  on	  Sept.	  1.	  	  H
cargo	  having	  arrived.”	  

ardinge	  mills	  being	  relined	  with	  Belgian	  flint	  bricks,	  first	  

	  
Pg.	  594,	  Oct.	  4,	  1919:	  “Min
	  
successful.	  	  Survey	  of	  smeltery	  situation	  under	  way,	  but	  no	  decision	  as	  to	  extent	  of	  

“Calumet	  &	  Hecla	  (Calumet)	  -‐	  ….Experimenting	  with	  electric	  smelting,	  but	  not	  
ing	  News”	  

reb

1920,	  Vol.	  110:

uilding	  opera

	  

tions	  at	  Hubbell	  plant.”	  
	  

	  
Pg.	  790,	  Oct.	  16,	  1920:	  “News	  By	  Mining	  District”	  
Michigan	  –	  The	  Copper	  District	  –	  C&H	  Subsidiaries	  to	  Get	  Power	  From	  Lake	  Linden	  –	  
Tamarack	  Reclamation	  Plant	  Site	  Cleared”	  
	   “…The	  steel	  for	  the	  addition	  to	  the	  Calumet	  &	  Hecla	  flotation	  plant	  at	  Lake	  
Linden	  is	  expected	  to	  arrive	  soon.	  	  This	  building	  is	  being	  erected	  by	  the	  American	  
Bridge	  Co.	  
	   The	  site	  of	  the	  Tamarack	  reclamation	  plant	  is	  practically	  cleared	  of	  the	  old	  
Tamarack	  stamp	  mill	  and	  equipment.	  	  Excavation	  for	  the	  flotation	  and	  leaching	  
buildings	  are	  well	  under	  way.”	  
	  
	  
Pg.	  970,	  Nov.	  13,	  1920:	  “News	  By	  Min

	   “…Some	  of	  the	  amygdaloid	  mines	  are	  planning	  to	  test	  the	  flotat

ing	  District”	  

their	  slimes	  soon.	  	  The	  flotation	  of	  the	  copper	  in	  the	  conglomerate	  slimes	  of	  the	  
ion	  process	  of	  

C
success.	  	  At	  the	  C
alumet	  &	  Hecla	  and	  the	  shale	  formation	  of	  the	  White	  Pine	  C

alumet	  &	  Hecla	  the	  Minerals	  Separation	  process	  is	  used.”	  	  
opper	  Co.	  has	  been	  a	  

	  
1921,	  Vol.	  111:	  
	  
Pg.	  406,	  Feb.	  26,	  1921:	  “News	  by	  Min

about	  2	  weeks.	  	  This	  action	  was	  caused	  by	  the	  decreased	  supply	  of	  copper	  mineral	  
	   …”Calumet	  &	  Hecla	  has	  suspended	  operations	  at	  its	  electrolytic	  plant	  for	  

ing	  District”	  

wi

Pg.	  642,	  April	  9,	  1921:	  “News	  by	  Min
	  
th	  the	  required	  silver	  content.”	  

	  
that	  all	  th

….”The	  management	  of	  the	  C
eir	  properties	  will	  cease	  pr

alumet	  &
od

in

uc

g	  District”	  

tion	  f
	  H
o
ecla	  and	  subsidiaries	  has	  announced	  
r	  an	  indefinite	  period	  beginning	  

Michigan	  –	  The	  Copper	  District	  -‐	  Flotation	  to	  be	  Tried	  on	  Amygdaloid	  Slimes	  

April	  1.	  	  This	  means	  the	  shutting	  down	  of	  the	  Calumet	  &	  Hecla	  Mining	  Co.,	  the	  
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Ahmeek	  Mining	  C
the	  group	  operating	  since	  last	  November.	  	  This	  action	  is	  necessitated	  by	  the	  

o.,	  and	  the	  Isle	  Royale	  Copper	  Co.,	  these	  being	  the	  only	  mines	  of	  

condition	  of	  the	  copper	  market	  and	  is	  in	  line	  with	  the	  policy	  of	  other	  
producers	  throughout	  the	  country.”	  	  	  

large	  copper	  

	  
Pg.	  687,	  April	  16,	  1921:	  “News	  by	  Min

and	  power	  plant	  employees.”	  
still	  on	  the	  payroll,	  effective	  April	  16.	  	  This	  includes	  pump	  men	  and	  mill,	  smelter,	  
	   …”Calumet	  &	  Hecla	  has	  announced	  a	  25	  per	  cent	  cut	  in	  the	  wages	  of	  those	  

ing	  District”	  

	  	  
1921,	  Vol.	  112:
	  

	  

Pg.	  72,	  July	  9,	  1921:	  “News	  by	  Min

production	  at	  the	  Smelter,	  potential	  value	  of	  sands	  for	  the	  Tamarack	  plant	  and

g	  District”	  
	   SCANNED.	  	  This	  is	  a	  very	  deta

in
iled	  write-‐up	  which	  mentions	  a	  slow-‐dow

	  
n	  in	  

current	  amount	  of	  copper	  at	  smelters.	  
	  
Pg.	  274,	  August	  13,	  1921:	  “News	  by	  Min
	  
customers	  and	  100,000	  lb.	  for	  export.	  	  	  This	  metal	  will	  be	  shipped	  soon,	  these	  orders	  

…”Calumet	  &	  Hecla	  is	  in	  receipt	  of	  orders	  for	  200,000	  lb.	  for	  domestic	  
ing	  District”	  

be
furnaces	  (out	  of	  24)	  at	  the	  smelting	  plant.”	  
ing	  all	  that	  are	  on	  the	  C&H	  books.	  	  Calumet	  &	  Hecla	  continues	  to	  operate	  two	  

	  
Pg.	  314,	  August	  20,	  1921:	  “News	  by	  Min
	  
keep	  two	  furnaces	  in	  operation.	  	  There	  is	  still	  a	  considerable	  number	  of	  cupola	  

…”Calumet	  &	  Hecla	  has	  no	  orders	  on	  its	  books	  at	  present,	  but	  will	  continue	  to	  
ing	  District”	  

blocks	  to	  smelt,	  and	  these	  will	  be	  made	  up	  into	  anodes	  for	  the	  electrolytic	  plant,	  
being	  returned	  as	  cathodes	  and	  held	  in	  readiness	  for	  smelting	  into	  such	  shapes	  as	  
may	  be	  ordered.	  	  C&H

sha
the	  smelter,	  and	  this,	  with	  the	  cathodes,	  will	  permit	  filling	  of	  orders	  for	  special	  

	  still	  has	  a	  large	  amount	  of	  mass	  copper	  and	  some	  mineral	  at	  

comparatively	  small,	  and	  it	  
pes	  without	  the	  necessit

is	  b
y	  of	  

el
reca
ieved	  l

sting	  
ittl
st
e	  difficul
ock	  sha

t
p
y	  w
es.	  
il
	  Recent
l	  be	  ex

	  orders	  have	  been	  

in	  September.	  	  H

handling	  all	  business,	  under	  present	  market	  conditions,	  with	  two	  furnaces.”	  
	  
Pg.	  355,	  August	  27,	  1921:	  “News	  by	  Min
	  

perienced	  in	  

…”Calumet	  &
alf	  of	  it	  will	  be	  exported	  to	  France,	  in	  the	  form	  of	  billets,	  and	  the	  

	  Hecla	  has	  an	  order	  for
in
	  400,000	  
g	  District”	  

lb.,	  which	  will	  be	  shipped	  early	  

remainder	  is	  for	  domestic	  customers.	  	  This	  is	  the	  only	  business	  C
now	  has	  on	  its	  books.	  	  	  

alumet	  &	  Hecla	  

	  
subsidiaries	  this	  fall,	  is	  further	  indicated	  by	  the	  issuance	  of	  orders	  to	  economize	  to	  

There	  will	  be	  no	  resumption	  of	  mining	  by	  Calumet	  &	  Hecla	  and	  its	  

the	  utmost	  extent	  in	  every	  department,	  doing	  away	  with	  every	  expense	  possible.	  	  
Each	  department	  throughout	  the	  organization	  will	  “cut	  to	  the	  bone”,	  eliminating	  
cost
sufficiently	  to	  supply	  power	  for	  the	  maintenance	  of	  pumps.	  	  To	  cut	  costs,	  electric	  

s	  not	  absolutely	  essential.	  	  The	  power	  plant	  will	  continue	  to	  operate,	  but	  just	  

pumps	  have	  largely	  replaced	  steam	  and	  air	  pumps	  throughout	  the	  properties	  and	  in	  

98



so	  far	  as	  possible	  all	  necessary	  operations	  have	  been	  electrified.	  	  The	  central	  power	  
plant	  at	  Lake	  Linden	  will	  serve	  all	  of	  the	  C
	   Although	  it	  will	  take	  C&H	  and	  its	  subsidiaries	  several	  months	  to	  build	  up	  

&H	  mines….	  

their	  organizations	  when	  mining	  is	  resumed,	  it	  has	  on
work	  at	  capacity	  in	  producing	  copper	  without	  the	  loss	  of	  time	  when	  metal	  

e	  big	  asset	  that	  can	  be	  put	  to	  

conditions	  warrant.	  	  That	  is	  the	  reclamation	  plant	  on	  the	  conglomerate	  sands	  at	  
Lake	  Linden.	  	  This	  plant	  is	  in	  a	  constant	  state	  of	  readiness,	  and	  in	  twenty-‐four	  hours,	  
could	  be	  placed	  on	  a	  maximum	  production	  basis	  of	  nearly	  2,000,000	  lb.	  of	  refined	  
copper	  per	  month.”	  
	  
Pg.	  872,	  Nov.	  26,	  1921:	  “News	  by	  Mining	  District”	  
	  
	   “It	  is	  estimated	  that	  there	  are	  12,000,000	  tons	  of	  sand	  in	  the	  Tamarack	  
conglomerate	  tailings	  in	  Torch	  Lake,	  assaying	  at	  12	  ½	  lb.	  of	  copper	  to	  the	  ton.	  	  
Calumet	  &	  Hecla	  plans	  to	  complete	  the	  reclamation	  plant	  there	  next	  summer,	  and	  
the	  recovery	  of	  this	  metal	  will	  than	  begin.	  	  Though	  the	  deposit	  is	  not	  as	  extensive	  or	  
as	  rich	  as	  that	  of	  the	  Calumet	  &	  Hecla	  proper,	  the	  copper	  can	  be	  recovered	  at	  a	  low	  
cost	  and	  the	  plant	  investment	  will	  yield	  a	  large	  return.	  
	   The	  Calumet	  &	  Hecla	  deposit	  originally	  contained	  40,000,000	  tons,	  running	  
as	  high	  as	  14	  ½	  lb.	  of	  copper	  to	  the	  ton.	  	  In	  1920,	  the	  Calumet	  &	  Hecla	  tailings	  
assayed	  as	  13.1	  lb.	  to	  the	  ton,	  and	  of	  this	  amount	  10	  ¼	  lb.	  was	  recovered.	  	  A	  total	  of	  
14,138,240	  lb.	  was	  produced,	  at	  a	  cost	  of	  6.6c	  per	  lb.,	  exclusive	  of	  smelting	  and	  
selling	  expense.	  	  This	  cost	  was	  high,	  on	  account	  of	  the	  abnormal	  price	  of	  coal	  and	  the	  
high	  cot	  of	  labor	  and	  supplies.	  	  It	  compares	  to	  with	  a	  normal	  cost	  of	  4	  ½	  to	  5c.	  per	  lb.	  	  
In	  the	  few	  years	  the	  Calumet	  &	  Hecla	  reclamation	  plant	  has	  operated	  it	  has	  
recovered	  48,537,488	  lb.	  of	  copper.	  	  It	  is	  estimated	  the	  remaining	  sands	  carry	  over	  
450,000,000	  lb.	  of	  metal.”	  
	  
1922,	  Vol.	  113	  
	  
Pg.	  307,	  Feb	  18,	  1922:	  “News	  by	  Mining	  District”	  
	   “…Since	  the	  shutdown	  of	  the	  mines	  last	  spring,	  Calumet	  &	  H

	  

continued	  to	  operate	  its	  smelter,	  smelting	  such	  mineral	  and	  mass	  copper	  and	  cupola	  
blocks	  as	  had	  accumulated,	  and	  an	  average	  of	  more	  than	  2,000,000	  lb.	  a	  month	  of	  
refined	  copper	  has	  been	  turned	  out.	  	  The	  smelter	  now	  has	  only	  enough	  material	  to	  
keep	  it	  operating	  until	  a	  new	  supply	  comes	  from	  the	  mills	  upon	  the	  resumption	  of	  
mining.”

Pg.	  

ecla	  has	  

426,

	  

	  
have	  not

“The	  tables	  and	  other	  equipment	  in	  the	  C
	  March	  11,	  1922:	  “News	  By	  Min

disclosed	  that	  only	  minor	  repairs
	  been	  seriously	  affected	  b

	  wi
y	  t
ll	  be
he	  long	  suspension,	  a

ing	  District”	  
alumet	  mill	  of	  the	  C

nd	  investiga
alumet	  &
tion	  ha

	  H
s	  
ecla	  

readiness	  is	  proceeding	  satisfactorily.	  	  Probably	  not	  more	  than	  three	  heads	  will	  be	  
	  necessary.	  	  The	  work	  of	  getting	  the	  mill	  in	  

put	  in	  operation	  April	  1,	  and	  production	  will	  probably	  be	  comparatively	  small	  for	  
the	  first	  few	  months.	  	  Vein	  rocks	  now	  being	  hoisted	  from	  some	  of	  the	  conglomerate	  
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shafts	  during	  the	  progress	  of	  shaft	  repairs	  will	  be	  shipped	  to	  the	  mill	  as	  soon	  as	  the	  
hea
	  
Pg.	  695,	  April	  22,	  1922:	  “News	  by	  Min
	  

ds	  are	  ready	  for	  it.”	  	  

conglomerate	  department	  to	  the	  C
“Only	  2,000	  tons	  of	  “rock”	  is	  being	  shipped	  daily	  from	  the	  C

ing	  District”	  
alumet	  &	  Hecla	  

obtained	  during	  the	  first	  three	  months	  of	  1921,	  this	  tonnage	  will	  give	  1,887,000	  lb.	  
sixteen	  out	  of	  the	  twenty	  four	  hours.	  

alumet	  mill,	  where	  six	  heads	  are	  in	  operation	  
	  If	  there	  is	  no	  decrease	  in	  the	  high	  yield	  

of	  
in	  a
refined	  copper	  per	  month,	  which	  is	  only	  30	  per	  cent	  of	  normal	  for	  the	  entire	  mine	  

	  
Pg.	  937,	  May	  27,	  1922:	  “News	  by	  Min

verage	  years.”	  

	  
Eight	  furnaces	  at	  the	  smelter

…”At	  the	  Calumet	  mill	  of	  C
	  are	  als

alumet	  &
o	  in	  o

ing	  District”	  

increasing	  as	  shaft	  repairs	  progress	  and	  men	  can	  be	  employed	  in	  actual	  mining.	  	  
pe
	  H
r
ecla,	  eight	  heads	  are	  being	  operated.	  	  
ation.	  	  Production	  is	  gradually	  

Rock	  shipments	  now	  run	  about	  2500	  tons	  daily.”	  
	  
1922,	  Vol.	  114	  
	  
Pg.	  205,	  July	  29,	  1922:	  “The	  Mining	  News”	  
	   “Calumet	  &	  Hecla	  Resumes	  Construction	  of	  Torch	  Lake	  Re-‐treatment	  Plant	  –	  
Work	  has	  been	  resumed	  on	  the	  construction	  of	  the	  reclamation	  plant	  on	  the	  
Tamarack	  conglomerate	  sands,	  Torch	  Lake.	  	  Calumet	  &	  Hecla	  will	  push	  the	  project	  
although	  its	  completion	  will	  not	  be	  possible	  before	  the	  spring	  of	  1924.	  	  The	  plant	  
will	  be	  designed	  to	  treat	  850,000	  tons	  per	  year,	  as	  compared	  with	  a	  maximum	  
capacity	  of	  1,500,000	  tons	  for	  the	  Calumet	  &	  Hecla	  plant.	  	  There	  is	  approximately	  
12,000,000	  tons	  in	  the	  Tamarack	  deposit,	  which	  averages	  by	  assay	  12	  ½	  lb.	  of	  
copper	  to	  the	  ton,	  10lb.	  of	  which	  can	  be	  reclaimed.	  	  Costs	  under	  normal	  conditions	  
are	  from	  4	  ½	  to	  5	  c.	  per	  lb.	  	  The	  four	  processes	  used	  in	  reclamation	  are	  regrinding	  of	  
the	  coarser	  sands,	  washing,	  leaching	  and	  flotation.	  	  The	  leaching	  and	  flotation	  will	  be	  
practically	  one.	  	  The	  foundations	  are	  already	  in.”	  
	  
Pg.	  212,	  July	  29,	  1922:	  “News	  by	  Mining	  District”	  
	   “In	  the	  Calumet	  and	  Hecla	  tailing	  deposit	  there	  is	  40,000,000	  tons	  of	  material	  
containing	  an	  average	  of	  14	  ½	  lb.	  of	  copper	  per	  ton.	  	  Approximately	  2	  ½	  lb.	  is	  lost	  in	  
retreatment.	  	  The	  sands	  farthest	  out	  in	  the	  lake	  are	  the	  dredged	  during	  the	  summer,	  
those	  inshore	  being	  taken	  out	  in	  winter	  on	  account	  of	  ice	  in	  the	  lake.	  	  The	  sands	  
farthest	  out	  are	  the	  newer	  tailings	  and	  are	  not	  as	  rich	  as	  those	  inshore.	  So	  while	  the	  
reclamation	  plant	  may	  be	  working	  to	  capacity	  in	  summer	  the	  recovery	  may	  not	  be	  
as	  high	  as	  it	  is	  during	  the	  winter.	  
	   Resumption	  of	  work	  on	  the	  Tamarack	  reclamation	  plant	  and	  haulage	  way	  in	  
the	  Calumet	  &	  Hecla	  conglomerate	  department…are	  all	  cited	  as	  evidences	  for	  faith	  
in	  the	  Lake	  district	  and	  forerunners	  of	  a	  return	  of	  normal	  activities	  and	  prosperity.”	  
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Pg.	  433,	  September	  2,	  1922:	  “News	  by	  Mining	  District”	  
	  
which	  are	  smelting	  cupola	  blocks	  for	  the	  electrolytic	  plant.	  	  The	  smelter	  force	  now	  

“…At	  the	  Calumet	  &	  Hecla	  smelter,	  twelve	  furnaces	  are	  in	  operation,	  two	  of	  

numbers	  350	  men,	  on	  full	  time.”
	  
1923,	  Vol.115	  

	  

	  
Pg.	  37,	  January	  6,	  1923:	  “News	  by	  Mining	  District”	  
	  
mills,	  no	  satisfactory	  substitute	  having	  been	  found	  in	  this	  country.	  	  A	  cargo	  if	  the	  

“…Danish	  pebbles	  continue	  to	  do	  duty	  in	  the	  Calumet	  &	  Hecla	  regrinding	  

ova
navigation	  and	  pr

l-‐shaped	  flint	  stones	  was	  received	  from	  Denmark	  during	  the	  season	  of	  

have	  been	  made	  from	  time	  to	  time	  to	  obtain	  flint	  in	  the	  domestic	  market	  but	  none	  
actically	  a	  two	  years’	  supply	  is	  kept	  constantly	  on	  hand.	  	  Efforts	  

has	  ever	  measured	  up	  to	  the	  requirements	  as	  the	  Danish	  pebbles.”	  
	  
Pg.	  339,	  February	  17,	  1923:	  “News	  by	  Min

at	  least	  temporarily.	  	  A	  change	  in	  refining	  methods,	  involving	  cleaner	  skimming	  has	  
	   “…Calumet	  &	  Hecla	  has	  discontinued	  the	  electrolytic	  treatment	  of	  its	  copper,	  

ing	  District”	  

reduced	  the	  silver	  content	  in	  the	  copper	  to	  only	  a	  small	  amount,	  making	  electrolytic	  
treatment	  unnecessary.”	  	  	  
	  
Pg.	  688,	  April	  14,	  1923:	  “News	  by	  Mining	  District”	  
	   “…The	  reclamation	  plant	  of	  Calumet	  &	  Hecla	  should	  do	  better	  this	  year.	  	  
Throughout	  the	  summer	  the	  dredge	  will	  operate	  on	  conglomerate	  sands	  deposited	  
farther	  out	  in	  Torch	  Lake.	  The	  tailing	  was	  from	  rock	  treated	  in	  the	  early	  days	  of	  the	  
property,	  when	  losses	  were	  comparatively	  heavy,	  and	  assays,	  better	  than	  14	  lb.	  to	  
the	  ton.	  	  	  During	  the	  winter	  the	  dredge	  operates	  closer	  inshore,	  owing	  to	  ice	  
conditions,	  scooping	  up	  sand	  deposited	  in	  the	  later	  years	  and	  containing	  less	  copper	  
than	  the	  outlying	  tailing.	  
	   The	  Tamarack	  reclamation	  plant,	  which	  will	  go	  into	  operation	  in	  the	  spring	  of	  
1924,	  should	  add	  approximately	  800,000	  lb.	  of	  refined	  copper	  per	  month	  to	  Calumet	  
&	  Hecla	  production.	  	  Tamarack	  tailing	  assays	  an	  average	  of	  2lb.	  less	  per	  ton	  than	  
that	  of	  C.&H.,	  and	  the	  capacity	  of	  the	  Tamarack	  plant	  will	  be	  a	  little	  more	  than	  half	  
that	  of	  the	  Calumet.	  	  The	  greater	  part	  of	  the	  machinery	  and	  tank	  equipment	  of	  the	  
Tamarack	  plant	  will	  be	  installed	  this	  summer,	  work	  on	  the	  buildings	  being	  about	  
completed.”	  	  
	  
Pg.	  863,	  May	  12,	  1923:	  “News	  by	  Mining	  District”	  
	   “All	  equipment	  for	  the	  reclamation	  plant	  which	  Calumet	  &	  Hecla	  is	  building	  
on	  the	  Tamarack	  conglomerate	  tailing	  deposit	  in	  the	  Michigan	  copper	  district	  is	  on	  
the	  ground,	  and	  shipment	  of	  dredge	  parts	  will	  be	  made	  soon.	  	  The	  dredge	  will	  be	  
assembled	  at	  the	  Calumet	  &	  Hecla	  drydock	  at	  Point	  Mills.”	  	  	  
	  
Pg.	  908,	  May	  19,	  1923:	  “News	  by	  Mining	  District”	  
	   “Electrolytic	  Plant	  Idle	  for	  Some	  Time	  to	  Come	  –	  It	  is	  unlikely	  the	  Calumet	  &	  
Hecla	  electrolytic	  plant	  will	  again	  be	  operated	  for	  some	  time	  to	  come,	  at	  least	  until	  
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Osceola	  and	  the	  Osceola	  amygdaloid	  shafts	  of	  the	  parent	  company	  are	  reopened.	  	  
The	  only	  C
amount	  of	  silver	  in	  its	  copper	  is	  Isle	  Royale,	  little	  being	  found	  in	  the	  conglomerate	  or	  

alumet	  &	  Hecla	  property	  now	  operating	  which	  has	  any	  appreciable	  

in	  Ahmeek	  rock.	  	  Since	  suspension,	  of	  the	  electrolytic	  plant,	  orders	  specifying	  
electrolytic	  copper	  are	  filled	  at	  Perth	  Amboy,	  N.J.,	  where	  the	  anodes	  are	  shipped	  for	  
el
	  
1924,	  Vol.	  117

ectrolytic	  treatment.”	  
	  	  	  

	  
	  
Pg.	  68,	  January	  12,	  1924:	  “Calumet	  &	  Hecla	  Sees	  More	  Economical	  Production	  
Ahead”	  
	   “…Construction	  work	  in	  the	  new	  Tamarack	  reclamation	  plant,	  which	  will	  
reclaim	  copper	  from	  the	  waste	  Tamarack	  conglomerate	  sand	  in	  Torch	  Lake,	  is	  
proceeding.	  	  Installation	  of	  equipment	  involves	  the	  setting	  up	  of	  separators,	  tables,	  
conveyors,	  regrinding	  mills,	  settling	  tanks,	  and	  flotation	  and	  precipitation	  units.	  	  
Work	  on	  the	  dredge	  is	  well	  underway	  and	  the	  completion	  and	  operation	  of	  the	  
entire	  plant	  is	  expected	  in	  the	  spring.	  	  Copper	  will	  be	  made	  for	  around	  6c.	  per	  pound	  
judging	  from	  the	  work	  done	  in	  the	  C&H	  plant.	  
	  
Pg.	  264,	  Feb.	  9,	  1924:	  “Pulverizing	  Plant	  Will	  Cut	  Fuel	  Bill”	  
	  
Hu
be	  pushed	  to	  completion.	  	  With	  the	  completion	  of	  this	  plant,	  a	  saving	  of	  fully	  30	  per	  
bbell,	  Mich.,	  will	  be	  housed	  in	  a	  building	  of	  steel	  construction,	  work	  on	  which	  will	  

“The	  fuel-‐pulverizing	  plant	  at	  the	  Calumet	  &	  Hecla	  Consolidated’s	  smelter	  at	  

cent	  in	  fuel	  consumption	  should	  result.”	  
	  
Pg.	  738,	  May	  3,	  1924:	  “Tamarack	  Reclamation	  Plant	  Ready	  By	  Summer	  if	  
Needed”	  
	   “Work	  is	  proceeding	  on	  final	  stages	  of	  construction	  at	  the	  Tamarack	  
reclamation	  plant	  of	  Calumet	  &	  Hecla	  Consolidated,	  in	  the	  Michigan	  copper	  district,	  
and	  it	  will	  be	  ready	  for	  use	  this	  summer	  if	  needed.	  	  Ten	  pounds	  or	  better	  of	  refined	  
copper	  per	  ton	  should	  be	  reclaimed	  from	  the	  waste	  sands	  or	  tailings	  of	  the	  old	  
Tamarack	  conglomerate	  mill.	  	  	  
	   It	  is	  estimated	  the	  deposit	  contains	  12,000,000	  tons	  of	  sand	  and	  operating	  at	  
capacity	  it	  will	  take	  about	  15	  years	  to	  exhaust	  the	  supply.	  	  The	  capacity	  of	  the	  plant	  
will	  be	  approximately	  850,000	  lb.	  of	  refined	  copper	  per	  month.”	  	  
	  
Pg.	  938,	  June	  7,	  1924:	  “Calumet	  &	  Hecla	  Proceeds	  With	  Big	  Construction	  
Projects”	  
	   “Construction	  work	  is	  proceeding	  at	  Calumet	  &	  Hecla	  Consolidated’s	  
reclamation	  plant	  on	  the	  Tamarack	  conglomerate	  sands,	  in	  the	  Michigan	  copper	  
district.	  	  The	  trestle	  for	  the	  launder	  from	  the	  outer	  edge	  of	  the	  sand	  deposit	  to	  the	  
plant	  is	  being	  built,	  and	  in	  the	  interior	  of	  the	  plant	  itself	  the	  installation	  of	  
equipment	  is	  well	  toward	  completion.	  
	   The	  plant	  probably	  will	  not	  resume	  operation	  until	  the	  metal	  market	  
strengthens.	  	  Good	  progress	  is	  being	  made	  on	  the	  construction	  of	  the	  fuel-‐
pulverizing	  plant,	  which	  will	  feed	  the	  furnaces	  with	  pulverized	  coal,	  will	  be	  
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completed	  this	  summer.	  	  It	  should	  effect	  a	  saving	  of	  30	  per	  cent	  or	  more	  in	  the	  fuel	  
cost	  of	  smelting.”	  
	  	  
1924,	  Vol.	  118	  
	  
Pg.	  544,	  October	  4,	  1924:	  “Tamarack	  Reclamation	  Plant,	  in	  Michigan,	  Virtually	  
Finished”	  
	   “The	  new	  Tamarack	  reclamation	  plant	  of	  the	  Calumet	  &	  Hecla	  Consolidated	  is	  
nearing	  completion.	  	  A	  channel	  is	  being	  built	  into	  the	  shore	  plant,	  and	  installation	  of	  
equipment	  is	  in	  its	  final	  stages.	  	  The	  entire	  project	  will	  be	  completed,	  it	  is	  estimated,	  
in	  eight	  weeks.	  	  It	  has	  not	  been	  decided,	  however,	  when	  the	  plant	  will	  go	  into	  
operation.	  	  This	  is	  dependent	  on	  the	  metal	  market,	  and	  there	  is	  no	  demand	  in	  sight	  
for	  additional	  production.	  	  The	  plant,	  working	  at	  capacity,	  will	  recover	  
approximately	  900,000	  lb.	  of	  refined	  copper	  per	  month	  from	  the	  Tamarack	  
conglomerate	  sands,	  or	  about	  half	  the	  capacity	  of	  the	  Calumet	  plant.”	  
	  
Pg.	  705,	  November	  1,	  1924:	  “C.	  &H.	  Coal-‐Pulverizing	  Plant	  in	  Operation
Muc
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of	  a	  melting	  furnace	  of	  large	  capacity.	  	  	  This	  addition	  to	  the	  plant’s	  melting	  facilities	  

At	  the	  second	  step	  in	  smelter	  improvements,	  the	  company	  plans	  the	  erection	  

will	  release	  the	  three	  Jumbo	  type	  furnaces,	  which	  now	  are	  used	  for	  both	  melting	  and	  
refin
pace	  with	  production,	  even	  though	  it	  is	  increased	  with	  the	  development	  of	  a	  better	  

ing,	  for	  refining	  only.	  	  The	  proposed	  improvement	  will	  enable	  the	  plant	  to	  keep	  

market	  for	  metals.”	  
	  
1925,	  Vol.	  119	  
	  
Pg.	  262,	  February	  7,	  1925:	  “Will	  Start	  Tamarack	  Reclamation	  Plant	  in	  
Michigan”	  
	   “Calumet	  &	  Hecla	  Consolidated’s	  new	  reclamation	  plant	  on	  the	  Tamarack	  
conglomerate	  sands,	  in	  the	  Michigan	  copper	  district,	  will	  be	  “turned	  over”	  on	  March	  
1	  for	  adjustments.	  	  After	  a	  thorough	  testing,	  the	  plant	  will	  go	  into	  operation,	  
probably	  April	  1	  or	  May	  1.	  	  It	  will	  produce	  about	  700,000	  lb.	  of	  refined	  copper	  per	  
month	  at	  an	  estimated	  cost	  of	  9c.	  per	  lb.	  
	   The	  capacity	  of	  the	  plant	  is	  approximately	  three-‐eighths	  that	  of	  the	  Calumet	  
plant.	  	  Tamarack	  sands	  are	  not	  as	  rich	  as	  those	  of	  the	  Calumet	  &	  Hecla,	  and	  
consequently	  recovery	  of	  refined	  copper	  will	  be	  less	  and	  cost	  per	  lb.	  higher.	  	  It	  is	  
estimated	  that	  there	  are	  12,000,000	  tons	  of	  sand	  in	  the	  Tamarack	  deposit,	  from	  
which	  120,000,000	  lb.	  of	  copper	  should	  be	  recovered.	  	  On	  this	  basis,	  it	  will	  require	  
about	  fourteen	  years	  to	  treat	  the	  entire	  supply.”	  
	  
Pg.	  380,	  February	  28,	  1925:	  “New	  C&H	  Furnace	  Will	  Handle	  225	  Tons	  Daily”	  
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	   “One	  of	  the	  three	  large	  furnaces	  which	  is	  being	  built	  at	  the	  Calumet	  &	  Hecla	  
Smelting	  plant,	  in	  the	  Michigan	  copper	  district,	  will	  have	  a	  capacity	  of	  220	  to	  225	  
tons	  of	  metal	  a	  day.	  	  It	  will	  be	  used	  for	  melting	  purposes	  only,	  leaving	  the	  other	  two	  
furnaces	  for	  refining.	  	  These	  furnaces,	  with	  the	  smaller	  units	  in	  operation,	  will	  afford	  
ample	  facilities	  for	  the	  treatment	  of	  all	  copper	  of	  the	  Calumet	  &	  Hecla	  companies.	  
	   Aside	  from	  the	  9-‐mile	  railroad	  from	  the	  Ahmeek	  mine	  to	  the	  Ahmeek	  stamp	  
mill,	  no	  other	  construction	  work	  is	  under	  consideration	  by	  Calumet	  &	  Hecla.	  	  Work	  
on	  railroad	  construction	  will	  be	  resumed	  early	  in	  the	  spring.	  	  The	  greater	  part	  of	  the	  
grading	  and	  concrete	  construction	  were	  completed	  last	  fall,	  and	  completion	  of	  the	  
project	  by	  July	  1	  is	  expected.”	  
	  	  
Pg.	  734,	  May	  2,	  1925:	  “Calumet	  &	  Hecla’s	  Monthly	  Output	  to	  Be	  8,000,000	  lb.	  
Soon”	  
	   “Improvements	  in	  progress	  at	  the	  smelting	  plant	  of	  Calumet	  &	  Hecla	  
Consolidated,	  in	  Michigan’s	  copper	  district,	  including	  the	  erection	  of	  a	  second	  
melting	  furnace	  and	  installation	  of	  equipment	  for	  handling	  of	  mineral	  and	  refined	  
product,	  will	  result	  in	  a	  reduction	  of	  smelting	  costs.	  	  The	  mineral	  of	  all	  the	  producing	  
units	  will	  be	  treated	  in	  three	  large	  furnaces	  when	  the	  improvements	  are	  completed	  
in	  the	  fall.	  	  Practically	  all	  of	  the	  smaller	  furnaces	  will	  be	  abandoned.	  	  The	  three	  
furnaces	  will	  be	  operated	  with	  pulverized	  fuel,	  effecting	  a	  saving	  of	  25	  to	  30	  per	  cent	  
in	  coal	  costs.	  	  The	  operation	  of	  the	  larger	  furnace	  units	  will	  require	  a	  smaller	  smelter	  
force	  than	  that	  at	  present	  employed.	  
	   With	  the	  operation	  of	  its	  two	  reclamation	  plants,	  Calumet	  &	  Hecla	  
Consolidated	  will	  obtain	  a	  yield	  of	  approximately	  2,500,000	  lb.	  of	  refined	  copper	  per	  
month	  produced	  at	  a	  cost,	  exclusive	  of	  selling,	  of	  6	  ½	  c.	  per	  lb.	  	  The	  new	  plant	  on	  the	  
Tamarack	  conglomerate	  sands	  will	  go	  into	  operation	  soon.	  	  Its	  capacity	  is	  not	  quite	  
half	  that	  of	  the	  plant	  on	  the	  Calumet	  &	  Hecla	  sands.	  	  It	  should	  produce	  around	  
700,000	  lb.	  per	  month	  and	  continue	  this	  rate	  twelve	  years	  or	  more.”	  
	  
1925,	  Vol.	  120	  
	  
Pg.	  345,	  August	  29,	  1925:	  “Gratifying	  Results	  Obtained	  From	  C&H	  Reclamation	  
Plant”	  
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alumet	  &	  Hecla	  Consolidated,	  in	  the	  Michigan	  copper	  district.	  	  Present	  rate	  

yiel
large

d	  t
st	  i
han	  usual
n	  its	  histo

,	  product
ry.	  	  Thi

ion	  now
s	  does	  no

	  b
t	  
eing	  at
mean,	  

	  t

The	  respect
how
he	  rat

alumet	  plant	  also	  is	  obtaining	  a	  higher	  
e	  of	  2,000,000	  

ive	  dredges	  happen	  to	  be	  operating	  in	  sa
ever,	  t

nd	  b
hat	  t

the	  yield	  will	  vary	  as	  the	  dredges	  are	  moved.”	  
ed	  a
his	  high	  yiel

lb.	  per	  month,	  the	  

reas	  rich	  in	  copper	  a
d	  will	  continue.	  	  

nd	  

	  
Pg.	  827,	  November	  21,	  1925:	  “In
	  

crease	  Smelting	  Capacity	  at	  Hubbell,	  Mich.”	  

st
both	  of	  which	  plants	  are	  owned	  by	  C

“The	  old	  Tamarack	  and	  Osceola	  coal	  dock	  and	  smelter	  at	  Dollar	  Bay,	  Mich.,	  

und
eel
er
	  a
	  way	  to	  r
s	  can	  be	  

ed
used	  
uce	  cos
will	  be	  

	  
shipped	  to	  H

alumet	  &	  Hecla,	  are	  being	  dismantled.	  	  Such	  

ts.
ubbell,	  where	  important	  improvements	  are	  
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	   One	  smelting	  unit,	  which	  has	  a	  capacity	  of	  more	  than	  10,000,000	  lb.	  of	  
mineral	  per	  month,	  has	  been	  completed.	  	  Another	  large	  furnace	  has	  been	  rebuilt	  for	  
refin
	  
1926,	  Vol.121

ing	  and	  a	  t

	  

hird	  refining	  unit	  of	  similar	  capacity	  is	  being	  constructed.”	  

	  
Pg.	  656,	  April	  17,	  1926:	  “Michigan	  Copper	  Mines	  in	  Fair	  Way	  to	  Increase	  
Pr

million	  pounds	  of	  refined	  copper	  per	  month,	  two	  large	  and	  nine	  small	  

oduction”	  
	   “…At	  the	  Calumet	  &	  Hecla	  smelter,	  where	  production	  is	  between	  nine	  and	  ten	  

in	  operation.	  	  With	  the	  completion	  of	  the	  third	  large	  unit,	  which	  will	  be	  used	  for	  
furnaces	  are	  

refining,	  the	  smaller	  furnaces	  will	  be	  abandoned.”	  
	  
Pg.	  814,	  May	  15,	  1926:	  “Calumet	  &	  Hecla	  Resumes	  Operations	  on	  Osceola	  
Amygdaloid”	  
	  

out
readin

put
ess	  
“…A	  third	  stamp	  in	  the	  little	  Tamarack	  mill,	  on	  Torch	  Lake,	  will	  be	  put	  in	  

	  is	  a
for	  
round	  1,200	  t
use	  by	  Sen

ons	  da
eca	  Cop

il
p
y.”
er.
	  
	  	  Two	  heads	  now	  are	  in	  operation.	  	  Present	  
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Pg.	  27,	  July	  3,	  1926:	  “Calumet	  &	  Hecla	  Construction	  Program	  Nears	  
Completion

Con
serve	  the	  new	  refining	  furnace	  at	  the	  H

sol
“The	  present	  year	  will	  see	  the	  virtual	  completion	  of	  C

”	  
	  

idated’s	  big	  construction	  program.	  	  Installation	  of	  a	  large	  casting	  machine	  to	  
alumet	  &	  Hecla	  

projects.	  	  Delivery	  of	  the	  machine	  is	  expected	  in	  September.	  	  Ahmeek	  of	  C
ubbell,	  Mich.	  Smelter	  will	  complete	  the	  major	  

Hecla	  is	  shipping	  about	  3,200	  tons	  of	  copper	  daily,	  refined	  production	  per	  month	  
alumet	  &	  

probably	  running	  2,7

mill.	  	  This	  property	  will	  equal,	  or	  better,	  its	  1925	  record.	  	  Mill	  loses	  have	  been	  
	   The	  Mohawk	  M

0
ining	  Co.,	  M
0,000	  lb.	  

ohawk,	  Mich.,	  is	  stamping	  to	  the	  capacity	  of	  its	  

reduced	  to	  a	  minimum	  through	  the	  installation	  of	  regrinding	  units.”
	  
Pg.	  467,	  September	  18,	  1926:	  “Plan

	  

	  
furnace	  building	  has	  been	  extended	  to	  provide	  room	  for	  the	  ultimate	  construction	  of	  

“At	  the	  Calumet	  &	  Hecla	  Consolidated	  smelting	  plant	  at	  H
s	  Fourth	  Furnace”	  

ubbell,	  Mich.,	  the	  

ano
a	  few	  months	  to	  handle	  the	  entir

ther	  large	  furnace.	  	  Three	  of	  th
e	  present	  miner
ese	  units	  have	  be

al	  product	  of	  the	  consolidated	  
en	  built	  and	  will	  be	  ready	  within	  

mines.”	  	  
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Pg.	  656,	  April	  16,	  1927:	  “Recent	  Development	  Encouraging	  in	  Michigan	  Copper	  
District”	  
	   “…There	  has	  been	  ample	  evidence	  of	  improvements	  in	  milling	  practice	  in	  the	  
district	  by	  the	  recovery	  of	  8,290,076	  lb.	  of	  copper	  by	  table	  treatment	  of	  waste	  
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conglomerate	  sands	  at	  the	  Lake	  Linden	  and	  Tamarack	  reclamation	  plants	  of	  Calumet	  
&	  Hecla	  Consolidated	  last	  year.	  	  The	  coarse	  sands	  were	  subjected	  to	  table	  treatment,	  
and	  the	  fines	  to	  leaching	  and	  flotation.	  	  About	  18,212,000	  lb.	  was	  recovered	  through	  
leaching,	  and	  4,486,000	  lb.	  through	  flotation.	  	  Results	  at	  the	  plants	  vary	  as	  new	  areas	  
of	  sands	  are	  dredged.	  	  When	  deposits	  dumped	  into	  Torch	  Lake	  during	  the	  earlier	  
years	  of	  Calumet	  &	  Hecla	  are	  encountered	  the	  yield	  is	  higher	  on	  account	  of	  the	  
cruder	  methods	  of	  extraction	  employed	  in	  the	  earlier	  days.	  	  Sands	  deposited	  in	  later	  
years	  contain	  considerably	  less	  copper,	  the	  losses	  decreasing	  as	  methods	  improved.	  	  	  
	   At	  the	  Lake	  Linden	  plant	  during	  last	  year,	  sand	  above	  the	  average	  grade	  was	  
treated,	  and	  as	  a	  result	  a	  new	  high	  record	  of	  copper	  production	  was	  made	  in	  spite	  of	  
a	  lower	  yield	  at	  the	  Tamarack	  plant	  which	  resulted	  through	  encountering	  a	  
considerable	  amount	  of	  amygdaloid	  sand.	  	  For	  the	  two	  plants,	  11.24	  lb.	  of	  copper	  
per	  ton	  of	  sand	  treated	  was	  recovered.	  An	  average	  yield	  of	  10.49	  lb.	  has	  been	  made	  
since	  treatment	  of	  the	  sands	  was	  started	  at	  the	  Lake	  Linden	  plant	  some	  years	  ago.”	  
	  
Pg.	  775,	  May	  7,	  1927:	  “Michigan
	  
Consolidated,	  which	  was	  located	  at	  C

“…The	  conglomerate	  tailing	  from	  the	  first	  stamp	  mill	  of	  C
	  Copper	  Country	  Properties	  

alumet	  &
Active”	  

	  Hecla	  
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Lake	  Linden	  reclamation	  plant.”

	  

	  	  	  	  	  
alumet,	  will	  be	  re-‐treated	  at	  the	  company’s	  

	  
Pg.	  265,	  August	  13,	  1927:	  “No.	  2	  Shaft	  of	  

large	  furnace	  at	  its	  smelting	  plant	  at	  H
“…Calumet	  &	  Hecla	  Consolidated	  has	  plans	  for	  the	  construction	  of	  another	  

ubbell,	  in	  the	  Michigan	  copper	  district.	  	  This	  

Quincy	  Mine	  Reopened	  After	  Fire”	  
	  

will	  give	  the	  company	  four	  large	  units,	  three	  for	  smelting,	  and	  one	  for	  refining.	  	  

fu
smelter	  also	  is	  equipped	  with	  a	  modern	  casting	  machine.	  	  The	  proposed	  new	  

The	  

construction	  will	  increase	  the	  smelter’s	  capacity	  to	  20,000,000	  lb.	  of	  co
rnace	  will	  have	  a	  capacity	  of	  600,000	  lb.	  at	  one	  charge,	  and	  it	  is	  underst

pper
ood	  
	  per
its	  

month.	  	  Labor	  costs	  have	  been	  largely	  cut	  through	  the	  installation	  of	  modern	  
	  

furnaces	  and	  equipment	  at	  H
100,000	  lb.	  of	  copper	  in	  one	  operation,	  requiring	  the	  service	  of	  only	  a	  few	  men.”	  

ubbell.	  	  The	  casting	  machine	  is	  capable	  of	  handling	  

	  
Pg.	  421,	  September	  10,	  1927:	  “Quincy	  Min

wh
of	  the	  first	  C
	   “…Calumet	  &

alumet	  stamp	  mill	  in	  C
	  Hecla	  Consolidated	  is	  shipping	  conglomerate	  sand	  from	  the	  site	  

alumet	  to	  the	  reclamation	  plant	  at	  Lake	  Linden,	  

e	  Working	  Full	  Force	  in	  No.	  6	  Shaft”	  

estimated,	  over	  30	  lb.	  to	  the	  ton.	  	  It	  is	  said	  there	  are	  approximately	  112,000	  tons	  of	  
ere	  it	  will	  be	  retreated.	  	  The	  old	  tailings	  are	  rich	  in	  copper,	  running,	  it	  is	  

the	  sand	  in	  the	  deposit.”	  
	  
Pg.	  “4,	  October	  1,	  1927:	  “Quincy	  Entering	  New	  Rich	  East	  Vein	  at	  Depth”	  
	   “…Calumet	  &	  Hecla	  Consolidated	  has	  ample	  stamping	  facilities	  in	  its	  mills	  at	  
Lake	  Linden	  and	  Tamarack	  Mills.	  	  Only	  the	  Calumet	  mill	  at	  Lake	  Linden	  is	  now	  
operating,	  the	  Hecla	  plant	  being	  idle.”	  
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Pg.	  985,	  December	  17,	  1927:	  “Last	  Boat	  Shipments	  of	  Year	  Leave	  Michigan	  
Smelt
	  

ers”
“…Steel	  is	  arriving	  for	  the	  erection	  of	  the	  fourth	  furnace	  unit	  at	  C

	  

H
	  
ecla	  Consolidated’s	  smelter	  at	  Hubbell.”	  

alumet	  &	  
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Pg.	  587,	  April	  7,	  1928:	  “Calumet	  &	  Hecla	  Employing	  More	  Than	  Five	  Thousand”	  
	  
reopening	  of	  the	  property.	  	  In	  the	  event	  operations	  are	  resumed,	  the	  No.	  2	  stamp	  

“…No	  word	  has	  yet	  been	  received	  at	  Seneca	  relative	  to	  the	  expected	  

mill	  of	  Lake	  Milling,	  Smelting	  and	  Refining	  at	  Hubbell	  will	  again	  be	  available	  for	  use.	  	  
It	  is	  in	  good	  condition	  to	  operate	  at	  any	  time.“	  
	  
Pg.	  669,	  April	  21,	  1928:	  “Haulage	  Tunnel	  Makes	  Mining	  at	  Depth	  Easier	  at	  
Calumet	  &	  Hecla”	  
	   “…If	  there	  is	  much	  increase	  in	  tonnage	  from	  the	  company’s	  mines	  it	  may	  be	  
necessary	  to	  put	  either	  the	  Osceola	  or	  Little	  Tamarack	  milling	  plants	  into	  operation.	  	  
Both	  are	  said	  to	  be	  ready	  for	  immediate	  use.	  	  Calumet	  and	  Ahmeek	  mills	  are	  being	  
taxed	  to	  capacity.	  	  The	  Hecla	  mill,	  which	  has	  been	  idle	  for	  some	  years,	  is	  not	  a	  
modern	  plant,	  and	  there	  is	  little	  likelihood	  of	  it	  being	  used.	  	  About	  4,000	  tons	  of	  
high-‐grade	  amygdaloid	  rock	  is	  being	  shipped	  to	  the	  Ahmeek	  mill	  daily.	  	  Most	  of	  this	  
is	  from	  the	  Ahmeek	  mine,	  a	  small	  tonnage	  coming	  from	  the	  North	  Kearsarge	  
openings.	  	  Rock	  from	  the	  four	  active	  shafts	  of	  the	  Osceola	  lode	  is	  being	  sent	  to	  the	  
Calumet	  and	  Ahmeek	  mills….	  
	   Results	  of	  operation	  of	  the	  company’s	  Lake	  Linden	  and	  Tamarack	  
reclamation	  plants	  during	  1927	  have	  been	  made	  public.	  	  These	  plants	  recover	  
copper	  from	  the	  waste	  conglomerate	  sand.	  	  Costs	  decreased	  from	  7.10c.	  a	  pound	  in	  
1926	  to	  6.63c.	  in	  1927,	  and,	  of	  the	  copper	  recovered,	  62	  per	  cent	  was	  obtained	  
through	  leaching,	  compared	  with	  58	  per	  cent	  during	  the	  preceding	  year.	  	  Total	  
amount	  of	  copper	  reclaimed	  by	  the	  plants	  since	  they	  started	  in	  1915	  amounts	  to	  
187,392,000	  lb.	  of	  refined	  metal.	  	  It	  is	  said	  that	  the	  production	  of	  reclamation	  plant	  
is	  greater	  than	  that	  of	  any	  amygdaloid	  property	  in	  the	  Michigan	  copper	  district	  with	  
the	  exception	  of	  the	  Ahmeek	  mine.”	  	  
	  
Pg.946,	  Jun

the	  erection	  of	  a	  building	  which	  will	  complete	  the	  modernization	  of	  the	  plant.	  	  Two	  

e	  9,	  1928:	  “Carp	  Lake	  Property	  in	  Michigan	  Will	  be	  Explored

lar
arriving	  for	  the	  construction	  of	  a	  second	  smelting	  unit	  to	  supplement	  the	  one	  
ge	  refining	  furnaces	  and	  a	  smelting	  furnace	  have	  been	  erected,	  and	  steel	  is	  

already	  in	  commission.	  	  It	  is	  expected	  this	  furnace	  will	  be	  completed	  this	  year.	  	  It	  
will	  be	  20	  ft.	  wide	  and	  70	  ft.	  long,	  with	  a	  capacity	  of	  225,000	  lb.	  of	  mineral	  per	  day.	  	  
It	  will	  be	  so	  built	  that	  the	  molten	  metal	  will	  flow	  by	  
refin
	  

ing	  units.	  	  	  
gravity	  to	  either	  of	  the	  two	  large	  
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”	  
	   “…At	  Calumet	  &	  Hecla	  Consolidated’s	  smelter,	  excavating	  has	  been	  started	  for	  
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Pg.	  146,	  July	  28,	  1928:	  “Contract	  is	  Awarded	  for	  New	  Calumet	  &	  Hecla	  
Building”	  
	  
mineral	  storage	  building	  at	  it	  smelter	  at	  H

“Calumet	  &	  Hecla	  Consolidated	  has	  a
ubbell,	  in	  the	  Michigan	  copper	  district.	  	  
warded	  a	  contract	  for	  the	  erection	  of	  a	  

When	  this	  new	  structure	  and	  the	  new	  smelting	  furnace	  now	  under	  construction	  are	  
completed,	  the	  plant	  will	  have	  been	  fully	  mod
operation.	  	  	  Two	  large	  melting	  furnaces	  and	  two	  large	  refining	  furnaces	  will	  give	  

ernized	  and	  equipped	  for	  economical	  

ample	  capacity	  for	  the	  smelting	  of	  the	  mineral	  from	  all	  the	  producing	  units	  of	  the	  
company,	  including	  Isle	  Royale,	  which	  pending	  completion	  of	  smelter	  
improvements,	  is	  sending	  its	  mineral	  to	  the	  Michigan	  plant	  at	  H
	   The	  new	  melting	  furnace	  now	  being	  built	  will	  have	  a	  capacity	  of	  225	  tons	  of	  

oughton.	  

mineral	  per	  day,	  and	  molten	  metal	  from	  it	  will	  flow	  by	  gravity	  to	  either	  of	  the	  two	  
refining	  units.	  	  The	  melting	  furnace	  already	  in	  commission	  charges	  by	  gravity.	  	  One	  
of	  the	  new	  refining	  units	  is	  especially	  equipped	  for	  melting	  and	  refining	  large	  
masses	  of	  copper	  and	  for	  making	  billets	  and	  other	  irregular	  shapes.”	  
	  
Pg.	  547,	  October	  6,	  1928:	  “Calumet	  &	  Hecla	  to	  Reopen	  No.	  17	  Shaft	  on	  Osceola	  
Lode”	  
	   “…The	  company’s	  conglomerate	  tailings,	  which	  are	  being	  re-‐treated	  in	  two	  
reclamation	  plants,	  have	  yielded	  187,392,000	  lb.	  of	  refined	  copper	  up	  to	  the	  first	  of	  
this	  year.	  	  The	  deposits	  originally	  contained	  40,000,000	  tons	  of	  recoverable	  sand	  –	  
30,000,000	  in	  the	  Calumet	  deposit	  and	  10,000,000	  in	  the	  Tamarack.	  	  Up	  to	  1928,	  a	  
total	  of	  18,150,000	  tons	  has	  been	  re-‐treated,	  returning	  10.32	  lb.	  of	  copper	  per	  ton.	  	  
In	  1927,	  the	  average	  cost	  sold	  was	  6.32c.	  per	  pound.	  	  Approximately	  22,000,000	  
tons	  of	  sand	  remains	  to	  be	  treated,	  or	  a	  seven	  to	  eight	  years’	  supply	  at	  the	  present	  
rate	  of	  reclamation.”	  
	  
Pg.	  760,	  November	  10,	  1928:	  “Higher	  Prices	  for	  Copper	  Increases	  Activities	  in	  
Michigan
	  
nearing	  completion,	  the	  assays	  showing	  an	  average	  of	  more	  than	  8	  lb.	  of	  copper	  to	  

“…Sampling	  of	  the	  lar
	  District”	  

ger	  of	  the	  two	  Quincy	  tailing	  dumps	  in	  Torch	  Lake	  is	  

the	  ton.	  	  The	  tailing	  will	  be	  treated	  in	  Fahrenwald	  flotation	  machines,	  which	  will	  be	  
installed	  in	  No.	  2	  mill.	  	  Tailing	  will	  be	  removed	  from	  the	  lake	  by	  means	  of	  a	  suction	  
dredge,	  the	  method	  employed	  by	  C
It	  is	  estimated	  that	  Quincy	  has	  29,000,000	  tons	  of	  tailing	  which	  can	  be	  re-‐

alumet	  &	  Hecla	  at	  two	  of	  its	  reclamation	  plants.	  	  

wi

Pg.	  996,	  December	  22,	  1928:	  “Con
	  

Hecla

th	  a	  lo

”	  

ss	  of	  about	  only	  1	  lb.	  per	  ton.”	  	  	  
treated	  

	   “At	  Calumet	  &	  Hecla	  Consolidated’s	  smelter	  in	  H

struction	  Work	  Progresses	  at	  Calumet	  &	  

weather	  is	  contributing	  to	  rapid	  progress	  in	  construction	  of	  a	  large	  mineral	  storage	  
ubbell,	  Mich.,	  favorable	  

bui
machine,	  similar	  to	  the	  one	  now	  in	  commission,	  will	  be	  installed	  in	  the	  furnace	  plant.	  	  

lding,	  adjacent	  to	  the	  structure	  housing	  the	  furnaces.	  	  Another	  automatic	  casting	  

When	  repairs	  to	  the	  third	  large	  furnace	  are	  completed,	  the	  plant	  will	  operate	  at	  
capacity	  again,	  enabling	  the	  smelting	  of	  Isle	  Royale	  concentrate,	  which	  for	  some	  
time	  has	  been	  going	  to	  the	  Michigan	  smelter,	  at	  Houghton.”	  
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1929,	  Vol.	  127	  
	  
Pg.	  574,	  April	  6,	  1929:	  “Second	  Automatic	  Casting	  Machine	  Installed	  at	  C&H”	  
	  
furnace	  department	  of	  the	  C

“The	  second	  and	  final	  automatic	  casting	  machine	  is	  being	  installed	  in	  the	  new	  
alumet	  &	  Hecla	  smelter,	  at	  H

sha
flows	  from	  the	  furnaces	  directly	  into	  the	  machine,	  where	  it	  is	  cast	  into	  desired	  

ubbell,	  Michigan.	  	  The	  metal	  

pes	  without	  handling.	  	  The	  new	  furnaces	  and	  

Pg.	  653,	  April	  20,	  1929:	  “Quin

latter	  made	  in	  the	  company’s	  shops)	  are	  effecting	  notable	  economies	  in	  the	  smelting	  
department.”	  

automatic	  casting	  equipment	  (the	  

	  

from	  its	  waste	  sand	  deposit	  in	  Torch	  Lake,	  Mich.	  	  About	  2,500	  tons	  of	  tailings	  daily	  
	   “Quincy	  plans	  to	  treat	  a	  lar

cy	  Will	  Treat	  Tailin
ge	  daily	  tonnage	  by

g	  by	  Flotation
	  flotation	  in	  reclaiming	  copper	  

”	  

will	  be	  handled	  at	  a	  cost	  equal	  to	  that	  achieved	  at	  C
plant,	  which	  is	  less	  than	  6c.	  per	  pound.	  	  In	  the	  Torch	  L

alumet	  &
ake	  sand

	  Hecla’s	  reclamation	  

29,000,000	  tons	  of	  tailings	  which	  will	  run	  from	  7	  to	  9	  lb.	  of	  copper	  per	  ton.	  	  This	  will	  
	  banks	  are	  

pr
enable	  the	  company	  to	  write	  off	  the	  cost	  of	  the	  reclamation	  plant	  in	  a	  short	  time.”	  	  	  
ovide	  Quincy	  with	  a	  considerable	  output	  of	  low	  cost	  copper.	  	  The	  returns	  should	  

	  
Pg.	  696,	  April	  27,	  1929:	  “New	  Storage	  Buildin
	  
building	  is	  in	  commission.	  	  It	  will	  facilitate	  the	  handling	  of	  mineral,	  which	  will	  be	  

“At	  the	  Calumet	  &	  Hecla	  smelter,	  at	  Hubbell,	  Mich.,	  the	  new	  mineral	  storage	  
g	  Complete	  at	  C&H	  Smelter”	  

automatically	  conveyed	  to	  the	  furnaces.	  	  This	  structure	  and	  the	  installation	  of	  a	  
second	  casting	  wheel	  complete	  the	  modernization	  of	  the	  smelting	  plant,	  which	  is	  
equipped	  to	  take	  care	  of	  all	  production	  of	  Calumet	  &	  Hecla	  and	  subsidiaries.”	  
	  
Pg.	  930,	  June	  8,	  1929:	  “C&H	  Reclamation	  Work	  May	  Have	  Eleven	  Years	  Left”	  
	   “Copper	  tailing	  at	  Torch	  Lake,	  Mich.,	  will	  keep	  Calumet	  &	  Hecla’s	  reclamation	  
plants	  in	  commission	  seven	  to	  eight	  years	  more,	  but	  it	  is	  possible	  it	  may	  be	  
stretched	  to	  eleven	  years	  if	  the	  conglomerate	  sand	  is	  not	  contaminated	  too	  much	  by	  
amygdaloid	  sand.	  	  In	  the	  rich	  Calumet	  sand	  bank,	  only	  an	  eight	  to	  ten	  months	  supply	  
remains.	  	  Tailing	  in	  which	  there	  is	  more	  or	  less	  amygdaloid	  will	  have	  to	  be	  treated	  
then.	  	  Both	  the	  Hecla	  and	  Tamarack	  sand	  deposits	  are	  contaminated	  by	  tailing	  of	  
lesser	  copper	  content.	  	  The	  Calumet	  sand	  bank	  originally	  contained	  about	  
18,000,000	  tons	  of	  high-‐grade	  tailing,	  which	  came	  from	  the	  mills	  in	  the	  early	  days	  
when	  metallurgical	  practice	  was	  not	  so	  highly	  developed	  as	  now.	  	  	  
	   At	  the	  Calumet	  &	  Hecla	  smelter,	  slag	  from	  the	  “rough”	  furnaces	  now	  is	  being	  
reground	  and	  treated	  by	  flotation	  for	  copper.	  	  A	  considerable	  saving	  will	  result,	  but	  
the	  percentage	  of	  copper	  is	  not	  enough	  to	  warrant	  reclaiming	  metal	  from	  the	  old	  
slag	  which	  was	  dumped	  into	  Torch	  Lake.”	  
	  
1929,	  Vol.	  128	  
	  
Pg.	  637,	  October	  19,	  1929:	  “C&H	  Stops	  Work	  for	  Season	  at	  Calumet	  Dam”	  
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Hecla	  has	  been	  discontinued	  for	  the	  third	  season.	  	  About	  100,000	  tons	  of	  

“Dredging	  at	  the	  Calumet	  dam	  in	  the	  Michigan	  copper	  district	  by	  C
tai
alumet	  &
ling,	  

	  

averaging	  about	  35	  lb.	  of	  copper	  per	  ton,	  has	  been	  recovered	  from	  the	  bank	  
deposited	  here	  by	  the	  original	  C
twice	  as	  rich	  in	  copper	  as	  the	  ore	  now	  mined.”	  
	  

alumet	  mill	  in	  1867-‐70.	  	  The	  old	  tailing	  is	  almost	  

1930,	  Vol.	  129	  
	  
Pg.	  320,	  March	  24,	  1930:	  “News	  of	  the	  Industry”	  
	   	  
	   “C&H	  starts	  Working	  at	  Centennial;	  Progress	  Made	  in	  Adopting	  Flotation:	  
…At	  the	  company’s	  Ahmeek	  mill,	  the	  work	  of	  installing	  Fahrenwald	  flotation	  
equipment	  made	  considerable	  progress	  during	  1929.	  	  Recovery	  has	  shown	  the	  
increase	  anticipated	  by	  tests	  made	  two	  years	  ago	  by	  the	  U.S.	  Bureau	  of	  Mines.	  	  
Installation	  of	  a	  2,000-‐KW	  low-‐pressure	  unit	  at	  the	  Lake	  Linden	  power	  plant	  will	  
permit	  finer	  grinding	  of	  the	  tailing	  at	  this	  mill	  and	  should	  result	  in	  even	  better	  
recoveries	  by	  flotation.	  	  At	  the	  No.2	  mill	  of	  Lake	  Milling,	  flotation	  equipment	  has	  also	  
been	  installed.	  	  This	  plant	  is	  handling	  ore	  from	  Seneca	  Copper	  as	  well	  as	  Osceola	  
amygdaloid	  output	  from	  Calumet	  &	  Hecla.	  	  No.	  1	  mill	  is	  being	  dismantled.	  	  
	   The	  Calumet	  &	  Hecla	  smelter	  has	  recently	  been	  in	  operation	  three	  times	  a	  
week	  instead	  of	  twice,	  reflecting	  an	  improvement	  in	  metal	  demand,	  as	  the	  smelter	  is	  
being	  operated	  only	  as	  orders	  are	  received.	  	  Concentrate	  is	  accumulating	  in	  the	  new	  
storage	  building,	  which	  has	  a	  capacity	  of	  15,000	  tons.	  	  The	  efficiency	  of	  the	  plant	  has	  
been	  greatly	  increased	  and	  smelter	  losses	  are	  now	  only	  0.4	  per	  cent.	  	  Operating	  
costs	  have	  also	  been	  materially	  decreased.”	  
	  	  
	  
1930,	  Vol.	  130	  
	  
Pg.	  245,	  Sept.	  8,	  1930:	  “News	  of	  the	  Industry”	  
	   “C&H	  Reaches	  96	  Level	  in	  Conglomerate	  Area:	  …”about	  6,500	  tons	  of	  ore	  is	  
shipped	  daily	  to	  the	  Ahmeek	  mill,	  near	  Hubbell.	  	  At	  this	  plant,	  in	  addition	  to	  the	  
construction	  of	  a	  new	  7,500-‐kw	  power	  plant	  that	  will	  supplement	  the	  main	  power	  
unit	  at	  Lake	  Linden,	  some	  changes	  are	  being	  made	  in	  the	  regrinding	  section.	  	  Two	  
additional	  8-‐ft.	  Hardinge	  ball	  mills	  are	  being	  installed,	  which	  will	  permit	  regrinding	  
and	  subsequent	  flotation	  of	  tailing	  from	  the	  tables	  and	  jigs,	  provided	  the	  copper	  
market	  justifies.	  	  At	  present,	  middling	  from	  the	  jigs	  is	  treated	  by	  flotation,	  but	  the	  
tailing	  is	  sent	  to	  the	  banks	  after	  going	  over	  Wilfley	  tables.	  	  As	  this	  tailing	  averages	  
only	  about	  3	  lb.	  of	  copper	  per	  ton,	  regrinding	  and	  flotation	  with	  copper	  at	  10.75c	  a	  
pound	  will	  probably	  not	  pay.	  
	   Other	  C&H	  metallurgical	  plants	  are	  running	  full	  time,	  although	  the	  
reclamation	  units	  were	  temporarily	  closed	  for	  repairs	  earlier	  in	  the	  season.	  	  At	  the	  
smelter,	  some	  additions	  are	  being	  made	  to	  the	  main	  furnace	  building	  to	  provide	  
additional	  storage	  facilities	  for	  coal.”	  
	  
1931,	  Vol.	  131	  
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Pg.	  237,	  March	  9,	  1931:	  “News	  of	  the	  Industry”	  
	   “New	  Ahmeek	  Power	  Plant	  of	  C&H	  in	  Operation:	  Calumet	  and	  Hecla	  
Consolidated	  ‘s	  new	  auxiliary	  power	  plant	  at	  the	  Ahmeek’s	  stamp	  mill,	  near	  Lake	  
Linden	  has	  been	  completed	  at	  a	  cost	  of	  close	  to	  $1,500,000,	  and	  is	  in	  operation.	  	  
Stone	  &	  Webster,	  of	  Boston,	  who	  built	  the	  plant,	  will	  finish	  their	  contract	  this	  month.	  
The	  plant	  consists	  of	  power	  house	  and	  boiler	  plant,	  the	  latter	  having	  a	  capacity	  of	  
180,000	  lb.	  of	  steam,	  which	  supplies	  steam	  both	  for	  the	  stamp	  mill	  and	  turbines.	  	  
Power	  capacity	  is	  11,000	  KW	  per	  hour.	  
	   The	  new	  plant	  is	  supplementary	  to	  the	  main	  power	  station	  at	  Lake	  Linden,	  
which	  has	  a	  capacity	  of	  17,000	  KW,	  and	  two	  smaller	  plants	  at	  the	  Ahmeek	  mill	  and	  
the	  smelter	  at	  Hubbell.	  	  Calumet	  &	  Hecla	  now	  have	  sufficient	  power	  capacity	  for	  all	  
future	  purposes,	  mining,	  milling,	  reclamation,	  smelting,	  exploration,	  and	  
development	  work.	  
	   The	  new	  plant	  is	  one	  of	  the	  most	  modern	  operated	  by	  steam	  in	  the	  county,	  
producing	  power	  at	  a	  very	  low	  cost.	  	  At	  present,	  owing	  to	  curtailment	  of	  operations,	  
less	  than	  half	  of	  the	  power	  load	  is	  required.	  	  Ample	  power	  at	  the	  lowest	  possible	  cost	  
is	  provided	  by	  the	  combined	  plants.”	  
	  
Pg.	  336,	  April	  13,	  1931:	  “News	  of	  the	  In

of	  tailing	  treated	  in	  the	  reclamation	  plant	  at	  Lake	  Linden,	  was	  11.55lb.	  of	  copper.	  	  	  

dustry”	  

This	  compares	  with	  an	  average	  of	  10.85lb.	  since	  operations	  started.	  	  Improved	  
recovery	  
treated	  in	  1930	  averaged	  0.665	  per	  cent	  copper,	  compared	  with	  0.680	  per	  cent,	  the	  

has	  been	  achieved	  despite	  a	  drop	  in	  grade.	  	  The	  assay	  of	  all	  material	  

average	  treated	  since	  starting.	  	  Actual	  production	  was	  considerably	  less	  than	  in	  
1929,	  the	  result	  of	  an	  interruption	  to	  operations	  in	  midsummer	  and	  s
November.	  	  Both	  dredges	  are	  still	  closed	  down,	  pending	  improvement	  in	  the	  copper	  

uspension	  last	  

market.	  
	  
10.56	  in	  1929.	  	  Reclamation-‐plant	  costs	  increased	  from	  5.62c	  a	  pound	  to	  6.71c.	  	  
	  

Cost	  of	  producing	  mine	  copper	  dropped	  from	  11.43c	  a	  pound	  in	  1930	  to	  

1931,	  Vol.	  132:	  

	  	  	  

	   “Work	  at	  Depth	  in	  Ahmeek	  Shows	  Drop	  in	  Grade:	  …Average	  recovery	  per	  ton	  

	  
Pg.	  377,	  October	  26,	  1931:	  “News	  of	  the	  Industry”	  
	   “C&H	  Has	  Fifteen	  Years’	  Ore	  in	  Upper	  Conglomerate	  Area:	  …The	  
conglomerate	  tailing	  deposit	  in	  the	  Hecla	  &	  Tamarack	  sand	  banks	  will	  not	  be	  treated	  
until	  a	  demand	  appears	  for	  larger	  production.	  	  The	  Calumet	  deposit	  is	  nearly	  
exhausted,	  and	  the	  remaining	  tailing	  is	  not	  so	  rich	  as	  that	  already	  reclaimed,	  but	  it	  
will	  remain	  a	  source	  of	  copper,	  cheaply	  produced,	  for	  seven	  to	  ten	  years,	  depending	  
on	  rate	  of	  extraction.	  	  An	  average	  of	  nearly	  11lb.	  of	  copper	  per	  ton	  has	  been	  
recovered,	  at	  a	  cost	  of	  less	  than	  7c.	  per	  pound,	  since	  operations	  were	  started.	  	  More	  
than	  268,500,000	  lb.	  of	  copper	  has	  been	  obtained	  from	  these	  “waste”	  sands.”	  
	  
1932,	  Vol.	  133:	  	  This	  Volume	  is	  formatted	  in	  a	  much	  different	  style	  than	  
previous	  issues.	  	  It	  has	  been	  reduced	  to	  monthly	  issues,	  compared	  to	  weekly.	  
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Pg.	  406,	  July	  1932:	  “Michigan	  Copper	  Country”	  
	   “Tailings	  Provide	  Copper-‐Ore	  Reserve:	  	  Calumet	  &	  Hecla’s	  tailing	  deposit	  in	  
the	  Hecla	  and	  Tamarack	  sand	  banks	  will	  remain	  untreated	  pending	  demand	  for	  
larger	  production.	  	  The	  Calumet	  deposit	  is	  nearly	  exhausted,	  and	  the	  remaining	  
tailing	  is	  not	  as	  rich	  as	  the	  sands	  already	  treated.	  	  Nevertheless,	  the	  remaining	  
supply	  will	  be	  a	  source	  of	  cheap	  copper	  for	  seven	  to	  ten	  years.	  	  An	  average	  of	  nearly	  
11	  lb.	  per	  ton	  has	  been	  recovered,	  at	  a	  cost	  of	  less	  than	  7c.	  per	  lb.	  	  Companies	  in	  the	  
Michigan	  copper	  district	  have	  large	  deposits	  of	  amygdaloid	  tailing.	  	  These	  sands	  are	  
amenable	  to	  flotation.	  	  Deposits	  along	  water	  fronts	  have	  been	  scattered,	  but	  a	  large	  
volume	  remains,	  particularly	  in	  the	  more	  compact	  piles	  near	  land.	  	  Sampling	  gives	  
assurance	  that	  the	  millions	  of	  tons	  of	  tailings	  in	  the	  district	  form	  a	  potential	  source	  
of	  copper,	  which	  can	  be	  recovered	  at	  a	  profit	  when	  the	  market	  warrants	  
reclamation.	  	  The	  sands	  can	  be	  treated	  at	  a	  cost	  of	  about	  22c.	  per	  ton,	  including	  
regrinding	  and	  flotation.	  	  Average	  recovery	  will	  be	  about	  6	  lb.	  per	  ton.	  	  Deposits	  far	  
removed	  from	  operating	  mills	  can	  be	  treated	  in	  portable	  plants.”	  
	  
1933,	  Vol.	  134:	  	  Nothing	  of	  Note.	  
	  
1934,	  Vol.	  135:	  Nothing	  of	  Note.	  
	  
1935,	  Vol.	  136:	  This	  volume	  only	  mentions	  the	  involvement	  of	  Calumet	  &	  
Hecla	  in	  the	  Ropes	  Gold	  Mine	  near	  Ishpeming.	  	  	  
	  
1936,	  Vol.	  137	  
	  
Pg.	  39,	  January	  1936:	  “Calumet	  &	  Hecla	  Raises	  Miners’	  Wages”	  
	   “Following	  a	  wage	  increase	  of	  approximately	  11	  ½	  per	  cent,	  affecting	  the	  
1,340	  men	  in	  its	  employ,	  Calumet	  &	  Hecla	  Consolidated	  has	  reopened	  the	  Ahmeek	  
mine	  near	  Hubbell,	  Mich.,	  closed	  since	  April,	  1932.”	  
	  
Pg.	  157,	  March	  1936:	  “Greater	  Exploration	  Planned	  for	  the	  Ropes	  Mine”	  
	   “…Calumet	  &	  Hecla	  also	  is	  sinking	  a	  shaft	  at	  its	  new	  exploration	  at	  Central,	  in	  
Keweenaw	  County,	  where	  rich	  copper	  values	  have	  been	  opened.	  	  The	  company’s	  
Ahmeek	  mine,	  recently	  reopened,	  is	  producing,	  and	  three	  stamp	  heads	  in	  the	  
Ahmeek	  mill	  are	  operating.”	  	  
	  
Pg.	  207,	  April	  1936:	  “Calumet	  &	  Hecla”	  

copper	  from	  the	  Conglomerate	  mine	  and	  9,118,000	  lb.	  from	  the	  reclamation	  plant	  at	  
	   “Calumet	  &	  Hecla	  Consolidated	  Copper	  Company	  produced	  36,330,800	  lb.	  of	  

Lake	  Linden	  during	  1935,	  the	  annual	  report	  shows.	  	  The	  smelter	  produced	  
56,599,562	  lb.	  of	  copper	  last	  year.	  “	  	  	  
	  
Pg.	  475,	  September	  1936:	  “Ropes	  Gold	  Mine	  Closed	  Pending	  Decision”	  
	   “…The	  Tamarack	  reclamation	  plant	  remains	  idle,	  but	  at	  the	  Lake	  Linden	  plant	  
the	  richest	  available	  sands	  are	  yielding	  a	  high	  percentage	  of	  copper.”	  
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1937,	  Vol.	  138	  
	  
Pg.	  361,	  July	  1937:	  “Tamarack	  Reclamation	  Plant	  Ready”	  
	   “Calumet	  &	  Hecla	  Consolidated	  has	  reconditioned	  its	  Tamarack	  reclamation	  
plant,	  idle	  since	  the	  latter	  part	  of	  1930.	  	  Tonnage	  of	  material	  available	  for	  treatment	  
is	  estimated	  to	  be	  sufficient	  for	  five	  years’	  operation.	  	  At	  the	  Lake	  Linden	  
reclamation	  plant,	  the	  remaining	  conglomerate	  sands	  will	  keep	  the	  plant	  in	  
operation	  approximately	  seven	  years.	  	  The	  Lake	  Linden	  sands	  annually	  yield	  as	  
much	  copper	  as	  an	  average-‐sized	  mine,	  last	  year’s	  output	  being	  over	  9,500	  tons	  of	  
refined	  copper.	  	  Pounds	  of	  refined	  copper	  per	  ton	  of	  sand	  treated	  were	  12.39	  in	  
1936,	  compared	  with	  an	  average	  of	  11.43	  since	  the	  plant	  started.	  	  The	  sands	  treated	  
last	  year	  were	  richer	  than	  the	  value	  of	  the	  remaining	  reserves.”	  
	  
1938,	  Vol.	  139	  
	  
Pg.	  78,	  April	  1938	  (Vol.	  139,	  No.4):	  “Low-‐grade	  Amygdaloid	  Copper	  Sands	  
Treated”	  
	  
lb.	  	  Average	  cost	  sold	  per	  pound	  was	  7.59	  c.	  and	  6.63	  c.	  respectively,	  not	  including	  

“…The	  reclamation	  plants	  at	  Lake	  Linden	  and	  Hubbell	  produced	  20,398,000	  

depreciation	  and	  depletion….Tons	  of	  sand	  treated	  at	  the	  Lake	  Linden	  and	  H
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1939,	  Vol.	  140:	  Nothing	  of	  Note	  
	  
1940,	  Vol.	  141:	  Scanned	  an	  article	  on	  the	  Smelter	  and	  Reclamation	  plants	  
	  
1941,	  Vol.	  141	  
	  
Pg.	  81,	  June	  1941	  (No.	  6):	  “Copper	  Mines	  Receive	  Less	  State	  Tax	  Valuation”	  
	   “Both	  the	  Lake	  Linden	  and	  the	  Tamarack	  plants	  operated	  throughout	  1940	  
under	  normal	  conditions.	  	  Of	  the	  1940	  production	  8,646,000	  lb.	  was	  from	  table	  
treatment,	  17,251,000	  lb.	  from	  leaching,	  and	  3,785,000	  lb.	  from	  flotation.	  At	  the	  
Ahmeek	  mill	  there	  was	  stamped	  731,403	  tons	  of	  Kearsarge	  amygdaloid	  rock	  from	  
the	  Ahmeek	  mine	  and	  92,300	  tons	  from	  the	  Peninsula	  Copper	  Co.	  territory.	  	  At	  Lake	  
Linden	  the	  Hecla	  mill	  and	  sand	  wheels	  were	  scrapped.	  	  During	  the	  year	  the	  smelter	  
department	  received	  43,396	  tons	  of	  concentrates	  and	  mass,	  and	  smelted	  43,890	  
tons.	  	  From	  the	  material	  smelted	  there	  was	  produced	  55,835,544	  lb.	  of	  refined	  
copper.	  	  Copper	  oxide	  shipped	  to	  customers	  amounted	  to	  2,738	  tons,	  containing	  
4,169,004	  lb.	  of	  copper.	  	  While	  the	  billet-‐casting	  equipment,	  mentioned	  in	  the	  last	  
year’s	  report,	  is	  not	  fully	  completed,	  of	  all	  the	  shapes	  cast	  during	  the	  year	  51.6	  
percent	  were	  made	  in	  water	  cooled	  molds,	  39.2	  percent	  being	  VC	  cakes	  and	  12.4	  
percent	  being	  billets.”	  
	  	  
1942,	  Vol.	  142	  

113



Pg.	  92,	  April	  1942	  (No.	  4):	  Extensive	  Exploration	  Programs	  Under	  Way”	  
	  
capacity	  the	  company	  may	  have	  from	  time	  to	  time	  for	  armament	  production.	  	  The	  

“Calumet	  &	  Hecla	  is	  making	  available	  any	  excess	  foundry	  and	  machine	  shop	  

company	  is	  already	  engaged	  in	  turning	  out	  7,400	  lb.	  engine	  bases	  for	  C

fu

armament	  plants	  and	  28,000	  lb.	  bed	  plates	  for	  test	  stands	  for	  Packard	  marine	  
engines.	  	  The	  company	  also	  has	  agreed	  to	  do	  the	  machining	  on	  several	  castings	  for	  
tank	  turrets	  for	  the	  Rock	  Island	  arsenal.	  	  The	  company	  is	  more	  than	  willing	  to	  
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Mention	  of	  C&H	  purchasing	  Wolverine	  Tube	  in	  Detroit.	  

	  -‐Scanned	  an	  article	  on	  the	  Quincy	  reclamation	  pl
	  
1943,	  Vol.	  143	  

ant	  at	  Mason.	  

	  
Pg.	  137,	  Feb.	  1943	  (No.	  2)	  “C&H	  Will	  Reopen	  Centennial	  Mine”	  
	  
H
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“Brass	  billets	  are	  being	  successfully	  cast	  at	  the	  Calumet	  &	  Hecla	  smelter	  at	  
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guns,	  such	  as	  used	  in	  this	  war,	  copper	  is	  reported	  to	  be	  too	  soft	  and	  maybe	  torn	  off	  
the	  shells.”	  
	  
Pg.	  102,	  March,	  1943	  (No.	  3):	  “C&H	  is	  Sinking	  New	  Allouez	  Shaft”	  
	   “Calumet	  &	  Hecla’s	  conglomerate	  tailing	  deposit	  at	  the	  Tamarack	  mill	  will	  be	  
exhausted	  during	  the	  winter	  of	  1943-‐44,	  according	  to	  the	  management.	  	  Adjacent	  is	  
a	  large	  block	  of	  low-‐grade	  amygdaloid	  tailings.	  	  Preparations	  already	  are	  being	  made	  
for	  the	  treatment	  of	  these	  sands,	  which	  will	  require	  a	  change	  from	  the	  present	  
method.	  	  The	  flow	  sheet	  will	  include	  closed	  circuit	  grinding	  using	  Akins	  classifiers	  
and	  Forrester	  flotation	  machines.	  	  No	  leaching	  will	  be	  necessary.	  	  Alteration	  of	  the	  
grinding	  mills,	  motors,	  and	  foundations,	  and	  erection	  of	  new	  flotation	  units,	  are	  
being	  carried	  on	  without	  interruption	  to	  present	  operations.	  	  It	  is	  felt	  that	  the	  
gamble	  is	  justified,	  considering	  the	  importance	  of	  prolonging	  the	  life	  of	  the	  
company.”	  	  
	   “Calumet	  &	  Hecla	  is	  rebuilding	  Hardinge	  mills	  for	  regrinding	  amygdaloid	  
tailings,	  both	  for	  the	  new	  Quincy	  reclamation	  plant	  under	  construction	  and	  the	  
Tamarack	  plant	  for	  use	  after	  the	  conglomerate	  sands	  are	  exhausted.	  	  The	  grinding	  
must	  be	  cheap	  and	  fast.	  	  Hard	  iron	  balls	  will	  be	  used	  instead	  of	  pebbles.	  	  The	  greater	  
weight	  of	  the	  balls	  calls	  for	  mills	  with	  bigger	  motors,	  gears,	  and	  bearings.”	  
	  
Pg.	  111,	  May	  1943	  (No.	  5):	  “Allouez	  No.	  3	  Shaft	  Sin

sands	  for	  the	  new	  Quincy	  tailings	  reclamation	  plant,	  at	  Mason,	  on	  Torch	  Lake,	  ahs	  
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been	  launched	  and	  is	  well	  on	  the	  way	  to	  completion.	  	  The	  hull	  is	  built	  of	  Washington	  
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	   “The	  hull	  of	  the	  large	  dredge	  which	  will	  be	  used	  to	  supply	  copper-‐bearing	  



fir	  and	  is	  100	  ft.	  long	  and	  72	  ft.	  in	  width.	  	  Its	  weight	  is	  more	  than	  200	  tons,	  12	  tons	  of	  
which	  is	  the	  weight	  of	  the	  bolts	  holding	  the	  timbers	  together.	  	  R.C
is	  building	  the	  new	  plant	  near	  Mason,	  is	  also	  constructing	  the	  dredge.	  	  There	  a

.	  Buck,	  Inc.,	  which	  
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1944,	  Vol.	  145
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Pg.	  124,	  July	  1944	  (No.	  7):	  “Isle	  Royale	  pays	  first	  dividen

	   “At	  the	  Calumet	  &	  Hecla	  smelter,	  the	  foundation	  for	  the	  new	  No.	  22	  furnace	  
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1945,	  Vol.	  146

in	  design	  have	  been	  incorporated	  in	  the	  new	  furnace,	  which	  will	  be	  used	  as	  a	  much-‐
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ions	  

	  
e	  for

	  

	  the	  No.	  21	  unit.”	  

	  
Pg.114,	  Jan
	  
by	  Calumet	  &

“…A	  new	  department	  known	  as	  the	  secondary	  department,	  has	  be
.	  1945	  (No.	  1):	  “C&H	  en

	  Hecla	  to	  purchase	  and	  treat	  scrap	  copper

ters	  secondary	  metal	  field”	  

-‐bearing	  material.	  	  H
en	  formed	  

Kenny,	  smelter	  superintendent,	  will	  be	  in	  charge.	  	  Experiments	  conducted	  in	  the	  
.C.	  

treatment	  of	  scrap	  led	  to	  the	  decision	  to	  enter	  this	  field.	  	  Scrap	  will	  be	  purchased	  in	  
the	  market	  for	  treatment	  at	  the	  Torch	  Lake	  plants.	  	  This	  is	  another	  step	  in	  the	  
company’s	  policy	  of	  expansion,	  which	  includes	  the	  continued	  exploration	  for	  new	  
ore	  bodies	  as	  well	  as	  research	  work	  leading	  to	  new	  uses	  of	  copper.”	  	  
	  
Pg.	  165-‐166,	  Feb.	  1945	  (No.	  2):	  “C&H	  urged	  to	  produce	  more	  copper	  oxide	  in	  
leaching	  plants”	  
	   “The	  entire	  copper	  oxide	  output	  of	  the	  Tamarack	  and	  Lake	  Linden	  leaching	  
plants	  of	  Calumet	  &	  Hecla	  is	  going	  into	  the	  manufacture	  of	  barnacle-‐inhibiting	  paint	  
and	  corrosion	  resisting	  paint	  used	  on	  ship	  bottoms	  by	  the	  U.S.	  Navy	  and	  Maritime	  
Service.	  	  Recently	  a	  committee	  representing	  the	  U.S.	  Navy,	  the	  WPB	  and	  the	  
manufacturers	  of	  ship-‐bottom	  paints	  visited	  Calumet	  and	  conferred	  with	  company	  
officials	  in	  an	  effort	  to	  bring	  about	  increased	  production.	  	  The	  firms	  represented	  are	  
the	  Metropolitan	  Refining	  Co.,	  of	  Indiana	  Harbor,	  and	  the	  C.K.	  Williams	  Co.,	  of	  
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Easton,	  PA.,	  both	  of	  which	  are	  large	  users	  of	  copper	  oxide	  in	  the	  manufacture	  of	  
paint.”	  
	  
Pg.	  139,	  June	  1945	  (No.	  6):	  Postwar	  copper	  production	  will	  be	  affected	  by	  
price	  of	  metal”	  
	  
insure	  operation	  throughout	  the	  year.	  	  Last	  year	  nearly	  12	  million	  pounds	  of	  copper	  

“Calumet	  &	  Hecla	  has	  in	  sight	  sufficient	  steel	  scrap	  clad	  with	  gilding	  metal	  to	  

was	  recovered	  from	  this	  source	  by	  treating	  a	  total	  o
cl
	  
ean	  st

“C
eel
alumet	  &
	  goes	  to	  st

	  Hecla	  has	  embarked	  on	  a	  comprehensive	  study	  of	  the	  possibility	  
eel	  plants”	  

f	  11,600	  tons	  of	  bi-‐metal.	  	  The	  

of	  using	  its	  idle	  leaching	  plant	  capacity	  for	  the	  treatment	  of	  various	  grades	  of	  copper	  
bearing	  material	  in	  substantial	  tonnages.	  	  It	  is	  felt	  that	  if	  the	  investigation	  proves	  
favorable,	  this	  field	  may	  have	  attractive	  postwar	  possibilities.”	  
	  
Pg.	  139,	  Sept.	  1945	  (No.	  9)	  “Copper	  subsidy	  extended	  one	  month”	  
	   “Most	  of	  the	  secondary	  copper	  handled	  by	  the	  Calumet	  &	  Hecla	  plants	  is	  of	  
the	  industrial	  variety.	  	  Much	  of	  it	  comes	  from	  material	  scrapped	  in	  the	  making	  of	  
munitions	  or	  damaged	  in	  service.	  	  Some	  of	  it	  consists	  of	  heavy	  cable	  such	  as	  is	  used	  
in	  wiring	  battleships.	  	  Telephone	  wire	  used	  by	  the	  Army	  Signal	  Corps	  is	  another	  
fruitful	  source	  of	  secondary	  copper,	  some	  of	  it	  recovered	  from	  battlefields.	  	  
Secondary	  copper	  activities	  are	  not	  limited	  to	  war-‐time	  scrap	  but	  also	  include	  such	  
standard	  items	  as	  trolley	  wire	  and	  bars.”	  
	   “Because	  the	  ammonia	  leaching	  process	  is	  particularly	  adaptable	  to	  mixed	  
materials	  such	  as	  steel	  and	  copper	  or	  tin	  and	  copper,	  scrap	  of	  the	  latter	  kind	  is	  being	  
treated	  at	  the	  Tamarack	  plant.	  	  Tinned	  copper	  wire,	  copper	  clad	  steel	  wire,	  and	  
motor	  parts	  are	  being	  leached	  in	  quantity.”	  	  	  	  	  
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Pg.	  137-‐138,	  February	  1946	  (No.	  2)	  “Calumet	  &	  Hecla	  officials	  report	  1945	  
activates	  and	  appraise	  possibilities	  for	  1946”	  
	  
and	  final	  returns	  have	  been	  made.	  	  C

“…The	  last	  of	  the	  clad-‐steel	  scra
alumet	  &
p	  for	  the	  

	  Hecla’s	  ammonia	  leaching	  process	  
Metals	  Reserve	  Co.	  has	  been	  treated	  

was	  the	  only	  method	  that	  could	  be	  used	  to	  separate	  the	  copper	  and	  the	  steel.	  	  
Approximately	  60,000	  tons	  of	  scrap	  were	  treated	  during	  the	  war,	  which	  returned	  
21,000,000	  
steel	  plants.	  	  The	  copper	  salvaged	  was	  in	  excess	  of	  the	  settlement	  with	  the	  original	  

lb.	  of	  copper	  to	  the	  Metals	  Reserve	  Co.	  and	  45,000	  tons	  of	  scrap	  to	  the	  

suppliers	  of	  the	  material.	  
	  
employment	  to	  a	  large	  number	  of	  men	  during	  its	  two	  y

The	  contract	  was	  an	  excellent	  one	  for	  Calumet	  &
ea
	  H
r’s	  l
ecla	  because	  it	  furnished	  

ife	  and	  called	  for	  the	  
payment	  of	  a	  fixed	  profit	  per	  ton	  over	  cost	  of	  treatment.	  	  In	  treating	  this	  material,	  
the	  company’s	  railroad	  crew	  handled	  a	  total	  of	  4,800	  cars.”	  
	  
Pg.	  134,	  April	  1946	  (No.	  4):	  “Calumet	  &	  Hecla	  Opens	  new	  ground	  in	  Keweenaw	  
–	  Underground	  employment	  rolls	  show	  increase”	  
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	   “…The	  company’s	  entry	  into	  the	  secondary	  copper	  field,	  to	  compensate	  so	  far	  
as	  possible	  for	  the	  loss	  of	  production	  from	  the	  Calumet	  sands,	  has	  been	  successful.	  	  
Another	  phase	  of	  operations	  is	  the	  production	  of	  copper	  chemicals	  in	  the	  leaching	  
plants	  at	  Lake	  Linden	  and	  Tamarack	  mills.”	  
	  
Pg.	  140-‐142,	  June	  1946	  (No.	  6)	  “Copper	  Range	  continues	  testing	  of	  White	  Pine	  
deposit	  –	  C.	  &	  H.	  sees	  en
	  
amygdaloid	  tailings	  deposit	  of	  C

“…Rising	  prices	  of	  supplies	  and	  higher	  wages	  have	  ma
d	  of	  Lake	  Lin

alumet	  &

den

	  Hecla	  at	  Lake	  Linden	  unprofitable.	  	  This,	  

	  dredging”	  
de	  operations	  in	  the	  

says	  A.H
pound	  of

.	  Wohlrab,	  general	  manager,	  is	  indicated	  by	  costs	  averagin

December	  1945	  to	  March	  1946,	  inclusive.	  
	  copper,	  resulting	  in	  a	  loss	  of	  $20,000	  for	  the	  four	  months’	  per

g	  15	  ½
iod	  from	  
	  c.	  per	  

	  
in	  copper	  content	  as	  the	  dredge	  moves	  into	  more	  recently	  deposited	  material	  it	  is	  

With	  the	  full	  knowledge	  that	  the	  amygdaloid	  sands	  will	  continue	  to	  decrease	  

appar
steel	  and

ent	  th
	  oth
at	  th
er	  s

e
uppli
	  18	  ½

es
	  c.	  pe
	  grante

r	  h
d
our
,	  or	  to	  be	  granted,	  by	  OPA,	  will	  increase	  the	  cost	  per	  
	  wage	  increase	  and	  the	  additional	  cost	  of	  coal,	  

pound	  of	  copper	  at	  least	  3	  3/8	  c.	  	  This	  will	  no	  longer	  permit	  profitable
the	  plant,	  e

	  operation	  of	  

	  
under	  the	  amended	  Premium	  Price	  Plan.	  

ven	  at	  22	  c.	  per	  pound	  for	  copper,	  which	  is	  the	  maximum	  obtainable	  

high	  grade	  conglomerate	  sand	  which	  is	  deposited	  along	  the	  shore	  line	  and	  under	  the	  
About	  three	  months	  of	  dredging	  remained	  to	  be	  completed	  in	  comparably	  

mill	  buildings,	  after	  which	  the	  Lake	  Linden	  operations	  will	  be	  closed	  permanently.”	  
	  
Pg.	  126,	  July	  1946	  (No.	  7)	  “Calumet	  &	  Hecla	  coal	  shortage	  relieved	  –	  Quincy	  
reports	  good	  results	  from	  reclamation”	  
	  
from	  its	  reclamation	  plant	  at	  Mason,	  on	  Torch	  Lake.	  	  It	  is	  averaging	  a	  little	  better	  

“Although	  its	  mine	  is	  shut	  down,	  the	  Quincy	  Mining	  Co.	  is	  getting	  good	  results	  

than	  5	  ½	  lb.	  of	  copper	  from	  each	  ton	  of	  waste	  sands	  treated.	  	  This	  is	  better	  than	  a	  70	  
percent	  recovery.”	  
	  
Pg.	  118-‐119,	  September	  1946	  (No.9)	  “Calumet	  &	  Hecla	  opens	  Gratiot	  shaft	  –	  
Second	  unit	  of	  Lake	  Chemical	  Co.	  producing	  COCS”	  
	   “After	  many	  months	  of	  construction	  the	  second	  unit	  of	  Calumet	  &	  Hecla’s	  
Lake	  Chemical	  Co.	  went	  into	  production	  on	  July	  15,	  making	  copper	  oxychloride	  
(COCS)	  in	  commercial	  quantities.	  	  The	  unit	  consists	  of	  six	  lead-‐lined	  reaction	  tanks,	  
each	  7	  ft.	  in	  diameter	  by	  12	  ft.	  high,	  in	  which	  scrap	  copper	  is	  reacted	  with	  chlorides	  
and	  sulphates	  to	  form	  COCS.	  	  Approximately	  16	  hours	  are	  required	  to	  make	  the	  
conversion,	  following	  which	  the	  blue	  slurry	  is	  pumped	  into	  one	  of	  two	  18,000-‐gal.	  
tanks.	  	  After	  blending	  and	  conditioning	  in	  the	  tanks,	  the	  slurry	  is	  dewatered	  on	  a	  
large	  continuous	  Oliver	  filter,	  where	  the	  greater	  part	  of	  the	  liquid	  is	  separated	  from	  
the	  blue	  solid.	  	  The	  wet	  cake	  is	  loaded	  on	  trays	  and	  dried	  in	  large	  truck-‐tray	  driers	  
until	  the	  material	  is	  commercially	  free	  of	  water.	  	  The	  truck	  and	  tray	  driers	  will	  
eventually	  be	  replaced	  with	  a	  large	  Proctor	  and	  Schwartz	  continuous	  aerofrom	  
drier.	  	  Delivery	  of	  this	  unit	  will	  not	  be	  made	  before	  the	  end	  of	  the	  year.	  	  The	  dried	  
product	  is	  treated	  in	  a	  micro-‐pulverizer	  to	  break	  up	  lumps	  and	  is	  discharged	  into	  a	  
storage	  bin.	  
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	   The	  so-‐called	  “fixed	  coppers”	  sprays	  and	  dusts,	  of	  which	  COCS	  is	  on	  type,	  are	  
essential	  ingredients	  in	  many	  of	  the	  commonly	  used	  sprays	  and	  dusts	  for	  the	  control	  
of	  a	  myriad	  of	  fungicidal	  growths	  on	  fruits,	  vegetables	  and	  flowering	  plants.	  	  The	  
“fixed	  coppers”	  may	  be	  effectively	  used	  in	  combination	  with	  the	  well	  known	  
insecticides	  –	  lead	  arsenate,	  calcium	  arsenate,	  rotenone,	  nicotine,	  sulphur,	  and	  
DDT.”	  
	  
Pg.	  108,	  October	  1946	  (No.	  10)	  “Reopening	  of	  Champion	  mine	  is	  under	  study”	  
	  
types	  of	  copper	  scrap	  has	  led	  to	  development	  of	  numerous	  treatment	  processes	  
wh
copper,	  leaving	  the	  metal	  in	  a	  form	  suitable	  for	  direct	  smelting	  into	  high-‐

ereby	  undesirable	  impurities	  in	  or	  associated	  with	  scrap	  are	  separated	  from	  the	  

conductivity	  commercial	  grades.	  	  The	  increasing	  use	  of	  such	  methods	  has	  made	  it	  
possible	  to	  for	  the	  company’s	  secondary
and	  larger	  tonnages	  of	  materials	  previously	  not	  considered	  desirable	  for	  treatment	  

	  department	  to	  purchase	  and	  handle	  larger	  

at	  the	  smelter.	  	  These	  processes	  are	  delivering	  million	  of	  pounds	  of	  copper	  to	  the	  
fu
	  
rnaces.

The	  l
	  
atest
	  

to	  treat	  “copper	  mud”	  a	  waste	  product	  resulting	  from	  the	  drawing	  of	  copper	  wire.	  	  
	  addition	  to	  this	  group	  of	  processes	  is	  one	  which	  makes	  it	  possible	  

The	  material	  as	  received	  is	  a	  pasty	  mixture	  of	  fine	  copper,	  oil,	  grease	  and	  floor	  
sw
animal,	  vegetable	  and	  mineral	  oils	  of	  approximately	  40	  percent.	  	  As	  received,	  it	  is	  
eepings,	  having	  an	  average	  copper	  content	  of	  25	  percent	  and	  a	  combination	  of	  

not	  suitable	  for
after	  months	  of	  experimenting,	  a	  procedure	  was	  worked	  out	  w

	  direct	  furnacing,	  due	  to	  the	  high	  percentage	  of	  fa
hich	  recovers	  copper	  
t	  and	  water,	  but	  

in	  a	  highly	  concentrated,	  useful	  form	  and	  the	  fat	  byproducts	  as	  well.	  
	  
accumulation	  tanks,	  copper

The	  processing	  includes	  a
-‐recovery	  
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mid-‐August.	  	  The	  unit	  is	  operating	  continuously.	  	  The	  copper	  thus	  recovered	  runs	  
approximately	  75	  percent	  metal	  and	  is	  suitable	  for	  direct	  furnacing	  with	  other	  

“Calumet	  &	  Hecla	  Consolidated	  Copper	  Co.’s	  experience	  with	  diversified	  

concentrates.	  	  The	  fat	  is	  reclaimed	  as	  a	  semi-‐clear	  liquid	  and	  is	  accumulated	  in	  8,00	  
to	  10,000-‐gal.	  batches	  (40,000	  to	  60,000	  lb.)	  for	  shipment	  in	  than	  cars.”	  	  	  
	  
Pg.	  111,	  Nov.	  1946	  (No.	  11)	  “C&H	  president	  voices	  hope	  for	  future	  of	  copper	  
range	  –	  Isle	  Royale	  pays	  dividend”	  
	   “…Calumet	  &	  Hecla	  has	  organized	  a	  secondary	  copper	  department,	  
employing	  108	  men,	  and	  is	  treating	  large	  tonnages	  of	  scrap	  copper.	  
	   In	  conjunction	  with	  the	  Harshaw	  Chemical	  Co.,	  of	  Cleveland,	  the	  Lake	  
Chemical	  Co.	  was	  organized	  in	  1945	  and	  located	  at	  Hubbell	  for	  the	  purpose	  of	  
manufacturing	  and	  selling	  chemicals.	  	  The	  company	  has	  embarked	  on	  the	  
commercial	  foundry	  business	  and	  is	  using	  its	  excess	  foundry	  capacity	  to	  make	  
castings	  for	  mid-‐western	  concerns.	  	  The	  company	  is	  about	  to	  set	  up	  a	  new	  
department	  for	  the	  manufacturer	  of	  detachable	  drill	  bits	  for	  its	  own	  use	  and	  for	  sale	  
in	  a	  large	  part	  of	  the	  United	  States.	  	  The	  lands	  owned	  by	  the	  company	  are	  being	  
rapidly	  developed	  for	  resort	  purposes.”	  
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Pg.	  126,	  January	  1947	  (No.	  1)	  “Lake	  Copper	  leases	  Copper	  Range	  Smelter”	  
	   “Calumet	  &	  Hecla	  foundry	  is	  one	  of	  fewer	  than	  a	  dozen	  plants	  in	  the	  United	  
States	  that	  have	  been	  licensed	  by	  the	  International	  Nickel	  Company	  Inc.	  to	  make	  the	  
patented	  wear-‐resisting	  iron	  known	  as	  Ni-‐Hard.	  	  This	  nickel-‐chromium	  iron	  was	  
developed	  for	  use	  where	  wear	  resistance	  is	  important.	  	  Calumet	  &	  Hecla’s	  
experience	  with	  the	  metal	  has	  led	  to	  its	  adoption	  exclusively	  for	  parts	  such	  as	  ball	  
mill	  liners,	  pump	  shells,	  impellers,	  stamp	  shoes,	  and	  other	  castings	  that	  are	  
subjected	  to	  conditions	  under	  which	  ordinary	  irons	  fail	  in	  a	  matter	  of	  weeks.	  	  Ni-‐
Hard	  is	  only	  one	  of	  several	  types	  of	  irons	  produced	  by	  the	  foundry.	  	  A	  large	  tonnage	  
of	  soft,	  gray	  iron	  is	  required	  in	  Calumet	  &	  Hecla’s	  own	  operations	  for	  hundreds	  of	  
replacement	  parts.	  	  The	  foundry	  also	  makes	  substantial	  quantities	  of	  “white	  iron”	  
grinding	  balls	  for	  use	  in	  the	  stamp	  mills	  at	  Lake	  Linden,	  Ahmeek,	  and	  Tamarack;	  
aluminum	  castings;	  brass	  and	  bronze	  bearings	  and	  bushings.”	  
	   “Calumet	  &	  Hecla	  has	  shipped	  the	  first	  tank	  car	  of	  byproduct	  fat	  recovered	  in	  
its	  plant	  for	  the	  treatment	  of	  spent	  wire-‐drawing	  lubricant.	  	  Both	  fat	  and	  copper	  are	  
reclaimed	  from	  this	  waste	  material.	  	  The	  shipment	  went	  to	  the	  Darling	  &	  Co.	  in	  
Chicago.	  	  The	  acute	  shortage	  of	  raw	  materials	  for	  producing	  soap	  and	  other	  fat	  
products	  has	  provided	  an	  attractive	  market	  for	  the	  type	  of	  material	  being	  recovered	  
by	  the	  company’s	  secondary	  department.”	  
	  
Pg.	  120,	  May	  1947	  (No.	  5)	  “Isle	  Royale	  operations	  may	  end	  the	  year	  –	  Lake	  
Linden	  power	  plant	  to	  be	  modern

year,	  from	  which	  were	  
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5.02	  lb.	  per	  ton.	  	  Approximately	  half	  of	  this	  tonnage	  came	  from	  the	  richer	  part	  of	  the	  
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The	  reclamation	  plant	  was	  financed	  by	  the	  Reconstruction	  Finance	  

	  

a 	  	  The	  
tion,	  which	  advanced	  $1,220,342.	  	  The	  gr

balance	  of	  $209,563	  should	  be	  paid	  this	  
eater

yea
	  par
r.	  	  
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was	  $416,758.34.	  	  After	  depreciation	  and	  depletion	  charges	  at	  both	  the	  mine	  and	  
reclamation	  plant,	  net	  profit	  amounted	  to	  $20,532.74.”	  

r	  

modernized	  to	  reduce	  costs.	  	  Present	  coal	  consumption	  per	  kwh.	  Is	  in	  excess	  of	  2	  lb.	  	  
“Calumet	  &	  Hecla	  Consolidated’s	  power	  plant	  at	  Lake	  Linden	  will	  be	  

As	  the	  price	  of	  coal	  has	  increased	  from	  $2.70	  per	  ton	  delivered	  at	  Lake	  Linden	  in	  
1913	  
more	  efficient.	  	  An	  investigation	  covering	  a	  period	  of	  more	  than	  three	  months	  by	  the	  

to	  a	  present	  cost	  of	  $7.33	  per	  ton,	  it	  has	  become	  imperative	  to	  make	  the	  plant	  

C
approximately	  $300,000	  per	  year	  could	  be	  affected
hicago	  firm	  of	  Vern	  E.	  Alden	  Co.,	  consulting	  engineers,	  determined	  that	  a	  saving	  of	  

proposed	  modernization	  will	  require	  about	  two	  years	  to	  complete.	  	  The	  principle	  
	  by	  making	  certain	  changes.	  	  The	  

installation	  will	  be	  a	  pulverized-‐coal-‐fired	  boiler,	  which	  will	  be	  erected	  at	  the	  south	  
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end	  of	  the	  plant.	  	  This	  boiler	  is	  rated	  at	  180,000	  lb.	  of	  steam	  per	  hour	  at	  850-‐lb.	  
pr
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essure	  and	  82

	  
	  

5-‐deg.	  Temperature.”	  

Pg.	  102,	  Jan

“A	  new	  furnace	  has	  been	  placed	  in	  service	  at	  C

	  1948	  (No.	  1):	  “Calumet	  &	  Hecla	  starts	  up	  n
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smelting	  plant.	  	  The	  bricks	  used	  in	  the	  furnace	  proper	  are	  composed	  largely	  of	  
a

g	  
secondary	  copper”	  
	   	  Consolidated’s	  

magnesite	  and	  chrome	  and	  contain	  no	  silica.	  	  The	  furnace	  will	  be	  used	  for	  smelting	  
seconda
	   The	  arch	  of	  the	  furnace	  is	  of	  basic	  material,	  making	  

ry	  copper.	  

furnace	  much	  harder	  than	  the	  average	  because	  the	  arch	  can	  withstand	  high	  
it	  possible	  to	  drive	  the	  

temperatures,	  also	  any	  complications	  from	  “rabbling”,	  or	  the	  blowing	  of	  air	  into	  the	  
bath	  to	  remove	  foreign	  materials.	  	  The	  new	  furnace	  is	  fired	  by	  two	  burner

heat	  boiler.	  	  The	  operation	  raises	  the	  flame	  temperature	  of	  the	  burners	  by	  several	  
pulverized	  coal.	  	  It	  also	  is	  equipped	  with	  a	  recuperator,	  doing	  away	  with	  the	  was

s,	  using	  
te-‐

hundred	  degrees	  and	  decreases	  the	  coal	  consumption	  from	  10	  to	  15%.	  
	  
capacity	  of	  the	  furnace	  will	  be	  approximately	  1,500,000	  lb.	  of	  copper.	  	  For	  the	  most	  

Capacity	  of	  the	  furnace	  is	  200,000	  to	  250,000	  lb.	  per	  charge.	  	  The	  monthly	  

part,	  baled	  material	  is	  used	  in	  charging	  the	  furnace.”	  
	  
was	  completed	  recently	  by	  the	  construction	  department	  of	  the	  C

“The	  rebuilding	  of	  1,150	  ft.	  of	  the	  Lake	  Linden	  coal	  dock	  of	  C
alumet	  &
alumet	  &

	  H
	  Hecla	  

to

company.	  	  The	  dock,	  which	  is	  20	  ft.	  wide,	  was	  kept	  in	  constant	  use	  during	  the	  
renovating	  and	  rebuilding.	  	  During	  this	  time	  15	  ore	  carriers	  brought	  cargoes	  

	  

ecla	  

Pg.	  146,	  Feb	  1948	  (No.2):	  “Calumet	  &	  Hecla	  experimen

	  the	  dock.	  	  Each	  of	  these	  ships	  delivered	  an	  average	  of	  9,0

ts	  with	  copper	  oxide	  as	  

00	  tons	  of	  coal.”	  	  
of	  coa
	  	  

l	  

aid	  to	  plan
	  
progress	  in	  Florida	  to	  determine	  the	  value	  of	  copper	  oxides	  for	  agricultural	  

“Investigations	  sponsored	  by	  C
t	  growth	  in	  Florida”	  

alumet	  &	  Hecla	  Consolidated	  Copper	  Co.	  are	  in	  

appli
	  

cations.	  	  	  

Experiment	  Station,	  Lake	  Alfred;	  fertilizers	  and	  pasture	  treatment	  by	  the	  Everglades	  
Research	  L

Dust	  mixtures	  containing	  copper	  oxide	  are	  being	  examined	  by	  the	  Potato	  
aboratory	  at	  Hastings;	  dusts,	  sprays	  and	  fertilizers	  by	  the	  Citrus	  

Experiment	  Station,	  Belle	  Glade;	  soil	  treatment	  at	  the	  Gainesville	  Station	  on	  grain	  
crops,	  and	  fertilizer	  and	  pasture	  treatment	  by	  various	  independent	  researchers.	  	  	  
	  
is	  essent

Copper	  is	  required	  for	  normal	  plant	  growth	  to	  provide	  adequate	  yields,	  and	  
ial	  to	  the	  production	  of	  grains,	  such	  as	  oats	  and	  barley.	  	  These	  grains	  do	  not	  

ordinarily	  “head	  out”	  under	  growing	  conditions	  in	  Florida	  unless	  copper	  is	  added.”	  
	   	  
Pg.	  128,	  April,	  1948	  (No.	  4):	  “Tamarack	  plant	  producing	  cupric	  oxide”	  
	   “At	  the	  Tamarack	  reclamation	  plant	  of	  Calumet	  &	  Hecla	  Consolidated,	  an	  
addition	  to	  the	  mixed	  oxide	  plant	  for	  the	  production	  of	  cupric	  oxide	  has	  been	  
completed.	  	  The	  relatively	  small,	  but	  carefully	  planned	  installation	  makes	  it	  possible	  
to	  add	  a	  new	  product,	  copper	  oxides,	  to	  the	  line	  of	  Calumet	  &	  Hecla.	  	  The	  equipment	  
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consists	  of	  automatic	  feeds,	  conveyors,	  receivers,	  a	  roasting	  furnace,	  and	  a	  
pulverizer.	  	  	  
	   Cupric	  oxide	  is	  a	  finely	  divided	  powder	  which	  is	  ideal	  for	  chemical	  purposes,	  
and	  for	  use	  in	  ceramics,	  where	  a	  rapid	  and	  uniform	  dispersion	  of	  coloring	  agent	  is	  
desired.	  
	   Research	  is	  being	  conducted	  to	  provide	  clinkered	  or	  coarse	  particle	  for	  the	  
use	  in	  the	  manufacture	  of	  primary	  batteries.	  	  This	  is	  one	  of	  the	  few	  important	  uses	  
where	  a	  large	  particle	  is	  desirable	  because	  battery	  plates	  of	  pressed	  cupric	  must	  be	  
porous	  and	  porosity	  depends	  on	  a	  coarse	  structure.	  
	   Sales	  will	  be	  confined	  to	  a	  few	  large	  customers,	  who	  will	  resell	  it	  to	  the	  
industrial	  field.	  	  If	  primary	  battery	  manufacturers	  can	  use	  clinkered	  or	  coarse	  
particles	  for	  making	  plates,	  sales	  probably	  will	  be	  made	  direct	  to	  them.”	  
	  
Pg.	  137,	  June	  1948	  (No.	  6)	  “Calumet	  &	  Hecla	  reclamation	  plant	  at	  Lake	  Linden	  
re

&	  
	  
open

“Since	  the	  beginning	  of	  operations	  in	  1915,	  the	  reclamation	  plant	  of	  C
ed	  –	  Research	  includes	  agricultural	  projects”	  

with	  a	  recovery	  of	  407,038,000	  lbs.	  of	  copper,	  at	  a	  profit	  in	  excess	  of	  30	  million	  
Hecla	  Consolidated	  at	  Lake	  Linden	  has	  treated	  36,351,000	  tons	  of	  waste	  sa

alumet	  
nds	  

dol
remaining	  tailings.	  	  Because	  in	  the	  early	  days	  of	  the	  mine	  and	  concentrator,	  the	  

lars.	  	  Closed	  during	  the	  pat	  winter,	  the	  plant	  has	  been	  reopened	  to	  treat	  the	  

tai
numerous	  docks	  and	  piers	  were	  erected	  on	  the	  site,	  the	  final	  scramming	  operations	  
lings	  were	  spilled	  out	  onto	  the	  ground	  or	  in	  shallow	  water	  at	  the	  shoreline	  and	  

may	  cause	  irregular	  and	  intermittent	  operations	  of	  the	  plant.	  	  Remaining	  coarse	  
sands	  are	  high	  in	  copper	  but	  contaminated	  by	  rubble	  and	  rubbish	  because	  of	  their	  
proximity	  to	  the	  shore.	  
	  
capacit

The	  company’s	  copper	  hydrate	  plant	  was	  expected	  to	  operate	  at	  near	  

Several	  encouraging	  new	  commercial	  applications	  of	  copper	  hydrate	  have	  been	  
y	  in	  May,	  and	  it	  is	  indicated	  that	  continuous	  operation	  may	  be	  justified.	  	  

developed,	  and	  interest	  renewed	  in	  copper	  soaps	  for	  mildew-‐
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eans,	  escarol

he	  pa
e,	  gra

st
ins,	  pot
	  winter	  w

atoes,	  a
ses,	  co

nd	  cel
ver	  cr

ery.	  	  
op,	  

into	  other	  states	  during	  the	  summer.	  	  Use	  of	  copper	  in	  various	  types	  of	  soil	  is	  
ill	  be	  carried	  out	  

currently	  recommended	  for	  certain	  crops	  by	  the	  agricultural	  experiment	  stations	  in	  
Florida,	  Georgia,	  North	  Carolina,	  New	  York,	  Indiana,	  Wisconsin,	  New	  Jersey,	  Oregon,	  
and	  Michigan.”	  	  	  	  
	  
Pg.	  124-‐125,	  July	  1948	  (No.	  7)	  “Quincy	  smelter	  to	  be	  reopened	  soon	  –	  Calumet	  
&	  Hecla	  installs	  press	  to	  bale	  scrap	  before	  leaching”	  
	   "Resumption	  of	  operations	  at	  the	  smelter	  of	  the	  Quincy	  Mining	  Co.,	  idle	  since	  
1932,	  will	  get	  underway	  as	  soon	  as	  adequate	  repairs	  have	  been	  made.	  	  A	  crew	  is	  
preparing	  the	  smelter	  for	  the	  treatment	  of	  copper	  reclaimed	  at	  the	  company's	  sand	  
workings	  in	  Torch	  Lake,	  near	  Mason.	  	  Plans	  call	  for	  the	  blowing	  in	  one	  reverberatory	  
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furnace	  in	  the	  main	  building,	  which	  is	  144x84	  ft.	  	  Actual	  dipping	  of	  metal	  is	  not	  
expected	  until	  late	  summer	  or	  early	  fall."	  
	   “Another	  ball	  mill	  has	  been	  put	  in	  operation	  in	  the	  Ahmeek	  mill	  of	  Calumet	  &	  
Hecla,	  making	  9	  such	  units.	  	  The	  new	  ball	  mill	  holds	  50,000	  lb.	  steel	  balls	  when	  fully	  
charged.	  	  Ball	  mills	  also	  are	  used	  in	  the	  company’s	  reclamation	  processes.	  	  A	  steel	  
ball	  casting	  machine	  has	  been	  added	  to	  the	  equipment	  of	  the	  Calumet	  &	  Hecla	  
foundry,	  which	  will	  now	  turn	  out	  from	  28	  to	  30	  tons	  of	  steel	  balls	  per	  week,	  with	  
two	  machines	  in	  operation.”	  
	   “Calumet	  &	  Hecla	  has	  installed	  a	  hydraulic	  bailing	  press	  in	  its	  smelter	  yard	  to	  
bale	  copper-‐clad	  steel	  scrap	  before	  leaching.	  	  This	  will	  save	  many	  hours	  in	  handling	  
the	  scrap	  in	  and	  out	  of	  the	  leaching	  tanks	  to	  the	  railroad	  cars,	  and	  will	  double	  the	  
tonnage	  put	  into	  the	  leaching	  tanks.	  Certain	  kinds	  of	  copper	  scrap	  also	  can	  be	  
compressed	  into	  convenient	  size	  bundles	  for	  charging	  into	  the	  smelter	  furnaces.”	   	  
Pg.	  131-‐132,	  August	  1948	  (No.	  8)	  “Calumet	  &	  Hecla	  has	  largest	  employment	  in	  
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alumet	  &	  Hecla’s	  

	  
as	  a	  service	  to	  war	  industries	  and	  individual	  consumers	  not	  having	  adequate	  

During	  the	  war	  years	  numerous	  orders	  were	  taken	  from	  outside	  customers	  

sou
to	  meeting	  the	  company’s	  own	  requirements.	  	  	  Recent	  developments	  on	  the	  
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Minnesota	  Iron	  Range,	  and	  expansion	  of	  industrial	  consumers	  within	  a	  250-‐mile	  
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1949	  season.”	  	  	  
	  

	  
Pg.	  116,	  January,	  1949	  (No.1):	  “Calumet	  &	  Hecla	  investigates	  with	  Poor	  &	  Co.	  
possible	  outlet	  for	  finely	  ground	  conglomerate	  sand”	  
	   “In	  cooperation	  with	  Poor	  &	  Co.	  of	  Chicago,	  Calumet	  &	  Hecla	  Consolidated	  
Copper	  Co.	  is	  instituting	  an	  experimental	  program	  which	  may	  eventually	  lead	  to	  a	  
new	  business	  in	  the	  Michigan	  copper	  district.	  	  Poor	  &	  Co.	  has	  been	  investigating	  at	  
its	  Waukegan,	  Ill.	  Laboratory	  for	  the	  use	  of	  finely	  ground	  conglomerate	  sand	  as	  in	  
abrasive	  in	  buffing	  bars,	  deburring	  compounds	  and	  liquid	  abrasives.	  	  These	  items	  
are	  widely	  used	  by	  the	  metal-‐finishing	  industry	  in	  preparing	  products	  for	  planning.	  
	   Poor	  &	  Co.’s	  facilities,	  however,	  are	  not	  sufficient	  to	  permit	  large-‐scale	  
commercial	  testing.	  	  An	  arrangement	  now	  has	  been	  made	  for	  Calumet	  &	  Hecla	  to	  
produce	  about	  150	  tons	  per	  month	  of	  finely	  ground	  conglomerate	  sand	  for	  shipment	  
to	  Waukegan	  for	  blending	  and	  testing,	  on	  a	  commercial	  basis.	  	  If	  the	  tests	  prove	  
successful,	  consideration	  will	  be	  given	  to	  equipping	  a	  plant	  at	  Lake	  Linden	  for	  
production	  of	  the	  material	  on	  a	  commercial	  basis.	  
	   To	  produce	  the	  necessary	  dried	  conglomerate	  sand,	  the	  copper-‐oxide	  drying	  
and	  bagging	  equipment	  at	  the	  Tamarack	  reclamation	  plant	  probably	  will	  be	  used.”	  
	   “The	  secondary	  leaching	  department	  of	  Calumet	  &	  Hecla’s	  Tamarack	  
reclamation	  plant	  has	  been	  shut	  down	  temporarily.	  	  The	  company	  has	  been	  unable	  
to	  sell	  copper	  oxide	  as	  fast	  as	  the	  plant	  can	  produce	  it	  and	  has	  a	  large	  amount	  of	  
bagged	  copper	  oxide	  on	  hand.”	  
	   “Calumet	  &	  Hecla	  has	  announced	  that	  it	  will	  not	  dismantle	  or	  scrap	  
equipment	  and	  buildings	  of	  the	  Lake	  Linden	  reclamation	  plant,	  which	  was	  recently	  
shut	  down	  because	  of	  the	  exhaustion	  of	  the	  conglomerate	  tailings.	  	  It	  may	  be	  
possible	  to	  utilize	  the	  facilities	  for	  other	  products.”	  
	   	  
Pg.	  155,	  February	  1949	  (No.	  2)	  “Isle	  Royale	  shuts	  down	  for	  good,	  also	  C&H	  
tailings	  retreatment	  plant	  at	  Lake	  Linden”	  
	   “Calumet	  &	  Hecla’s	  foundry	  has	  been	  modernized.	  	  It	  will	  supply	  the	  
company	  needs	  and	  do	  custom	  work.	  	  Eventually	  the	  foundry	  and	  machine	  shop	  will	  
be	  coordinated	  so	  that	  a	  large	  number	  of	  rough	  and	  finished	  products	  can	  be	  sold.	  	  
Other	  byproducts	  of	  C&H	  are	  copper	  hydrate,	  copper	  oxychloride	  and	  copper	  oxide,	  
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made	  in	  cooperation	  with	  Lake	  Chemical	  Co.	  	  Still	  another	  which	  is	  now	  being	  
produced	  in	  a	  quantity	  permitting	  it	  to	  be	  distributed	  outside	  of	  the	  company’s	  
operations	  is	  the	  Liddicoat	  one-‐use	  drill	  bit.	  
	   The	  copper	  oxide	  is	  already	  being	  marketed	  in	  large	  quantities.	  	  This	  product	  
has	  proved	  satisfactory	  in	  the	  agricultural	  industry,	  particularly	  in	  the	  Florida	  fruit	  
and	  vegetable	  belt.	  	  It	  is	  used	  as	  a	  spray	  to	  control	  fungi,	  as	  fertilizer	  amendment,	  
and	  in	  feeding	  cattle.	  
	   George	  L.	  Craig,	  of	  the	  company’s	  staff,	  has	  been	  appointed	  director	  of	  the	  
secondary	  industry,	  in	  charge	  of	  sales	  and	  research.”	   	  
	   “Part	  of	  Calumet	  &	  Hecla’s	  reclamation	  plant	  at	  Lake	  Linden	  has	  been	  shut	  
down,	  including	  the	  regrinding	  plant,	  due	  to	  the	  exhaustion	  of	  coarse	  tailings.	  	  It	  has	  
been	  one	  of	  the	  most	  profitable	  of	  the	  Calumet	  &	  Hecla	  properties	  for	  over	  30	  years.	  	  
Part	  of	  the	  plant	  including	  dredge,	  is	  being	  used	  to	  recover	  copper	  from	  slimes	  
which	  had	  been	  sloughed	  off	  from	  the	  shore	  plant	  pool	  during	  clean-‐up	  operations.	  	  
Between	  30,000	  and	  40,000	  tons	  of	  slime	  per	  month	  is	  being	  treated,	  or	  about	  a	  
third	  of	  the	  average	  output	  of	  the	  entire	  plant	  when	  treating	  rough	  sands.	  	  Quantity	  
of	  slime	  available	  ranges	  from	  four	  to	  six	  months’	  supply.”	  
	  
Pg.	  110,	  March	  1949	  (No.	  3)	  “C&H	  making	  more	  copper	  from	  slags	  –	  Output	  from	  
scrap	  also	  up	  –	  Surplus	  equipment	  to	  Wisconsin”	  
	   “As	  a	  result	  of	  improvement	  in	  the	  soda-‐ash	  process	  for	  arsenic	  removal,	  slag	  
charges	  in	  Calumet	  &	  Hecla’s	  smelter	  at	  Hubbell	  have	  been	  refined	  during	  the	  past	  
two	  months	  to	  billet	  specifications	  without	  dilution,	  at	  a	  big	  saving	  of	  time	  and	  
expense.	  	  Never	  before	  has	  copper	  from	  a	  slag	  charge	  been	  refined	  to	  the	  purity	  
required	  for	  direct	  casting	  into	  commercial	  shapes.	  	  C&H	  now	  will	  reclaim	  more	  
copper	  per	  month	  from	  slag	  than	  heretofore,	  and	  will	  get	  it	  to	  market	  faster	  as	  it	  is	  
going	  directly	  into	  a	  saleable	  product.	  	  The	  high	  cost	  of	  handling,	  storing,	  remelting	  
and	  recasting	  the	  low-‐grade	  ingots	  will	  be	  eliminated.”	  
	   Decrease	  in	  copper	  production	  at	  Calumet	  &	  Hecla’s	  Lake	  Linden	  leaching	  
plant,	  due	  to	  curtailment	  of	  copper	  sand	  leaching,	  has	  been	  eased	  by	  increased	  
production	  from	  scrap.	  	  Scrap	  has	  been	  treated	  for	  several	  years	  and	  is	  an	  important	  
source.	  	  The	  work	  will	  be	  stepped	  up	  as	  rapidly	  as	  possible.	  	  During	  the	  war,	  the	  
Government	  sponsored	  a	  program	  of	  reclaiming	  copper	  from	  gilding-‐metal	  scrap,	  a	  
copper-‐covered	  steel	  from	  which	  bullet	  jackets	  were	  made.	  	  Many	  different	  types	  of	  
scrap	  have	  been	  treated	  since.	  	  To	  facilitate	  handling,	  alterations	  are	  being	  made	  at	  
the	  No.	  2	  regrinding	  plant.”	  
	   “The	  Calumet	  &	  Hecla	  foundry	  recently	  cast	  an	  11-‐ton	  stamp-‐shoe	  mortar	  
housing	  for	  the	  Ahmeek	  mill.	  	  High-‐nickel	  alloy	  iron	  with	  a	  tensile	  strength	  of	  55,000	  
lb.	  was	  used.	  	  A	  total	  of	  168	  man-‐hours	  to	  make	  the	  mold	  and	  64	  to	  make	  the	  cores	  
was	  required.”	  
	   	  	  	  
	  
Pg.	  134-‐135,	  April	  1949	  (No.	  4)	  “C&H	  Employment	  at	  peak	  –	  New	  company	  will	  
make	  buffing	  and	  polishing	  compounds	  from	  sands”	  
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	   “The	  Prozite	  Company	  has	  been	  organized	  by	  Calumet	  &	  Hecla	  and	  Poor	  &	  
Co.	  of	  Chicago,	  to	  make	  buffing	  and	  polishing	  compounds	  from	  conglomerate	  copper	  
sands.	  
	   The	  necessary	  equipment	  will	  be	  installed	  in	  the	  Calumet	  stamp	  mill	  at	  Lake	  
Linden	  and	  the	  products	  will	  be	  manufactured	  by	  Calumet	  &	  Hecla.	  	  Poor	  &	  Co.	  will	  
handle	  the	  sales.	  	  Officers	  and	  directors	  of	  the	  Prozite	  Company	  are:	  chairman	  of	  the	  
board,	  F.A.	  Poor;	  president,	  E.R.	  Lovell;	  vice	  presidents,	  A.E.	  Chester,	  P.W.	  Moore,	  
A.H.	  Wohlrab;	  secretary	  and	  treasurer,	  W.B.	  Devlin.	  	  Directors	  will	  comprise	  the	  
officers,	  also	  A.E.	  Peterson	  and	  George	  L.	  Craig	  of	  Calumet.”	  
	   “Production	  of	  mixed	  copper	  oxide	  has	  been	  resumed	  at	  C&H’s	  Tamarack	  
leaching	  plant.	  	  The	  plant	  was	  down	  for	  three	  months.	  	  Supplementing	  several	  large	  
orders	  from	  industry,	  others	  have	  been	  received	  for	  agricultural	  applications	  in	  
Florida.	  	  In	  recent	  weeks,	  several	  cars	  of	  oxide	  have	  been	  shipped	  from	  the	  Lake	  
Linden	  plant	  to	  the	  Tamarack	  plant	  to	  be	  dried	  and	  bagged.”	  
	  
Pg.	  174,	  July	  1949	  (No.	  7)	  “Calumet	  &	  Hecla	  is	  now	  refining	  slag	  charges	  to	  
billet	  specifications”	  
	   “The	  sudden	  drop	  in	  the	  copper	  market	  caused	  Calumet	  &	  Hecla	  to	  suspend	  
copper	  production	  temporarily	  on	  May	  1.	  	  During	  all	  of	  1949	  the	  company	  has	  been	  
stressing	  increasing	  development	  of	  byproducts	  and	  scrap	  reclamation.	  
	   Calumet	  &	  Hecla’s	  foundry	  was	  modernized	  early	  in	  the	  year	  to	  supply	  the	  
company’s	  needs	  and	  do	  custom	  work.	  
	   In	  March	  the	  Prozite	  Company	  was	  organized	  by	  Calumet	  &	  Hecla	  and	  Poor	  &	  
Co.,	  of	  Chicago,	  to	  make	  buffing	  and	  polishing	  compounds	  from	  conglomerate	  sands.	  	  
The	  necessary	  equipment	  for	  the	  project	  was	  to	  be	  installed	  in	  the	  Calumet	  stamp	  
mill	  at	  Lake	  Linden.	  	  Poor	  &	  Co.	  was	  to	  market	  the	  products.	  	  	  
	   Other	  byproducts	  of	  the	  C&H	  company	  are	  copper	  hydrate,	  copper	  
oxychloride,	  and	  copper	  oxide,	  made	  in	  cooperation	  with	  Lake	  Chemical	  Co.	  
	   As	  a	  result	  of	  improvement	  in	  the	  soda-‐ash	  process	  for	  arsenic	  removal,	  slag	  
charges	  in	  the	  smelter	  at	  Hubbell	  have	  been	  refined	  to	  billet	  specifications	  without	  
dilution.	  	  Never	  before	  had	  copper	  from	  a	  slag	  charge	  been	  refined	  to	  the	  purity	  
required	  for	  direct	  casting	  into	  commercial	  shapes.	  	  The	  improved	  process	  will	  give	  
C&H	  more	  copper	  per	  month	  from	  slag	  and	  will	  get	  it	  to	  the	  market	  faster,	  at	  it	  is	  
going	  directly	  into	  saleable	  product.	  	  The	  high	  cost	  of	  handling,	  storing,	  remelting,	  
and	  recasting	  the	  low-‐grade	  ingots	  will	  be	  eliminated.”	   	  
	  
Pg.	  116,	  August	  1949	  (No.	  8)	  	  
	  
High	  pressure	  boilers	  and	  steam	  turbines	  are	  being	  installed.”	  

“Calumet	  &	  Hecla	  is	  replacing	  old	  equipment	  at	  its	  Lake	  Linden	  power	  plant.	  	  
	  

	  
Pg.	  128-‐
	  
Mining	  C

“During	  the	  first	  six	  months	  of	  the	  year,	  treatment	  of	  stamp	  sands	  at	  Quincy	  
129,	  Oc

o.’s	  reclamation	  plant	  at	  Mason,	  Torch	  Lake,	  continued	  in	  a	  profitable	  basis.	  	  

t,	  1949	  (No.	  10)	  	  

The	  pl
copper	  recovery	  of	  2,654,657	  l

ant	  operated	  without	  int
b
errupt
.,	  an	  average	  of	  5.07	  l

ion	  and	  handled	  523,987	  t
b.	  refined	  copp

ons	  of	  sa
er	  per	  t

nd	  w
on.	  	  
ith	  a	  
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Tailings	  carried	  an	  average	  of	  1.69	  lb.	  per	  ton,	  which	  indicates	  satisfactory	  
recovery.

1950,	  Vol.	  151:

”	  

	  
	   	  	  

	  
Pg.	  158,	  February	  1950	  (No.	  2):	  
	   “…A	  new	  product,	  Pryozite,	  is	  being	  marketed	  by	  Calumet	  &	  Hecla.	  	  It	  is	  used	  
extensively	  for	  metal	  finishing	  in	  the	  automotive	  industry,	  but	  its	  application	  is	  not	  
limited	  to	  that	  field.	  	  It	  is	  a	  product	  of	  the	  conglomerate	  sands	  at	  the	  Lake	  Linden	  
reclamation	  plant,	  combined	  with	  other	  materials.	  	  It	  is	  produced	  in	  bars.	  
	   After	  a	  lull	  of	  several	  months,	  Calumet	  &	  Hecla’s	  secondary	  department	  is	  
active	  again.	  	  Copper	  bearing	  scrap	  is	  purchased	  throughout	  the	  United	  States	  and	  
shipped	  to	  Hubbell,	  where	  the	  copper	  is	  reprocessed	  and	  refined.	  	  The	  company’s	  
chemical	  department	  also	  is	  producing	  different	  copper	  oxides	  and	  hydrates	  for	  
nationwide	  consumption.	  
	   Calumet	  &	  Hecla’s	  $2,500,000	  power	  plant	  at	  Lake	  Linden	  has	  been	  
completed	  and	  placed	  in	  commission.	  	  At	  the	  time	  plans	  were	  drawn	  over	  two	  years	  
ago,	  it	  was	  estimated	  that	  the	  new	  plant	  would	  use	  about	  2,500	  tons	  of	  coal	  per	  
month	  less	  than	  the	  old	  plant.	  	  Indications	  are	  that	  the	  anticipated	  saving	  will	  be	  
realized.	  
	   The	  company’s	  drill	  bit	  plant	  is	  being	  expanded.	  	  This	  plant	  manufactures	  the	  
Liddicoat	  bits	  used	  in	  Calumet	  &	  Hecla	  underground	  drilling	  operations.	  	  It	  also	  
makes	  bits	  for	  sale	  to	  other	  users.	  	  The	  company	  is	  licensed	  to	  sell	  these	  bits	  in	  37	  
eastern	  states.	  	  Full-‐scale	  production	  is	  assured.”	  
	  
Pg.	  121,	  March	  1950	  (No.	  3)	  
	   “…Mr.	  (E.R.)	  Lovell	  says	  progress	  is	  production	  and	  sales	  is	  being	  made	  in	  
Lake	  Chemical,	  a	  subsidiary;	  in	  the	  secondary	  department;	  in	  industrial	  and	  
agricultural	  copper	  oxide;	  in	  the	  manufacture	  of	  Liddicoat	  underground	  drill	  bits;	  
Prozite,	  a	  polishing	  compound	  molded	  into	  bars	  for	  use	  in	  metal	  work,	  and	  in	  
production	  of	  commercial	  castings	  in	  the	  company’s	  foundry.	  	  The	  creation	  of	  new	  
products	  has	  created	  work	  for	  400	  men.	  
	   Both	  the	  Wolverine	  Tube	  division	  in	  Detroit,	  and	  the	  new	  tube	  plant	  in	  
Decatur,	  Ala.,	  are	  doing	  well,	  according	  to	  Mr.	  Lovell.	  	  New	  business	  is	  being	  sought	  
by	  enlarging	  the	  sales	  force	  and	  getting	  additional	  warehouses	  throughout	  the	  
country.	  	  Foreseeing	  keen	  competition	  in	  the	  sale	  of	  tubing,	  Calumet	  &	  Hecla	  is	  
considering	  the	  manufacture	  of	  aluminum,	  steel	  and	  plastic	  tubing,	  in	  addition	  to	  
copper.	  	  The	  Rosenquist	  elecro-‐formed	  tube	  is	  being	  produced	  in	  large	  quantity.”	  
	  
Pg.	  119,	  May	  1950	  (No.	  5)	  	  
	  
has	  been	  treating	  a	  large	  tonnage	  of	  slime	  which	  settled	  over	  a	  large	  area	  

“…Since	  the	  fall	  of	  1948,	  Calumet	  &	  Hecla’s	  reclamation	  plant	  at	  Lake	  Linden	  

Lake.	  	  The	  slime	  is	  pumped	  directly	  into	  the	  leaching	  plant	  classifying	  system.	  	  
in	  Torch	  

Elimination	  of	  the	  regrinding	  and	  shore	  plants	  has	  reduced	  the	  treatment	  cost	  
enough	  so	  that	  there	  is	  a	  fair	  profit	  on	  the	  reduced	  scale	  of	  operation.	  	  A	  small	  
tonnage	  of	  sand	  is	  treated	  in	  the	  leaching	  plant,	  but	  the	  larger	  part,	  consisting	  of	  fine	  
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slimes,	  is	  treated	  in	  the	  flotation	  plant.	  	  Severe	  ice	  conditions	  the	  past	  winter	  have	  
greatly	  hampered	  the	  operation	  of	  the	  dredge,	  but	  after	  the	  ice	  goes	  the	  dredge	  
shou
possibly	  longer.	  	  After	  33	  years	  of	  operation,	  the	  conglomerate	  tailing	  in	  the	  lake	  had	  

ld	  be	  able	  to	  keep	  the	  plant	  supplied	  with	  feed	  throughout	  the	  summer	  and	  

all	  been	  treated	  in	  the	  reclamation	  plant	  by	  the	  fall	  of	  1948,	  when	  the	  slimes	  
opera

1951,	  Vol.	  152:
	  

tions	  were

	  

	  started.”	  

	  
Pg.	  157-‐

of	  lump	  slag	  to	  Milwaukee	  interests	  for	  experimental	  material	  to	  be	  used	  in	  the	  
	   “Qui

158,	  Fe
ncy	  Mi

bruary
lling	  C

	  1951	  (No.2)
o.,	  through	  its	  smelter	  

	  
division,	  has	  furnished	  a	  consignment	  

manufacture	  of	  mineral	  wool.	  	  The	  slag	  is	  the	  product	  of	  an	  old	  cupola	  now	  of	  out	  
commission.	  	  It	  is	  estimated	  that	  there	  are	  more	  than	  25,000	  tons	  available.	  	  Two	  
carloads	  of	  lump	  slag	  have	  been	  shipped	  to	  Milwaukee	  as	  a	  result	  of	  experiments.	  	  If	  
the	  operations	  prove	  satisfactory,	  it	  is	  likely	  that	  much	  or	  all	  of	  the	  deposit	  will	  
event
	  
Pg.	  135,	  December	  1951	  (No.	  12)	  	  

ually	  be	  shipped.”	  

	  
amygdaloid	  sands	  which	  have	  been	  built	  up	  at	  No.	  2	  mill	  over	  the	  last	  20	  years.	  	  The	  

“At	  Mason,	  on	  Torch	  Lake,	  Quincy	  Mining	  Co.	  	  is	  preparing	  to	  treat	  tailings	  of	  

company	  will	  install	  a	  Bucyrus-‐Erie	  pump	  at	  the	  sands,	  will	  lay	  approximately	  5000	  
ft
diesel	  generator	  at	  the	  sand	  dump	  to	  furnish	  power	  for	  pumping	  the	  sand.”	  

1952,	  Vol.	  153:	  	  Nothin

.	  of	  20-‐in.	  pipe	  to	  the	  shore	  plant,	  and	  will	  install	  a	  1000-‐kw	  Fairbanks-‐Morse	  

	  

min
g	  of	  Note:	  	  Main	  emphasis	  for	  Michigan	  seems	  to	  be	  iron	  

ing	  
	  
1953,	  Vol.	  154:	  Missing	  from	  Library	  
	  
1954,	  Vol.	  155:	  	  Nothing	  of	  Note:	  	  Main	  emphasis	  for	  Michigan	  seems	  to	  be	  iron	  
mining.	  	  Mention	  of	  C&H	  is	  only	  found	  regarding	  their	  projects	  in	  other	  states.	  
	  
1955:	  Vol.	  156	  
	  
Pg.	  72,	  May	  1955	  (No.5):	  This	  is	  the	  first	  mention	  of	  Calumet	  &	  Hecla’s	  work	  
within	  Michigan	  since	  1951,	  although	  it	  only	  focuses	  on	  mining,	  not	  smelting	  
or	  re

coincide	  with	  the	  opening	  Osceola	  shafts,	  where	  3,000	  tpd	  will	  maintain	  present	  

clamation.	  
	   “…Reserves	  are	  near	  exhaustion	  in	  several	  of	  the	  mines,	  but	  closing	  should	  

le
	  
1956,	  Vol.	  157:

vels.”	  

	  
	  
Pg.	  200,	  August	  1956	  (No.	  8):	  “Annual	  Reports”	  
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	   “Calumet	  &	  Hecla,	  Inc.	  produced	  some	  27-‐million	  lb.	  of	  copper	  from	  Calumet	  
Division.	  	  Major	  project	  was	  the	  unwatering	  of	  the	  Osceola	  lode.	  	  Mining	  started	  on	  
lower	  levels	  at	  No.	  13	  shaft.	  	  No.	  6	  was	  about	  70%	  unwatered.	  	  Production	  of	  copper	  
from	  Tamarack	  reclamation	  Plant	  continued.	  	  Although	  Tamarack	  sands	  have	  not	  
been	  exhausted,	  reclamation	  was	  started	  on	  Ahmeek	  bank	  sands	  to	  keep	  output	  
high.”	  
	  
1957,	  Vol.	  158:	  
	   	  
Pg.	  149,	  May	  1957	  (No.	  5):	  “Annual	  Reports”	  
	   “….In	  Michigan	  the	  company	  has	  nine	  shafts	  in	  operation	  and	  is	  developing	  
ore	  reserves	  in	  several	  other	  locations.	  	  Calumet	  produced	  37,813,735	  lb.	  of	  copper	  
in	  1956.	  	  Production	  increased	  at	  Tamarack	  reclamation	  plant.	  	  And	  over	  one-‐
million	  tons	  of	  tailings	  were	  processed	  from	  the	  Ahmeek	  bank,	  which	  has	  about	  ten	  
more	  years	  production	  at	  present	  rate.”	  
	  
Pg.	  166,	  August	  1957	  (No.	  8)

sands	  from	  the	  No.	  2	  stamp	  sands	  were	  treated	  at	  its	  reclamation	  

repairs.	  	  4,801,000	  lb.	  of	  copper	  was	  recovered,	  or	  4.86	  lb.	  per	  ton	  of	  sands.	  	  Average	  
1956.	  	  The	  plant	  worked	  on	  a	  24	  hour	  basis	  and	  was	  closed	  only	  for	  

plant	  at	  Mas
holidays	  a

on	  in	  
nd	  

amount	  remaining	  in	  the	  tailings	  was	  1.84	  lb.	  per	  ton,	  which	  i
satisfactory.”	  

s	  considered	  very	  

	  
1958,	  Vol.	  159:
	  

	  

Pg.	  156,	  December	  1958	  (No.	  12)	  
	  
one	  yea

“The	  Quincy	  Mining	  co.	  reclamation	  plant,	  which	  has	  been	  closed	  for	  nearly	  

	  
1959,	  Vol.	  160:

r,	  is	  being	  overha

	  

uled	  to	  have	  it	  in	  condition	  for	  reopening.”	  

	  
Pg.	  196,	  Februar

Ja
	  

dredge	  and	  pumped	  to	  the	  plant.”	  
nuary	  

“Quincy	  Mining	  C
1958,	  has	  

y	  1

been

95

	  

9

reop
o.’s	  Torch	  Lake	  tailings	  reclamation	  plant,	  closed	  since	  
	  (No

en

.	  2

ed.

)	  	  

	  	  It	  is	  handling	  about	  3,000	  tpd	  of	  tailings,	  dug	  by	  a	  

	  
Pg.	  198,	  February	  1959	  (No.	  2)	  
	  
owns	  a	  70%	  interest	  in	  a	  large	  magnesium	  producing	  plant	  to	  be	  located	  at	  Selma,	  

“Calumet	  &	  Hecla,	  Inc.	  which	  has	  been	  following	  a	  program	  of	  diversification,	  

Ala.	  	  A	  new	  company	  has	  been	  organized	  to	  operate	  the	  plant	  –	  Alabama	  
Me
	  
Pg.	  136,	  May	  1959	  

tallurgical	  Corp.”	  

	   “Quincy	  Mining	  C
(No.	  5)

o.	  is	  reconditioning	  its	  No.	  5	  copper	  smelter	  at	  Ripley,	  which	  
	  

	  
	   “Annual	  report	  of	  the	  Quincy	  Mining	  Co.	  for	  1956	  shows	  9,88,041	  tons	  of	  

was	  closed	  about	  one	  year	  ago.	  	  By	  June,	  when	  the	  smelter	  is	  expected	  to	  be	  ready	  
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for	  operation,	  enough	  concentrates	  from	  the	  concentration	  plant	  will	  be	  on	  hand	  to	  
ke

1960,	  V.	  161:

ep	  the	  furnace	  busy	  for	  a	  few	  months.”	  	  	  

	  
	  

	  
Pg.	  133,	  August	  (No.	  8):	  	  
	   “Calumet	  &	  Hecla,	  Inc.	  produced	  15,876	  tons	  of	  copper	  in	  1959	  from	  its	  
mines	  in	  the	  Calumet	  area	  in	  addition	  to	  over	  1500	  tons	  from	  its	  Tamarack	  
reclamation	  plant	  on	  Torch	  Lake.”	  
	  
1961,	  V.	  162:	  

Pg.	  113,	  August	  1961	  (No.	  8)	  
	  
reclamation	  from	  old	  tailings	  in	  Torch	  Lake,	  is	  producing	  and	  refining	  copper	  at	  

“The	  Calumet	  Division	  of	  Calumet	  &	  Hecla,	  Inc.,	  from	  its	  six	  active	  shafts	  and	  

abo
	  

ut	  its
“The	  Quincy	  mine	  smelter	  at	  H
	  1960	  rate	  when	  53,296,407	  lb.	  was

ancock,	  closed	  for	  a	  time	  to	  permit	  
	  produced	  from	  all	  sources.”	  

accumulation	  of	  concentrates	  from	  the	  mine’s	  reclamation	  plant,	  resumed	  operating	  
on	  June	  5
	  

th

Pg.	  137,	  September	  1961	  (No.	  9):	  

.”	  

year,	  handled	  about	  918,000	  tons	  of	  copper	  tailings	  in	  1960	  and	  recovered	  almost	  
	   “The	  Quincy	  Mining	  Co.’s	  reclamation	  plant	  on	  Torch	  Lake,	  now	  in	  its	  18th	  

1720	  
	  
Pg.	  137,	  December	  1961	  (No.	  12)	  

½	  tons	  of	  copper,	  an	  average	  3	  ¾	  lb.	  of	  copper	  per	  ton	  of	  tailings.”	  	  

	  
bank	  to	  the	  No.	  2.	  	  About	  one	  mile	  of	  20-‐

“The	  Quincy	  Mining	  Co.,	  Mason,	  has	  moved	  its	  tailings	  dredge	  from	  the	  No.	  1	  

from	  dredge	  to	  reclamation	  plant,	  and	  also	  a	  1000
in.	  pipe	  will	  be	  needed	  to	  carry	  the	  tailings	  

	  
1962,	  V.	  163:	  	  Nothin

3000	  tons	  of	  tailings	  per	  day	  through	  the	  longer	  line.”
-‐hp	  booster	  pump	  to	  push	  some	  

g	  of	  Note.	  	  	  This	  volume	  contain

	  
	  
ed	  two	  posts	  about	  C&H	  

and	  nothing	  about	  Quincy.	  	  	  
	  
1963,	  V.	  164:	  Nothing	  of	  Note.	  
	  
1964,	  Vol.	  165:	  Nothing	  of	  Note.	  	  This	  volume	  contains	  2	  entries	  regarding	  
C&H,	  both	  of	  which	  are	  focused	  on	  the	  opening	  of	  the	  new	  Kingston	  Mine.	  
	  
1965,	  Vol.	  166:	  Nothing	  of	  Note.	  	  This	  volume	  contained	  zero	  posts	  related	  to	  
C&H	  or	  Quincy.	  
	  
1966,	  Vol.	  167:	  Nothing	  of	  Note.	  	  This	  volume	  contains	  four	  posts	  regarding	  
C&
	  
H,	  all	  of	  which	  relate	  to	  the	  proposed	  opening	  of	  the	  Kingston	  Mine.	  	  
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1967,	  Vol.	  168:	  Nothing	  of	  Note.	  	  This	  volume	  contains	  two	  posts	  regarding	  
C&H,	  both	  of	  which	  relate	  to	  the	  proposed	  open
	  

ing	  of	  the	  Hill	  Creek	  Mine.	  	  

1968,	  Vol.	  169:	  
	  
Pg.	  129,	  January	  1968	  (No.1)	  
	   “The	  Calumet	  Div.	  of	  Calumet	  &	  Hecla	  Inc.,	  at	  the	  end	  of	  November,	  
suspended	  operations	  of	  its	  Tamarack	  copper	  reclamation	  plant	  near	  Hubbell.	  	  The	  
facility	  reclaimed	  copper	  from	  stamp	  sand	  dredged	  from	  Torch	  Lake.	  
	   A	  company	  spokesman	  said	  that	  it	  was	  no	  longer	  economical	  to	  attempt	  to	  
get	  copper	  from	  the	  sand.	  	  But	  he	  added	  that	  stamp	  sand	  from	  other	  locations	  would	  
be	  studied	  to	  determine	  profitability	  and	  thereby	  enable	  resumption	  of	  operations	  
at	  the	  plant.	  
	   It	  is	  reported	  that	  50	  employees	  of	  the	  reclamation	  operation	  have	  not	  been	  
laid	  off	  immediately	  and	  might	  be	  transferred	  to	  other	  Calumet	  &	  Hecla	  operations.	  
	   The	  Tamarack	  plant	  was	  the	  last	  reclamation	  project	  in	  the	  area.	  	  The	  Quincy	  
Mining	  Col	  closed	  its	  smelter	  last	  spring	  when	  the	  operation	  became	  unprofitable	  
because	  of	  stamp	  sand	  depletion.”	  
	  
Pg.	  192,	  March	  1968	  (No.	  3)	  
	   “Fire	  of	  undetermined	  origin	  on	  Jan.	  26	  caused	  damage	  estimated	  at	  
$200,000	  at	  Ripley	  foundry	  of	  Calumet	  &

operated	  by	  the	  firm	  at	  C
work	  usually	  done	  at	  the	  f

alumet.”	  
oundry	  was	  bei

	  H
ng	  tr
ecla	  Inc.	  	  C

ansferr
ompany	  officials	  said	  that	  
ed	  to	  another	  foundry	  
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Emma Schwaiger 
 

C&H News & Views Newsletter (November 1942 – May 1949) 
Michigan Tech Archives & Copper Country Historical Collections 

F574.C2 C33 ARCH 
Updated: Oct. 6, 2014 

Key: 
Ahmeek Stamp Mill & Power House 
Tamarack Reclamation Plant 
Lake Chemical Company 
 
November 1942: 

Reclaim Vital Metal in Leaching Process - Small calibre ammunition from the war 
– rejects. P. 1 
 
December 1942: 

Calumet Machine Shop Crew Rebuilding Grinding Mills – For new Quincy 
Reclamation Plant and for the Tamarack Reclamation Plant. P. 4 

 
January 1943: 

Progress Shown at New Quincy Plant – “…The plant at Mason will consist almost 
entirely of buildings provided by Calumet and Hecla. The main building was formerly the 
No. 1 Regrinding Plant at Lake Linden. The Shore Plant was once the old T.O.L. tailings 
disposal building which used to be perched out in the lake off the Tamarack shore…Electric 
power for the entire plant, including the dredge, will be furnished by Calumet and Hecla 
over a new transmission line soon to be erected from Tamarack to Mason.” P. 4 

 
Rebuilding Huge Motor for Reclamation Plant – Quincy reclamation plant is 

producing and they are rebuilding a “1000 HP motor that will drive the main 20” pump on 
the dredge at the Quincy Reclamation Plant.” P. 4 
 
February 1943: 
  May Expand Lake War Work Plant - “Treatment of steel clad with brass is now 
being successfully carried on at the Lake Linden Reclamation Plant.  This material is the 
scrap which results from operations in the manufacture of small calibre jacketed bullets.  
Scrap is rolling into Lake Linden from all parts of the United States, from steel mills, 
ammunition makers and from Government ordnance plants.  After the copper and zinc are 
leached off, the resulting steel is sold to steel makers.  The zinc is lost but the copper is 
refined at the Calumet and Hecla smelter and soon finds its way back to war plants. 
 At the request of the Government, plans are being made to expand the Lake Linden 
plant in order to treat a much larger tonnage.  Financing will be done by Calumet and Hecla.  
This company has the only plant in the United States capable of decopperizing clad steel 
scrap.” P. 1 
 
 Selecting Scrap Requires Expert Knowledge of Metal – “Perhaps you thought the 
billet casting crew were commandos; the scrap gang looks even worse.  You have read in 
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the newspapers all about saving scrap, but did you ever wonder what becomes of it?  Well, 
it is picked over and sorted out by scrap gangs all over the country.  Sorting scrap requires 
careful men with experience and most of all a good nose for distinguishing metals.  It isn’t 
easy to tell what you are going to find in a car of scrap until you pick it over piece by piece. 
 Scrap can save the country – so they say.  It can also make money for the company 
or it can lose money if not properly handled.  You may not have realized that fifteen pounds 
of lead would be enough to spoil a whole furnace charge of copper.  Almost every car of 
scrap has a lot more lead than that and it is up to the scrap gang to go after it and get it.  
They may have a carload or truckload or a box full of wash boilers, automobile radiators, 
broken radio sets or cigarette lighters; some can be melted and some must be leached.  Nice 
clean scrap isn’t often seen. 
 The Calumet & Hecla scrap gang has worked together for years.  They are building 
up a new line of business for the company and one that may keep it alive some day, if there 
is a depression after the war is over.  It is a dirty job but there is something interesting 
about it; something different is always happening. 
 To mention a few names: George Tornuff, Clifford Sibilsky, Albert Anderson, Leo 
Jolly, Henry DeRoche and Tony Brinkman would make good super sleuths for finding gold 
in any dirty mess you may have in the cellar.  Tony Brinkman is in the scrap business for 
Uncle Sam just at present and doing all right.” P. 4 
 
 Power Plant Crane Is Moved to Leaching Plant – 17 ton crane being moved to the 
leaching plant to help upload the scrap copper. P. 6 
 
March 1942: 
 Amygdaloid Sands Will Be Reclaimed – Lake Linden & Tamarack Reclamation 
Plants will reprocess amygdaloid sands. “Part of the Leaching Plant at Lake Linden is now 
used to recover the copper from gilding metal scrap from munitions plants. The steel scrap 
remaining in the tanks is sent back to the steel mills. Some copper scrap, as old automobile 
radiators, etc., is also treated by itself in small tanks.” P. 2 
 
May 1943: 
 Accepts Position with the Electrical Staff – Martin  J. Naylon takes the Assistant 
Electrical Superintendent position. P. 1 
 
June 1943: 
 Scrap Drive Continues – “The wrecking of abandoned equipment around the 
company’s property continues daily, adding to the splendid tonnage of vital scrap metal 
being contributed to the war effort.  While the exact amount of scrap provided by the 
company must remain a war secret, it is certain that Calumet and Hecla had provided more 
of this valuable material than any other similar plant in the country. 
 After the old machinery has been removed from the buildings the stone walls are 
broken down, to make the premises safe.  The breaking down of these walls is an 
interesting process, but also dangerous.  The public is asked to remain at a safe distance 
while such operations are in progress.” P. 4 
 
 Ahmeek Mill is Very Busy Unit – Ahmeek Mill has been using 7 of its 8 heads. P. 6 
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Leaching Plant to be Enlarged – Lake Linden leaching plant has addition coming. 

P. 7 
 
July 1943: 
 Remodeling the Calumet Mill to Meet New Demands – Mill has been shut down 
since 1939 but is being reconditioned to help process the ore coming from the mines. P. 3  
  

Extension at Leaching Plant is Progressing – Extension at the Lake Linden 
Leaching Plant is Progressing. P. 4 

 
 Work at the New Quincy Reclamation Nearing Completion – “The dredge which 
has been receiving its finishing touches at Lake Linden is about complete, and because of 
the availability of power at that point, has had most of the machinery tested out.  Power at 
Mason will not be available for another month although the poles for the transmission line 
are all in place and some 6,000 feet of wire has been strung. 
 As soon as this is completed and power is available in Mason, the dredge will dig a 
channel into the portion of the sand bank which it is designed to treat.” P. 7 
 
August 1943: 
 New Diesel Locomotive For Leaching Plant – “A new diesel electric switching 
locomotive has been received at Lake Linden.  Its purpose is to move cars of clad metal 
scrap at the leaching plant.  The plant is being enlarged to treat 7,500 tons per month, or 
about six 50-ton cars every day… 
 The locomotive was furnished by the General Electric Company, weighs 45 tons and 
can easily move two full cars.  It has two distinct power units, each consisting of a 150 H.P. 
diesel engine direct connected to a d.c. generator which is wired to a motor geared to a 
driving axle.”  
P. 4 
 

Extension at Leaching Plant Going Along Very Rapidly – Extension at Leaching 
Plant is going well. P. 6 

 
Quincy Reclamation is Progressing – “The original promise was that power from 

Lake Linden would be available by August 15th and that promise will be kept to the day by 
the electrical crew working under Jack Goraczniak and Charlie Clouthier.” P. 7 

 
September 1943: 
 Quincy Reclamation Plant at Mason To Be In Production Very Soon – Quincy 
Reclamation Plant should be up and processing soon. P. 1 
 

Scrap Shipments Mount – “The razing of abandoned plant equipment continues 
here and increasing tonnage of steel, iron and non-ferrous metals is being rushed to mills 
for conversion into war materials.  The exact number of tons shipped is a military secret, 
but it is permissible to state that C. & H. is making a record in this connection comparable 
with the best in the country. 
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 Huge compressors, pumps and hoisting equipment, which once were the mechanical 
wonders of the country, have been broken into scrap, loaded into cars and transported to 
the mills.  This project will continue until all the available scrap on C. & H. property had 
been salvaged.” P. 7 
 
October 1943: 
 Tons of Scrap Steel Have Been Salvaged – “Thousands of tons of steel and other 
scrap metal have been removed from the abandoned plants of the Company and shipped to 
War Industries. 
 The demolishment of these plants, and the handling of the scrap metal has been 
done by the Republic Steel Corp., of South Chicago.  Fred Welsh, of Cleveland, has been in 
charge of this work for the past two years.  He has employed as many as sixty men, all of 
which assist in razing buildings and removing scrap metal from the ruins.  Considerable of 
this equipment is taken whole, so that is can be used again in the construction of new 
plants.  All of the work is under the direct supervision of Superintendent Carl Fichtel.” P. 4 
 
November 1943: 
 Government Order Stops Expansion of C&H Leaching Plant at Lake Linden–P. 1 
 
 Quincy Reclamation Plant in Operation – began November 1. P. 6 
 
January 1944: 
 Motive Power Employees Clear Ice from Waterworks Intake – “C. & H. has 
supplied its plants and people with Lake Superior water since December 9, 1889, when the 
first steam pump, the Nipissing, went into service.  The pumphouse was enlarged in 1895 
and another pump was added, delivering 2,000,000 gallons a day into the mains.  In 1908 
the electric pumps were installed and a chlorinator plant was installed in September 1927 
to purify the water.  The present plant includes two electrical units each delivering 900 
gallons a minute.  The Tamarack pumping station has been operated by C. & H. since June 1, 
1917 and this station uses an electric pump of 900 gallons a minute capacity. 
 More than forty miles of mains carry water from the pumping stations to Calumet, 
Laurium, Mohawk, Ahmeek and neighborhood locations as well as to the Torch Lake 
district.  All of the company equipment throughout the entire plant relies upon these 
station for water supply.  The homes and business houses of the territory are serviced by 
these C. & H. stations through many miles of service lines leading from the mains.” P. 6 
 
April 1944: 
 Leaching – “Another record output was hung up in March at the Lake Linden 
Leaching Plant and Still House where 3,264 tons of clad-steel scrap were treated to 
produce 1,174,831 pounds of copper in oxide. Since the Government is anxious to get the 
copper and steel from this scrap back into circulation for war needs, it is evident that the 
Torch Lake contingent has struck a sturdy blow for Victory. 
 Credit for this achievement should go to the Leaching Plant and Still House crews 
and the personnel of the Railroad and Smelter.” P. 1 
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May 1944: 
 Calumet and Hecla Electrical Department Keeps Plant in Production – “The 
Calumet and Hecla Mining Company was one of the first users of electric power in this 
country.  In 1878, this Company installed its first plant, which consisted of foreign 
manufactured generator and five arc lamps.  This equipment was installed at the Stamp 
Mills and was followed in the year 1881 by an arc lighting machine and eight lamps at 
Calumet.  These lamps were mounted on two 60-foot masts and were turned on the night of 
July 4 as part of the day’s celebration. 
 In 1892, the first electric power was installed underground for the operation of 
mine pumps at the 8th and 16th levels of No. [  ] shaft, South Hecla Branch. 
 The first of the present 25-cycle, alternating current system of power generation 
was installed in 1902 in the present electric sh[  ].  This generator was driven through a ro[  
] drive by a vertical compound engine.  The first 3-phase induction type motors were 
installed to drive the pumps in No. 7 Hecla shaft.  During that same year the erection of the 
first unit of the present power plant was started, consisting of two engine-driven 
generators to furnish power for the Stamp Mill operation.  In 1907 the plant was enlarged 
and three additional engine-driven generators were installed, generating power at 13 ,200 
volts.  The transmission lines were extended to Calumet and the electrification of the 
various drives at the Mine started.  In 1913 the first turbine driven unit was installed to 
utilize the exhaust steam from the steam stamps at the Mills. 
 The growth of the electrical system has been continuous throughout the years, and 
new equipment has been added, in all cases it has been electrically driven.  At the present 
time the electrical plants have a generation capacity of 40,000 Kva.  There is approximately 
50,000 H.P. in motors connected to the system. 
 Although some of the early steam-driven equipment is still in operation, electric 
power is of major importance throughout our entire operations.  It illustrate this, it might 
be (Page 4) [  ]ell to follow through the operations from [ne] too smelter. 
 Breaking rock underground: Electric power drives the rock compressors for 
furnishing air [  r] the operation of the rock drills and in some cases electric blasting is 
done. 
 Loading: Mucking of broken rock is done [  ner] directly through motor-operated 
scrap-[   ] hoists or indirectly through compressed air operating scraper or loading 
machines. 
 Transportation: Storage battery locomotives haul the rock to the shaft. 
 Dumping:  This is done indirectly through compressed air. 
 Signaling: Electronically operated signals are the means of communication between 
the underground workings and the hoisting station. 
 Hoisting: At the newer developments the electrically operated hoists raise the rock 
into the rockhouses. 
 General: Electricity drives the fans for ventilating and also furnishes power for the [  
ne] pumps. 
 Surface: When the rock is delivered to the rockhouses , it passes through 
electrically driven crushers before loading into cars for transportation to the Mills.  The 
railroad [   es] the rock at this point and electrically [   s] not play a part in this stage, 
although it [   es] handle the coal and pumps of water that keeps the steam locomotives in 
operation.   
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When the rock arrives at the Mill it passes through the steam stamps and it is here 
that electricity again picks up and carries it throughout the various steps in the milling. 

When the concentrates, or mineral, arrive at the Smelting Works, electric power 
again [   ps] in at the mineral house operating the [   ne] for handling and mixing the 
mineral.  [    ] follows through, operating the casting machines, conveyors, etc., and finally 
lands [   ] finished product in cars for shipment to our customers. 

After seeing the vital part electricity plays in the various operations, one can 
appreciate the necessity of keeping this system in continuous operation, for a shutdown or 
break- (Page 5) down of an essential motor means an immediate loss of production.  To 
maintain this system, the Company has its main electrical shop at Calumet, equipped to 
rewind and repair the various machines, a general stock room containing innumerable 
parts, as well as coils and insulating material for the various equipment.  Whenever 
practical, all machines are brought to this shop for repairs.  This shop is the headquarters 
for the general maintenance crews.  At the various branches, such as the Ahmeek Mill, Lake 
Linden plants, Smelting Works, and Ahmeek mine, small crews with shop facilities are 
provided to maintain the equipment.  The other plants, as well as all the distribution 
system, are served from the Calumet shop.   

The Calumet crew is subject to call at any branch to help in case of an emergency or 
on the larger construction jobs. (Page 8) 

Pages 4&5 contain many images as well. P. 4,5, & 8. 
 
Lake Linden Leaching Plant – “The Lake Linden leaching plant and still house 

hung up still another production record in April when they treated 3,225 tons of clad steel 
scrap to produce 1,241,897 pounds of copper in oxide. We thought the March record would 
stand for some time, but the boys toppled it with another fin example of teamwork. Credit 
also should go to Bill Curnow’s gang at the smelter and to the railroad crews. 

 Congratulations to everybody who had a hand in this fine record.” P. 6 
 
July 1944:  
 Meet the Folks Who Operate the C. & H. Lake Linden Reclamation Plant – 
Description  of the LL Reclamation plant, pages 4-6. Document copied. 

“The Lake Linden reclamation plant began operations in 1915 using gravity 
methods only for the first year. It had been conceived of as a possibility ten years earlier 
when motorized fine grinding equipment and Wilfley Tables became standard practice, in 
spite of the fact that recovery of copper from that treatment is only one-third that of the 
process finally adopted. Present practice includes leaching and flotation of the tailings from 
the regrinding plant, and fortunately both processes were available and adopted early in 
the life of the project.  

The plant was designed entirely by Calumet & Hecla engineers and its success is due 
to the combined skill of those engineers and the loyal and efficient efforts of the employees. 
The mechanical and metallurgical engineers who deserve credit for the successful 
operations throughout the thirty years of its life have been connected with the project from 
its inception, so that they can have the possibly mournful satisfaction of closing up as well 
as opening up this “mine.” 
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Description of Plant. 
The reclamation plant consists essentially of five units separately housed and 

individually functioning: 
1. Dredge and discharge pontoons. 
2. Shore Plant and Belt Conveyor. 
3. Regrinding Plant. 
4. Leaching Plant and Still House. 
5. Flotation Plant. 

Dredge. 
 The dredge was furnished by the… 

Shore Plant. 
 The shore plant embraces…” P. 4 

“Regrinding Plant. 
 This building houses 64 Hardinge… 

Leaching Plant and Still House 
 The leaching plant…The leaching solution is a complex chemical compound which 
first dissolves the copper from the sand and later is distilled in the still house and the 
copper precipitated as black copper oxide. In the distillation the volatile ammonium 
carbonate is condensed and goes back to the leaching plant solutions to dissolve more 
copper. 
 There are four still units in the still house, each unit consisting of one 13 section still 
with its preheater, reflux column, and condenser. The steam enters the bottom section and 
rises against and through the descending copper bearing solution. With volatile elements 
eliminated the barren solution, carrying the cop-” P. 5 
 “per oxide in suspension, flows from the bottom cutlet to settling tanks and filters. 
All the oxide unfortunately does not stay in suspension but bakes out in the stills and clogs 
them up. The units must be cleaned out every 48 hours and as the photos show a jack 
hammer is necessary for this job. 

Flotation Plant. 
 In this plant the very dilute fine material coming from the Dorr classifiers is settled 
out in twelve 40-foot, 3-trat Dorr thickeners, and the copper is recovered from the 
thickened slime by oil flotation. This process is one of “blowing bubbles” by mechanical or 
air agitation of the slimes, previously mixed with pine oil and a certain chemical, sodium 
xanthate. The effect of all this is that the copper clings to the bubble surface, rises with the 
bubbles and is skimmed off and saved, whereas the worthless gangue settles down in the 
agitating tanks and is lost as a tailing. 
 As of January 1, 1944 the Lake Linden reclamation plant had recovered from Torch 
Lake 380,540,611 lbs. of copper from 32,084,000 tons of sand. The copper was produced at 
an average cost of 6.70¢ and has resulted in a profit to date of $28,890,000. 
 Now after thirty years this deposit is almost depleted and there is no hope of “just 
one more round” to open up new ore – “the bal” is just about played out.” P. 6 
 
September 1944:  
 Amygdaloid Sands Being Reclaimed – Leaching of Scrap Continues. P. 1 
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 Salvage Old Steam Pumps for Foundry Metal – “Two steam pumps which 
formerly were used in supplying water for the Osceola and Tamarack Mills, now 
dismantled, have been converted into scrap metal to be used at our foundry.  Over 600 tons 
of cast iron scrap were gleaned from the equipment, which was in service for many years. 
 The first pump was purchased from the Nordberg firm in 1898 and the second, 
which cost the company $40,000 was purchased in 1905.  Both were in constant use until 
the discontinuance of operations at these two mills. 
 A similar pump which is located at the Ahmeek Mill has been out of service since an 
electrically driven pump was installed several years ago, and it too, will be scrapped in the 
near future.” P. 8 
 
November 1944:  
 New Department is Formed – “A new department, known as the “Secondary 
Department” has been formed to purchase and treat scrap copper-bearing material. H. C. 
Kenny, Smelter Superintendent, will be in charge.  Bill Jones, Bill Curnow and several others 
will be important cogs in this new machine. 
 Experiments conducted in treating scrap led to the decision of the management to 
enter this field.  At present it is proposed to purchase scrap in the market for treatment at 
our Torch Lake plants. 
 This is another step forward in the Company’s policy of expansion, which includes 
the continued exploration for new ore bodies as well as research work leading toward the 
creation of new uses for copper.” P. 7 
 
December 1944: 
 Steam Plant Dismantled – “The old steam plant at the Tamarack Water Works has 
been dismantled, giving way to modern equipment.  The pumping station at the Calumet 
Water Works is equipped with three electrical pumps.  These stations provide Calumet and 
vicinity with amply supply of good drinking water as well as water for fire protection.” P. 3 
 
 Copper Paint in Demand – “Copper oxide, a product of the C. & H. Leaching Plant, is 
being used in the manufacturing of barnacle inhibiting paint and corrosion resistant paint 
which is used on ship bottoms by the U.S. Navy and Maritime Commission.  The entire 
output of the Tamarack and Lake Linden leaching plants goes into the manufacture of this 
ship bottom paint.” P. 8 
 
February 1945: 
 Leaching Plant and Smelter Are Now Treating Secondary Copper – “Secondary 
copper consists of any copper or copper alloy scrapped in the manufacturer of commercial 
articles from virgin metal, - that is, newly mined metal, - or of worn out or rejected 
materials recovered by salvage.” P. 1 
 
 New Pump Installed – “A new Allis-Chalmers, four inch pump was installed 
recently at the Lake Linden Reclamation Plant.  The addition of this pump makes it possible 
to pump makes it possible to pump the solution from one tank to another, resulting in a 
richer mixture, thereby decreasing the amount of distilling formerly necessary.” P. 2 
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June 1945:  
 New Product, Copper Hydrate, Ready for Production Soon – Percy Rowe 
Develops Important Process  - “Copper hydrate a new product of Calumet and Hecla, is 
about ready for commercial production, according to George L. Craig, research director of 
the Company. Copper hydrate is a component part of copper naphtenate, which is used by 
the Ordinance and Quartermaster Departments of the Army, for mildew-proofing fabrics 
and canvases used by the armed services. 
 About forty million square yards of material are being treated daily for the 
government and a considerable amount of copper naphtenate is needed to assure 
continuance of the processing plants. C. & H. has built a pilot plant which has been in 
operation for over two months, turning out sufficient copper hydrate to put it through the 
tests necessary to meet government specifications. Percy Rowe, of the Tamarack 
Reclamation Plant is the chemist who developed the process. A production unit is being 
installed at the Tamarack Reclamation Plant and it is expected that a monthly output of 100 
tons will be obtained from the new plant when it is placed in operation. 

Drying Copper Oxide 
 Machinery is to be purchased for the drying classifications of mixed copper oxide 
which the Company is producing for the paint trade. Copper oxide is in demand in marine 
circles because of its barnacle resisting qualities. New trade demands require a dried 
copper oxide and the Company is preparing not only to provide a dried product but also 
plans to bag the entire product of mixed copper oxide.” P. 1 
 
 Breth Appointed Assistant Electrical Superintendent – James E. Breth. P. 1 
 
July 1945: 
 Secondary Metal Department Is Busy At The C. & H. Smelting Plant – lots of 
pictures of materials (coaxial telephone cable, stripping insulation from armored navy 
cable, burning insulation and grease from motor parts, burning insulation at the Smelter, 
leached motor parts, salvaging armor and Vinylite insulation, and producing copper oxide, 
pages 4-7). Document copied. 
 
October 1945: 
 Calumet & Hecla and Cleveland Firm Organize A New Company – Will  
Manufacture Chemical Products – “The Calumet and Hecla and The Harshaw Chemical 
Company, of Cleveland, Ohio, recently announced the organization of the Lake Chemical 
Company, which will manufacture and distribute copper chemicals. The new product will 
be manufactured by C. & H. and sold by the Harshaw firm. The principal office of the new 
concern will be in Calumet. 
 The Tamarack Reclamation plant is being remodeled to accommodate the new 
equipment of the new manufacturing project and it is hoped that the plant will be in 
production by the coming spring. Plans call for the installation of additional equipment to 
manufacture added products of the new plant. 
 The Lake Chemical Company will be the first manufacturer of Copper Hydroxide and 
will also make Oxychloride Sulfate. The Hydroxide is a valuable agent in mildew-proofing 
compounds, insecticides, fungicides and other such products, while the latter is already a 
proven chemical for the treatment of a number of field crops…” P. 1 
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November 1945:  
 C. & H. to Manufacture Chemicals at Lake Linden Plant – Lake Chemical 
Company to use Leaching Plant in Lake Linden to do more work since the Tamarack sands 
have been used up.  Expansion is underway to house the facility.  Copper oxychloride 
sulphate and cupric hydroxide will be produced. P. 3 
 
 Survey Electrical Plant – “Engineers of the Stone and Webster Company are 
making a survey of the electrical generator system of Calumet and Hecla, with a view to 
making equipment changes which will effect greater efficiency in the plant’s power 
production.  The work will be completed about the first of the year.” P. 8 
 
December 1945: 
 Big War Job Done by Leaching Plant, Last of Clad Steel Scrap for Metals 
Reserve Co. – “The last of the clad steel scrap on the Metals Reserve contract went into the 
leaching plant tanks in November and the final copper returns have been made to the 
Government.” P. 1 
 
January 1946: 
 Turbines are Repaired – “Repairs to the turbines in the Ahmeek Mill power plant 
was completed recently under the very able direction of J. Linker, who was assisted in the 
work by a crew of four men from the Allis-Chalmers Co.  The work was done with very little 
interruption in service.  This overhauling results in a very marked improvement in the 
efficiency of this piece of machinery. 
 The Westinghouse stokers at the boiler room of this plant have been completely 
overhauled and modernized.  The changes have improved the air distribution in the boilers 
and higher ratings can be carried in the boilers.” P. 7 
 
February 1946: 
 Drafting Department Makes Plans for Many of the Company’s New Plants – 
Updates to the mills, LL Reclamation Plant, LL Boiler, Power Plant, and Coal Dock, Smelting 
Plant, Tamarack Reclamation Plant, Quincy Reclamation Plant, and Tamarack and Calumet 
Water Works. P. 7 
 
March 1946: 
 C. & H. Manufacturing Oxide at Reclamation – At Tamarack Reclamation. P. 1 & 3. 
Document copied. 
 “Widespread interest is manifest in the copper oxide plant of the Company at the 
Tamarack Reclamation Plant. Recently the Michigan Department of Conservation send a 
radio recording crew to the plant to make a radio story of the unique operation so that the 
public might learn about its activities. 
 The oxide is received from the secondary department reclamation process, where it 
is obtained from leaching secondary metals in the large tanks. From these tanks the oxide 
laden solution is conveyed to a still in which the ammonia copper solution is boiled out. 
The resultant precipitate is then run through a pipe conveyor into a hopper. In this 
operation an oil fired furnace heats driven air which dries the oxide by a flash method, The 
moisture being driven off in the form of steam, leaving the oxide in a dry condition. The 

141



drying unit is a Raymond Flash Drying System manufactured by the Combustion 
Engineering Company of Chicago. 
 The oxide is then carried through a pipe toward the roof of the building into a 
cyclone separator, at the top of a cylindrical bin, where most of the air in the mixture is 
separated from the oxide as it drops into a large bin. The small amount of copper oxide still 
remaining in the air is removed by filters, in the bag house, which shake the oxide out of 
them into another bin. The bags are agitated automatically at regular intervals. This unit is 
a product of the Northern Blower Company. 
 The oxide, now separated from the water and air, is fed into a bagging machine, 
which is connected with the bottom outlet of the two supply bins. In this operation a bag of 
100 pound capacity, is placed in the tray of the machine and the operator fills the bag by 
pressing a lever which operates the loader. The bag automatically seals itself as it is 
removed from the filling machine and it is then moved to the checking scale nearby to 
verify the weight of each bag. 
 The bagging machine is especially interesting as it handles the dust-fine oxide 
without permitting any of the oxide to escape into the air, sealing the bags tightly when 
they are filled…” P. 1 
 
April 1946: 
 Lake Linden Plant Will Suspend Soon – Lake Linden Reclamation Plant is no 
longer profitable, amygdaloid sands are decreasing in profit.  There are enough sands to 
last about three months, and then the plant will close down indefinitely. P. 1 
 
May 1946: 
 Coal Strike Forces Calumet & Hecla to Suspend – Company’s Supply Dwindles; 
No Immediate Relief in Sight – Coal shortage, facilities shut down. P. 1 
 
 To Scrap Old Plants – “A contract has been let to the Duluth Iron and Metal 
Company to dismantle the shafthouses at No. 12 and No. 13 on south Calumet Avenue.  
Work on this project will get under way in a short time. 
 The West End Iron and Metal Company, of Duluth, is engaged in the dismantling of 
the No. 5 Tamarack compressor house and the plant at No. 2 Gratiot.  The material salvaged 
in both of these latter operations will go into foundry scrap metal.  Work at the Tamarack 
site already has begun.” P. 6 
 
July 1946: 
 Lake Chemical Company Now In Production – Copper Oxychloride Placed On 
Market For Public Use – “Product Is Made From Scrap Metal” P. 1. Document copied. 
 “After many months of planning, engineering layout, and construction, the second 
production unit of Lake Chemical Company came of age on July 15, and without benefit of 
fanfare for christening began its job of producing Copper Oxychloride COCS in commercial 
quantities… 
 The unit consists of six lead-lined reaction tanks, 7 feet in diameter by 12 feet high, 
in which scrap copper is reacted with chlorides and sulphates to form COCS. Approximately 
1[?] hours are required to make the conversion, following which the at[ ] active blue slurry 
is pumped into [ ] of two 18,000-gallon slurry [ ]. After the blending and condi-[ ] in the 
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slurry tanks, the slur-[ ] is dewatered on a large continu-[ ] Oliver Filter, where the greater [ 
] of the liquid is separated from [ ] blue solid. The wet cake is load-[ ] on trays and dried in 
large truck-[ ] driers until the material is com-[ ]cially free from water. The truck [ ] tray 
driers will eventually be re-[ ] with a large Proctor and Schwartz continuous Aeroform 
Drier, but delivery of this unit will not be made before the end of the year. The dried 
product is treated in a micro-pulverizer (to break up the lumps) and discharged into a 
storage bin, from which it is carried through a St. Regis Valve Bagging machine into 
multiwalled paper bags containing 50 pounds each. 
 The so-called “fixed coppers” sprays and dusts (high plant retention requiring fewer 
applications than Bordeaux or similar sprays) of which COCS is one type, are essential 
ingredients in many of the commonly used sprays and dusts for controlling a myriad of 
fungicidal growths on fruits, vegetables, and flowering plant. The “fixed coppers” may be 
effectively used in combination with the well-known insecticides – lead arsenate, calcium 
arsenate, rotenone, nicotine, sulphur, and DDT. Initially, all of Lake’s production, which will 
be of the order of 300,000 pounds per month, will be used in compounding “Niagara COCS 
Spray” and “Niagara Copodust” by the Niagara Sprayer and Chemical Company, Inc., 
Lockport, New York. Look for them next season at your local hardware or feed store in the 
attractive red, blue, and brown package. 
 Lake Chemical Company’s operations will be treated in detail in a forthcoming issue 
of News-Views.” P. 1 
 
 Lightning Storm Damages Sub-Station at Calumet – “Caused a breakdown of one 
of the motor-generator sets at the Calumet substation…This left the system without any 60 
cycle generating facilities, which are used for providing street and general lighting 
throughout the Calumet district.  To provide this service, it was necessary to make a 
connection with the Houghton County Electric Light Company in the vicinity of the Road 
Commission crushing plant…During the storm, the 50 H.P. motor which drives the fan 
furnishing air for the cupola at the Foundry burned out, which necessitated the dumping of 
the cupola charge – a complete loss of production for the day…At the Lake Linden-Hubbell 
district, a 125 H.P. motor driving an 8-inch sand pump in the shore plant of the Tamarack 
Reclamation broke down.  Throughout the entire district, innumerable fuses on 
transformers and in buildings were blown but no material damage was done at the main 
generating station.” P. 8 
 
 New Source of 60 Cycle Power for C&H Assured – “At the time of the coal 
shortage, in case of complete suspension of electric service from Calumet & Hecla, 
provisions were made to secure enough power from the hydro plant of the Houghton 
County Electric Light Company to operate the Lake Superior pumping station, the fire 
protection system for Lake Linden and Hubbell, and general lighting throughout the 
Calumet district. 
 To provide such service, a 1000 Kw. Frequency changer, together with the necessary 
switching and auxiliary equipment was purchased and installed at the Lake Linden Power 
Plant.  With this machine in operation, an exchange of power between the Houghton 
County Electric Light Company’s system and Calumet and Hecla is possible.” P. 8 
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 August 1946: 
 Plant Expanded To Treat Grease From Wire Mills – “Experience with diversified 
types of copper scrap has led to the development of numerous treatment processes 
whereby undesirable impurities which are present in or associated with scrap are 
separated from copper and leave it in the form suitable for direct smelting into the high 
conductivity commercial grades.  The increasing use of special treatment methods has 
made it possible for the Secondary Department to purchase and handle larger and larger 
tonnages of materials which were not previously considered desirable for treatment at the 
smelter, and these processes are now delivering millions of pounds of copper to the 
furnaces, which was not possible several years ago. 
 The latest addition to this family of processes is one which makes possible the 
treatment of “Copper Mud”, a waste product resulting from the drawing of copper wire.  
The material as received is a pasty mixture of fine copper, oil, grease, floor sweepings, etc., 
having an average copper content of the order of 25%, and a combination of animal, 
vegetable and mineral oils of approximately 40%.  As received, the material is not suitable 
for direct furnacing due to the presence of the high percentage of fat and water; but after 
several months of experimentation, a procedure was worked out which not only makes 
possible the recovery of the copper in a highly concentrated useful form, but fat by-
products as well.  The equipment required to process the material involves a large lead-
lined digester, filters, grease accumulation tanks, copper recovery tank, and a 10,000-gallon 
storage tank for grease. 
 Installation of the various units was started during June and production on a limited 
basis began the middle of August.  It is expected that the unit will be operating on a 
continuous basis by September first. 
 The copper recovered as a metallic concentrate contains approximately 75% copper 
and in this form is suitable for direct furnacing with other concentrates.  The fat is 
reclaimed as a semi-clear liquid and will be accumulated in 8,000 to 10,000-gallon batches 
(40,000 to 60,000 lbs.) for shipment in tank cars. 
 The fat or grease is classified as an inedible oil, and will be shipped into the Chicago 
district for processing into oleic and stearic acids and for the manufacture of industrial 
soaps. 
 It is anticipated that the process will add several hundred thousand pounds of 
copper per month to the smelter intake, with the recovery of from 20,000 to 30,000 gallons 
by-product fat which can be readily marketed at an attractive price.” P. 1 
 
October 1946: 
 Pictures of Lake Chemical Company ‘s COCS and Copper Hydrate Plant – p. 4-5. 
Document copied. 
 
December 1946: 
 Stringing Wire at the Rate of One Mile Per Hour – “John Goraczniak, electrical 
foreman, devised a unique method for stringing wire along the pole line between Lake 
Linden and Calumet.  Three additional wires were strung in order to provide 60 cycle 
power to the Calumet district from the frequency changer recently installed at the Lake 
Linden power plant.  The pole line parallels the railroad right-of-way. 
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 The boom on one of the locomotive cranes was fitted with 3 snatch blocks, through 
which the wire was run.  This book was set at an elevation that cleared the top of the pole.  
The reels holding the wire were set up on a flatcar and together with the crane were 
coupled to a locomotive which slowly moved the crane and car along the track.  Med on the 
car turned the wire reels, paying out the wire which was elevated to the crossarms.  The 
wire was strung in this manner at the rate of one mile per hour. 
 The accompanying picture, which was taken under adverse conditions, gives a 
general view of the operation.” P. 3 
 
January 1947: 
 Electrical Department Turns Out A Tremendous Amount of Power – Output is 
four and one half times demand of whole district – “The Calumet and Hecla Company’s 
electric power plants generate about four and one half times as much electrical power as is 
consumed by other users of electricity in all of Houghton, Baraga and Keweenaw counties 
combined.  The company produces power to operate the entire plant in the Calumet, 
Keweenaw and Torch Lake districts. 
 While the Calumet and Hecla began using electricity for lighting as early as 1878, it 
was not until 1902 that the beginning of our present power system was started.  At that 
time, the company had a small generating plant at Lake Linden and one at Calumet 
operating on 133 cycles to furnish lighting at the mine and mill plants. 
 The first application of electric power was at the stamp mills.  Motors replaced the 
steam engines driving the milling machinery and sand wheels.  When this original plant 
was being engineered, the electrical industry had not standardized on any definite 
frequency and as the requirement at that time was for slow speed operations, 25 cycles 
were decided upon. 
 While 25 cycle power has certain favorable characteristics, it is not satisfactory for 
lighting purposes as there is a decided flicker to the lights which is particularly noticeable 
in office and other close work. 
 When the system was expanded in 1907 and power extended to the mining 
operations, the two lighting generating plants were closed down.  Frequency changers 
were installed at the Lake Linden power plant and the Calumet substation to provide 60 
cycle current for lighting purposes.  The Calumet substation at that time was the main 
distributing center and was designed to carry a load of 6,000 Kw. Changing operations have 
shifted the load center and at the present time only about 500 Kw. are distributed through 
this station.  These changes have necessitated the concentration of 60 cycle power 
generation at one point. 
 During the coal shortage of last spring, there was a grave possibility that not enough 
coal would be available to maintain the pumping plant at the Lake Superior water works 
for the water supply, at the Pond water works for fire protection in the Calumet district and 
for pumping at the mills for fire protection. 
 Electric power from other sources in the district is 60 cycles.  Consequently while 
the power distributed by Houghton County Electric Light Company is generated by water 
power, advantage could not be taken of this source.  Fortunately this company was able to 
secure a second-hand frequency changer of 1000 Kw. capacity which was purchased and 
installed in the Lake Linden power plant ready to meet another such contingency.  This 
machine can operate either from a 60 cycle source and deliver 25 cycles, or from a 25 cycle 
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source and deliver 60 cycles, and provides a means to have an interconnection between the 
company’s electric system and the local utility system for a limited amount of power.” P.1 
 
March 1947: 
 Modernization of Lake Linden Power Plant Is Approved By Directors – Two 
years required to complete job – “The generation of electric power for operation of the 
carious branches of the Calumet and Hecla Consolidated Copper Company is centered at 
two localities – at the Ahmeek mill and at Lake Linden.  The total power consumed by the 
Company is 22,000 kw., and equipment is on order to bring this load up to 24,000 kw. 

Lake Linden Plant 
 The first electric power plant at Lake Linden consisted to two engine-driven 
generators of 1,000 kw., 440-volt capacity each.  These machines were installed in1902, 
and the power generated was used to operate some of the stamp mill machinery. 
 An addition was made to this plant in 1907 when three engine-driven generators 
were installed, each rated at 2,000 kw. at 13,200 volts.  This permitted the extention of 
electric power to the Calumet district.  At that time a new boiler plant was built to provide 
steam for the twenty-eight steam stamps at the Lake Linden mills, as well as for the 
increased electrical system.  This boiler plant, still in operation, contains twenty-four 
Babcock and Wilcox boilers, each rated at 20,000 pounds of steam per hour.  They are 
equipped with over-feed Roney stokers and generate steam at 180 pounds, and when first 
installed supplied steam at this pressure to both the stamps and the steam engine-driven 
electrical units.  About 5,500 pounds of steam per hour passed through each stamp and was 
exhausted to a condenser. 
 By 1911 low-pressure turbines had been developed to a degree where it was 
deemed advisable to install a low-pressure unit to utilize the exhaust steam from the stamp 
mills and generate electric power as a by-product.  A 7,500 kw. mixed pressure turbine was 
designed to take all of the available exhaust steam from the stamps at 1-pound gauge 
pressure.  This machine could also operate at 170 pounds steam pressure, or a combination 
of both.  With all twenty-eight heads operating, the turbine was capable of generating 
approximately 6,000 kw. from the exhaust steam alone, and this resulted in a very cheap 
unit cost of power. 
 This No. 1 unit went into service in 1913 and was so satisfactory that a second unit, 
No. 2 turbine, rated at 10,000 kw., was installed in 1916.  This, too, was a mixed pressure 
turbine and was originally used as a stand-by unit. 
 The present equipment in the Lake Linden plant consists of Nos. 1, 2, and 3 turbines 
having generating capacities of 7,500 kw., 10,000 kw., and 2,000 kw., respectively, or a total 
of 19,500 kw.  There is also a 1,250 kw. turbine in the Still House. 

Ahmeek Plant 
 In 1916 a 2,000 kw. mixed pressure turbine, similar to the Lake Linden units, was 
installed at the Ahmeek mill to utilize the low-pressure exhaust steam from the Ahmeek 
mill stamps.  The power from this unit was tied in with the general power system. 
 In 1931 it was necessary to replace the old Ahmeek mill boilers, and in order to 
provide for the increasing demand for additional electrical capacity for mine and plant 
operation, it was decided to install three high-pressure boiler units, each capable of 
generating 90,000 pounds of steam per hour at 410 pounds pressure and 680 degrees 
temperature.  A high-pressure turbo-generator, rated at 7,500 kw., was installed in the 

146



pump house to reduce the steam pressure from 410 pounds to 170 pounds for steam stamp 
operations.  With this new setup of boilers and turbines, the steam necessary for the 
operation of the mill stamps passes first through the 1,250 kw. high-pressure turbine and 
the exhaust steam from the stamps passes through the 2,000 kw. mixed pressure turbine. 
 The No. 8, 7,500 kw. unit receives steam at 410 pounds and operates condensing. 
 The Ahmeek plant is an efficient plant. No. 8 turbine carries a load of about 8,000 
kw. continuously at a coal consumption of about 1.2 pounds per kw. No. 7 unit averages 
about 1,000 kw., and No. 6 unit about 2,000 kw. when the mill is in operation.  Since these 
latter two units operate on process steam, the unit cost is very low.  The present equipment 
in the Ahmeek power plant consists of Nos. 6, (page 1) 7, and 8 turbines, having generating 
capacities of 2,000 kw., 1,250 kw., and 7,500 kw., respectively, or a total generating 
capacity of 10,750 kw.  The generating capacity of the Lake Linden and Ahmeek plants is 
therefore 31,500 kw. 
 For a period of twenty years while the stamp mills were in operation, the cost of 
generating power at the Lake Linden plant was most satisfactory, but as the rock tonnage 
from the conglomerate lode diminished and was finally cut off entirely, the cost of power 
from this plant, operating at 180 pounds pressure, became excessive.  Present coal 
consumption per kwh. is in excess of 2 pounds. 
 The cost of coal is the largest factor in the cost of generating power, and since the 
price of coal has advanced from $2.70 per ton delivered to the boiler house at Lake Linden 
in 1913 to a cost of $7.33 per ton at the present time, it becomes imperative to supply Lake 
Linden with a more efficient plant.  It was therefore decided to call in a firm of outside 
consulting engineers to make a survey and analysis of the entire power plant situation.  The 
Chicago firm of Vern E. Alden Company, Engineers, after an investigation covering a period 
of three months, showed that a saving of approximately $300,000 per year on operating 
cost could be effected by making the following changes: 
 By the installation of a pulverized-coal-fired boiler to be erected in the south end of 
the Lake Linden power plant.  This boiler is rated at 180,000 pounds of steam per hour at 
850 pounds pressure and 825 degrees temperature.  It will have a capacity to furnish steam 
for our present operations, the proposed new turbine, and have available steam for the 
Calumet mill should additional milling facilities, be required. 
 The electrical equipment will consist of a 7,500 kw. non-condensing turbine 
operating at 850 pounds and exhausting at 170 pounds.  This turbine ,operating at 3,600 
r.p.m., will drive through a reducing gear a 6,000 kw., 13,800-volt generator which will feed 
into the system.  Mounted on the same shaft will be a 1,700 kw., 2,300-volt generator and 
auxiliary drives.  The exhaust from this topping turbine will flow to either No. 1 or No. 2 
turbine units.  It is estimated that this combination will produce power at a coal 
consumption of slightly less than one pound per kw. 
 In addition to the new equipment, No. 1 and No. 2 turbines will be thoroughly 
overhauled and brought back to near the original operating efficiency.  No. 8 turbine at 
Ahmeek will also be overhauled.  Changes in the distribution system will be made to make 
the entire plant more reliable.  It will take about two years to complete this work. 
 This scheme met with the approval of the Management and was approved by the 
Board of Directors at the February meeting.  An agreement has been made with the Alden 
Company for the purchase and erection of this plant.” P. 3 
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April 1947: 
 Copper Chemicals Are Being Used By the Citrus Industry – Copper used in 
fertilizer to help protect the trees. P.1 & 7 
 
 Twenty-Five Employees Approaching Half Century of Service with C&H – C.H. 
Benedict: “Chief Metallurgist. After graduating from Cornell University, he began working 
October 20, 1898 in the Assay Office at the Stamp Mills. Mr. Benedict is the originator of the 
leaching process which made possible the operations of the Reclamation Plants. During the 
past 30-off years, millions of pounds of copper have been reclaimed from the waste tailings 
of the stamp mills through the Reclamation Plants.” P. 3 
 
 Chemicals Used by Calumet & Hecla – “Chemicals play a very important part in 
the various operations of the Calumet & Hecla and the annual purchase of several chemical 
items runs into rather startling figures. 
 A freight train of 84 cars would make quite a string stretched out along any railway. 
It would be much longer than any train ever pulled up over the Quincy Hill to Calumet. Yet 
this is actually the number od cars of chemicals received by the company during the year of 
1946. The immensity of these supplies is further emphasized by the fact that they totaled 
over 3,550,000 pounds. 
 The sulphuric and other acids used during the year amounted to over 610,000 
pounds. Forty seven carloads of ammonia totaled more than 1,000,000 pounds. Two 
carloads of bone black weighed 60,000 pounds. Soda ash is used in large amounts and 16 
carloads were received totaling 1,120,000 pounds. In five months 250,000 pounds of 
caustic soda were received here. The carbide used in the miners’ lamps required a full 
carload weighing over 30,000 pounds. Three cars of sodium xanthate weighing 180,000 
pounds went into consumption in processing. Salt, which from time immemorable has been 
an important and useful item, plays a major roll in the copper industry too. Last year the 
company used 5 carloads, or more than 300,000 pounds.” P. 8 
  

“COCS” Will be Field Tested Extensively – “Lake Chemical’s COCS will be 
extensively field tested throughout the country during the coming season. Large sample 
lots have been sent to twenty of the State Agricultural Experiment Stations for the National 
Cooperative Potato Spray Fungicide Experiment for 1947 under the direction of Dr. W.F. 
Buchholtz of Iowa State College. Additional lots are now being prepared for the National 
Cooperative Vegetable Spray Fungicide Experiment (carrots, onions, celery, etc.) under the 
direction of Dr. A.G. Newhall of Cornell University, which will be conducted at 10 State 
Experiment Stations. The COCS will be tested as a copper fungicide against numerous of the 
commercial competitive fungicides, and the results of these cooperative programs are 
expected to receive National publicity.” P. 8 
  
May 1947: 
 Grease And Oil Are Important in Mining – “Oil is important in copper mining. 
Some idea of the variety of products required to operate the Calumet and Hecla may be 
gleaned from the fact that during the past year the Company purchased 6 carloads of 
various oils totaling more than 53,000 gallons. The several greases used in the mine and its 
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allied industries total more than 37,000 pounds. In addition to this, 6 carloads of Pine oil, 
totaling 48,000 gallons were required. 
 These items are entirely exclusive of fuel oil and gasoline, which in themselves 
constitute a large item, the fuel oil totaling 39 carloads, and the gasoline 6 carloads.” P. 6 
 
June 1947: 
 Field Test Being Made With Copper Treated Commercial Fertilizer – “The use of 
small percentages of copper in commercial fertilizers has been under investigation by state 
agencies in California for some time, and although no details are available, it has recently 
been announced that copper contributes materially towards improving the color, quality 
and yield of alfalfa. 
 Although the Copper Country is not an important alfalfa producing area, tests will be 
conducted by the Research Department during the summer to determine if copper feeding 
will produce the same results in this area. The copper oxides produced at Lake Linden and 
Tamarack will be added to commercial fertilizers and test plots will be treated, under the 
direction of the County Agent, on two farms in the Atlantic Mine location. Yield and quality 
of the crop will be compared with the alfalfa grown in ground where no copper was added 
and the results will be reported in a later issue of News-Views.” P. 2 
 
 By-Products Recovered by Secondary Dept. – P. 4. Document copied. Also shows 
pictures of the scrap yard and materials scrapped. 

“The treatment of secondary materials at the Smelter is becoming an increasingly 
complicated operation. In the early days materials of relatively high purity, such as clean 
copper scrap and copper of brass clad steel scrap, was easily processed by direct smelting 
or by removing the copper or brass from steel by the ammonia leaching process. During the 
war, however, vast quantities of scrap were generated in which the copper was associated 
with other metals and non-metallic materials having scrap values sufficiently high to 
warrant the development of separation processes. Typical of this class of materials that is 
now being processed in large tonnage by the Secondary Department is Navy degaussing 
cable which was used on merchant and naval vessels during the war to protect them from 
magnetic mines. The cable provided a system which neutralized the attraction of steel hulls 
for this type of mine. 
 The degaussing cable varies considerably in size and composition but is usually 
about two inches in diameter and consists of a fabric outer covering over an armor of heavy 
steel sire. The steel wire is woven over a lead sheathing under which the copper wire or 
conductor is located. Some forms of cable are clad with aluminum or bronze and may be 
insulated with neoprene rubber or vinylite, all of which have some scrap value. 
 The cable is received at the plant on large wooden reels measuring from 4 to 6 feet 
in diameter. The first step in processing is to shear the cable into suitable lengths with 
mechanical shears. The outer fabric is then cut and the steel armor removed by hand and 
segregated for sale as scrap. The lead sheaths are then passed through a stripping machine 
which cuts the lead armor lengthwise on opposite sides and allows the two halves to fall 
apart. The lead is likewise segregated and accumulated in carload lots for sale to load 
processors. The core of the cable, which contains the insulated copper wire, is sent to the 
furnaces for direct melting. Cable which is sheathed with aluminum or bronze and 
insulated with neoprene or vinylite is processed in identically the same manner. 
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 Telephone communication cable is likewise a source of copper and byproduct 
metals. This type of cable may contain hundreds of relatively fine insulated copper wires 
inside of a lead sheath. The lead sheathing for this kind of conductor is usually alloyed with 
1% of antimony or 1% of tin, as both elements harden lead and provide a somewhat more 
ridged sheath for the copper wires. These different alloys must be separated and identified 
in order to receive the highest salvage value. 
 Occasionally miscellaneous scrap is received which contains lead of solder that 
cannot be separated from the copper-bearing scrap by mechanical methods. This type of 
material is processed through a small “sweating” furnace where just sufficient heat is 
applied to melt the lead of solder without melting the copper, and the white metals are 
accumulated in a pool at the bottom of the furnace. This metal is cast into pigs which are 
sold for re-processing into solder or for other uses requiring lead tin alloys.” P. 4 
 
 Plenty of Scrap Copper on Market – “The scrap copper business in peace time is 
quite a different thing than it was before. The change from a controlled to a free market 
was a good move but the last act of the government bureaus was to raise the copper price 
to 21 ½ cents. Thereupon two things happened: buying resistance increased, and scrap 
copper began to flood the market. 
 During the war the Office of Price Administration held the American copper price at 
12 cents. That this was unrealistic was proven by the immediate jump in price when the 
controls were removed. The 12 cent price kept much scrap copper off the market just at a 
time when it was needed most, but after the removal of the ceiling the price began to rise 
and it became profitable to gather scrap. The increased flow of scrap will tend to prevent 
the price of copper from getting out of hand and may even cause the price to drop. 
 Under the circumstances, any company caught with a large stock of high-priced 
copper may be in a bad fix. It is just about impossible, however, to run a secondary copper 
business without a large inventory. We now have about 125 men employed in our 
secondary operations and they are producing, at the present writing, more copper than the 
underground mines. A business of this size cannot be turned on and off like a faucet. Even 
though market conditions make secondary copper unprofitable we will still have to 
continue on some reduced scale. 
 Some time during World War II the United States changed from an exporting to an 
importing nation as far as copper is concerned. It becomes more evident every day that the 
American market can furnish a tremendous volume of scrap copper if the price is right. The 
secondary, or scrap, business may in fact take the place of imports to a large degree. 
 The Calumet and Hecla Consolidated Copper Company was perhaps fortunate in 
getting a good start during the war in the secondary copper business.” P. 5 
 

Clad Scrap Contract, by: C.H. Benedict – “In these days when one is apt to pick up 
the daily paper and find an article telling of a war contract on which the Metals Reserve 
Company or some other government agency may have lost a great deal of money. It is 
refreshing to review the results of the Clad Scrap Contract that the Calumet and Hecla 
Company had with the Metals Reserve. 

According to that contract the Calumet and Hecla agreed to treat copper-clad steel 
scrap for the government at a fixed price per ton, guaranteeing a certain copper return to 
the government and selling for the account of the Metals Reserve the recovered fine copper 
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and the resulting clean steel scrap. The figures have been finally released on this contract 
and they show about as follows: 

We delivered to the Metals Reserve 20,803,587 lbs. of copper and 40,048 tons of 
steel which resulted in an income of $3,066,837. Against this the raw material as purchased 
by the Calumet and Hecla for the account of Metals Reserve cost $1,759,128 and all charges 
for treating this material including the service charge of $5 per ton and the amortization 
charge of $4 per ton amounted to $1,213,641. The total of these two items amounting to 
$2,972,770 left a profit to the Metals Reserve Company of $94,068. 

This profit is all the more remarkable when one remembers that the price received 
for the copper was the going market price of 12 cents per lb. This is as against a great many 
contracts made by the Metals Reserve with copper companies for the delivery of copper for 
which the Metals Reserve paid to those companies prices ranging from 17 cents to 26 cents 
per lb. of copper. 

Another favorable feature of this contract, so far as the Metals Reserve is concerned, 
was that the government had to put up no money, except for the purchase of current 
material. That is to say, the only risk that the Metals Reserve took was that the price of 
copper or of steel might go down before the contract was completed. Of course the facts 
were that just the opposite was the case, and the contract was a most satisfactory one to all 
parties concerned.” P. 8 

 
July 1947: 
 Copper Hydrate – “Lake Chemical Company’s Copper Hydrate is currently being 
advertised in the weekly trade journal “Oil, Paint and Drug Reporter”, and a copy of this 
advertisement is reproduced above. The same advertisement will appear in other trade 
papers during the coming months as a means of keeping this product before industrial 
consumers of copper salts and by-products. 
 The bag pictured above is a common sight to the boys who are handling the product 
at the Tamarack Reclamation Plant.” P. 3 
 
August 1947: 
 Cupric Oxide; New Product of C. & H. – “In order to further tap the market for 
finished chemicals, equipment is now being installed at the Tamarack Reclamation plant to 
produce a chemically pure cupric oxide suitable for direct usage in industrial processes for 
which mixed oxide is less desirable or unsuited, viz., rayon manufacture, petroleum 
refining, as a coloring agent in glasses and glazes, primary batteries, etc. Mixed copper 
oxide will be used as a raw material in the process and it is expected that the plant will be 
in operation in October. 
 Calumet and Hecla for many years has enjoyed the position of being the largest 
producer of copper oxide in the world; a position which it still holds and probably will 
continue to hold so long as leaching process is used for the treatment of mill tailings and 
secondary copper-bearing materials. 
 Copper oxide may be a brilliant red (cuprous) of jet black (cupric), making it 
necessary that some caution be exercised in speaking loosely of copper oxide. Although 
both products are similar chemically, they are physically quite different, and as a result 
have widely varied applications in industry. As an example, the red cuprous oxide is a 
potent destroyer of the type of sea life that attach themselves to ship bottoms and is, 
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therefore, an important constituent in the so-called anti-fouling paints; whereas in contrast, 
the black cupric oxide is completely ineffective. 
 The copper oxides produced at our Lake Linden and Tamarack Reclamation plants 
are mixtures of these two oxides and vary in color from black to red-brown, depending 
upon whether there is a predominance of the cupric or cuprous oxide. Since the oxides 
separately find such different usage, our mixed oxides must be processed further either to 
separate the two oxides or convert one to the other, viz., a high temperature roasting to 
convert the contained cuprous oxide to the cupric, or a reduction to convert the contained 
cupric to the cuprous oxide. This processing heretofore has been done by the 
manufacturers to whom our products were sold.” P. 1 
 
 Boiler Foundation Test Holes Being Drilled at Power Plant – Holes were drilled 
and cleaned out & samples were taken to determine the structure of the ground. P. 3 
 

Mentions of the promotional video put together by C&H (Wolverine Tube) showing 
the steps the rock goes through and how the copper is processed. P. 8 
Link to video: http://youtu.be/TCtgVKwm-7U  
 
September 1947: 
 Smelter Has Been Modernized With New Equipment – New Coal Pulverizer and 
a Furnace Placed in Operation – “A new Raymond Coal Pulverizer has been installed at 
the smelting plant in Hubbell, adding another unit to the plant equipment. The new unit 
went into service on August 15 in the pulverizing building on the west side of the smelting 
plant. The pulverizer was erected by the construction department and smelter mechanics 
and was put into operation by factory experts who came to Hubbell to train smelter 
employees in the operation of the drier and the pulverizer. 
 The machine differs from the two older units in the pulverizing plant. The older 
units, one of which is being scrapped, were low side machines whereas the new one is a 
high side type. The old units were installed in November 1924 and had pulverized 426,000 
tons of coal up to the time the new equipment went into service. The old machines were 
equipped with a Ruggles-Coles revolving drier but the new machine uses a flash fire drying 
system. 
 The building, housing the pulverizing equipment, is being remodeled to 
accommodate the new system. One of the older units will be retained in service for 
emergency use. The new drier provides sufficient coal for the plant in one operating shift, 
where the former drier was required to be in operation two shifts in order to prepare coal 
enough for the smelting plant for a day. The old drier which will be retained, will be 
modernized and equipped like the new unit for flash drying. 
 This Raymond, high side, roller mill has a capacity of 11 tons of coal per hour 
ground to 80 to 85% through a 200 mesh screen. Its efficiency in coal dust recovery is 
considerably greater than its predecessors. The stoker, feeding the coal into the drier, is 
connected with a heating furnace which supplies warm air for drying the coal. Drying and 
milling of the coal are done at the same time in the new machine where it required two 
separate operations in the previous equipment. 
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 A new unit has been installed for conveying the coal, by means of an air pump, from 
the weigh bins at the unloading place in the pulverizer building to the storage bins in the 
furnace building. 
 The dust collecting system used at this plant is of the “Norblow” design, similar to 
that which is at the oxide drying plant in the Tamarack Reclamation building. 
 Changes are being made in the electric power supply for the plant because the new 
drier uses motors of less horsepower than required by the old machine, but the new unit 
requires a change in the voltage.” P. 1 
 
 Latest Type Furnace – “... The new furnace is fired by two burners, using 
pulverized coal like all the other furnaces in the plant, with the exception of No. 20 which 
has five burners. It also is equipped with a recuperator, doing away with the waste heat 
boiler. In order to utilize some of the heat in the flue gases, the recuperator preheats the air 
going to the burners. This eliminates the necessity of heating air in the furnace, as it is 
already warmed before entering the furnace. The operation raises the flame temperature of 
the burners by several hundred degrees and decreases the coal consumption from 10 to 15 
degrees…” P. 1 
 
 Installation of a New C-O-C-S Drier at Lake Chemical Plant - “…The installation of 
this equipment now makes possible utilizing all other production facilities of the plant, and 
the Truck and Tray driers which have been used up to this time will be dismantled: the 
space which they occupied will provide additional storage for the raw materials used in 
Lake Chemical Co. processes.” P. 3 
 
 Calumet Dam Sands are Being Treated at Reclamation Plant – “The remaining 
Calumet conglomerate sands near the Calumet Dam, at the Pond Waterworks, are being 
reclaimed and transported to Lake Linden for treatment at the Lake Linden Reclamation 
Plant. 
 These sands were deposited between the years 1868 and 1872 and represent the 
tailings from the original mill which was located near the existing Calumet Dam. Ore from 
the Calumet Conglomerate Lode was treated in this mill until the year 1872, at which time 
the stamps were moved to Lake Linden and erected at the Calumet Mill. Because of the 
inefficiency in milling methods at this early date and also because of the unfamiliarity with 
the method required to treat the conglomerate ore, the tailings loss was very high. 
 During the summer of 1927 work was started on reclaiming these sands and this 
work was continued until weather conditions forced the abandonment of the project in the 
fall of that year. Operations were continued during the summer months of 1928, 1929 and 
1930. The amount of sand remaining to be reclaimed at this time was not considered large 
enough to continue the work in the spring of the following year. At the present time, 
however, with the sales price of copper at its present level, the work of reclaiming the 
remaining sands, although the quantity is small, will return a worthwhile profit.” P. 4 
 

New Warehouse for Lake Chemical Plant – “Owing to the variation in demand for 
copper oxide and the seasonal needs for C-O-C-S, a large amount of these products have to 
be stored at times. The available storage space in the Lake Chemical and Secondary 
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departments is not sufficient to take care of this quantity, so additional space has to be 
provided. 
 The Lake Mill is conveniently located for this purpose as it adjoins the Tamarack 
Reclamation plant on the south. The upper part of the mill is not needed and will be 
scrapped this fall but part of the lower portion is being converted into a warehouse. All 
machinery and foundations in this part of the mill have been removed and openings for 
pumps or launders will be filled in and a cement floor laid on the fill. The roof will be 
replaced and made water tight. It will be necessary to put in a new wall on the west side of 
the warehouse before the remainder of the building is torn down. 
 One column was removed and a ramp provided at the north entrance so trucks can 
enter the building. A tow-motor will remove the pallets – on each of which 30 or 40 bags 
are placed – and stock them from the trucks in piles so they can be easily taken out as 
required. 
 The southern part of the building will not be needed for bag storage so will be used 
to house unused machinery and electrical equipment. As the building is about 80x200 feet, 
there will be ample space for both purposes. 
 As two of the four stamps in the Lake Mill are duplicates of those in the Ahmeek Mill 
they will be dismantled and used for spare parts for the Ahmeek heads.” P. 5 
 
 New Foundation for Lake Power Plant – “The work of testing the ground and 
pilings at the Lake Linden Power Plant has been completed. The tests were made 
preliminary to installing a new foundation. 
 After drilling to a depth of 70 feel, hard rock was hit which is satisfactory for the 
foundation. A tunnel was diverted to inspect the piles which are approximately 19 feet 
below ground level. Tests indicated the wooden pilings were in good condition. 
 It is expected that the job of tearing out the old floors and pilings and turbine will 
commence in October. P. 5 
 
 Lake Plant to be Closed – “Announcement has been made by the management of 
the closing of the Lake Linden Reclamation plant which will take place about November 9th. 
The plant, engaged since 1915 in reclaiming copper from the huge sand bank of mill 
tailings from the old Calumet and Hecla Mills, has finally reached the limit of economical 
operation. 
 It is planned to reopen the plant next Spring for final clean-up of the sand bank, 
which is expected to take about four months to compete.  
 According to present plans some work, including repairs, dismantling of machinery, 
etc., will be done during the shut down period, which will provide work for part of the 
employees affected by the suspension of operations.” P. 8 
 
October 1947: 
 Work is Started on Power Plant – “All major contracts have been let for the 
construction of the new power plant at Lake Linden. The Vern E. Alden Company of 
Chicago, engineers in charge, are preparing construction drawings for the new 
installations. 
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 Demolition work on the old foundations, piers and parts of the sidewalls of the 
present plant is expected to commence in November. Actual erection is scheduled to begin 
next spring. 
 Present work schedules call for the new boiler plant to be in operation in October, 
1948. Turbine and power plant installations are scheduled for completion in January, 1949, 
when the present plant at Lake Linden will give way to the new one. 
 The vast increase in use of electrical power at the Calumet Division made increase in 
generating capacity a prime necessity. Total power consumed is over 22,000 kw., and will 
soon reach 24,000 kw., by the addition of more electrical equipment in the different 
operations. In addition, cost of generating power in the present plant has risen to the point 
where it can no longer be considered as an efficient operation. 
 The new high-pressure boiler, rated at 180,000 pounds of steam per hour at 850 
pounds pressure and 825 degrees temperature, the new 7,500 kw. non-condensing turbine 
and other equipment, are expected to produce power at a coal consumption of less than 
one pound per kw. The present coal consumption is in excess of two pounds per kw.” P. 1 
 
 Lake Linden Coal Dock Being Rebuilt; Will Cost $48,000 – “One of the many 
projects which the Company has under way at the present time is the rebuilding of a 
section of the No. 2 coal dock at Lake Linden, a large and expensive job. Because of the 
heavy service required of the dock it has been kept in constant repair throughout the years. 
This project entails a major repair. 
 The dock is 36 feet wide and 1,547 feet long. A large section of the dock cast of the 
concrete abutment, which supports the front leg of the coal bridge, was repaired a portion 
at a time, during the fall and winter of 1931 and in 1937, at a cost of more than $23,000. 
Another section of the dock 20 feet by 72 feet was repaired in 1942, which left a section 20 
feet wide and 1,475 feet long to be repaired at this time. During the course of the years 
when the section repairs to the dock were made the under-piling was checked from time to 
time, and it was found that these supporting piles had to be cut from 2 to 11 inches below 
the water level, in order to have a good substantial base on which to lay the new dock 
timbers. A Mall automatic chain saw, with an extra chain and bow to provide additional 
protection to the operator, was purchased for the purpose of cutting piles and timbers. This 
automatic saw cuts through a 14”x14” fir timber in 30 seconds, which is eight times faster 
than it could be cut by two men with a crosscut saw. The saw also cuts piles under water 
and in an actual test, the chain saw cut through 11 piles in the same time that would be 
required to cut through one by hand operation. 
 The dock reconstruction project was started on September 8th by the Construction 
Department under the direction of Emil Marcotte with Peter Monette in charge, as loader, 
with eight helpers engaged especially for this job. At the present time five sections in 
separate areas on the dock are under repair, making a total of 20 feet by 675 feet long. All 
of the old timber supporting the dock in this section has been removed and replaced with 
new material. Approximately 1,100 piles have been cut off before the water level. 
 It is estimated that 360,000 feet, board measure of timber and planking will be 
needed to complete the job, at an estimate cost of approximately $48,000. The job is about 
35% complete at this time. Winter conditions have been most favorable, work is 
progressing with complete satisfaction, and will be rushed to completion.” P. 4 
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 Lake Linden Reclamation Will Suspend For Winter Months – Another mention 
of the Lake Linden Reclamation plant being shut down for the winter and repairs to be 
made for opening again in the spring. P. 5 
 
November 1947: 
 Repairs Are Completed on Lake Linden Coal Dock – Dock repairs are done. P. 5 
 
December 1947: 
 C&H Experiments on Florida Farm Lands – Tests Will Determine Value on 
Copper Oxide as a Fertilizer – “…It has been estimated by responsible authorities that, in 
the state on Florida, copper treatment is being used on 625,000 acres of soils producing 
citrus, truck crops, and pasture lands, and that 5,000,000 acres in that state should be 
receiving regular treatments of copper. At a rate of 20 pounds per acre, 112,500,000 
pounds of copper would be required to treat the nutritional deficiency on this acreage 
alone. Copper deficiencies in other sections of the United States require additional tens of 
millions of pounds. 
 Copper sulfate thus far has been used almost exclusively to control fungicidal 
growth, as a component of fertilizers, and in the dusting of pasture lands, but investigations 
are now in progress in the state of Florida to determine the effectiveness of Calumet and 
Hecla copper oxides in these agricultural applications. The program being sponsored by the 
Company involves the following specific projects: Dust mixtures containing copper oxide 
are being examined by the Potato Research Laboratory at Hastings, Florida; dusts, sprays 
and fertilizers by the Citrus Experiment Station, Lake Alfred, Florida; fertilizers and pasture 
treatments by the Everglades Experimental Station, Belle Glade; soil treatment at the 
Gainesville Station on grain crops; and fertilizers and pasture treatments by various 
independent growers and ranchers. 
 Copper is not only required for normal plant growth to provide adequate yields, but 
is essential to the production of grains, such as oats and barley. These grains do not 
normally “head out” under growing conditions in Florida, and unless copper is added, the 
difference is between a crop and no crop…” P. 1 
 
January 1948: 
 Cows Turn Purple When Copper is Absent in Fodder – Article about a cow who is 
believed to have a copper deficiency and how it is purple in color. P. 8 
 
February 1948: 
 C.&H. is Manufacturing Cupric Oxide at Tamarack Reclamation – “The new 
cupric oxide production unit, an addition to the Tamarack Reclamation plant, had been 
completed. In trial runs for several weeks only a few minor troubles developed, these are 
being corrected. The equipment makes it possible to add a new product to the line of C. & 
H. copper oxides. Studies of the market indicate that the investment will be justified in 
increased sales. Although sales of cupric will displace sales of mixed oxide to some extent, 
they will be made through the same customers who for many years have been buying 
mixed and making cupric for resale. Some new uses may develop, one important 
application being in the formative stage at the present time. 
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 To produce cupric oxide, the relatively small but carefully planned installation was 
added to the present mixed oxide plant. Mixed oxide has heretofore been processed by 
drying, classification, storage in bins, and finally bagging. The cupric equipment consists of 
automatic feeds, conveyors, receivers, a roasting furnace, and a pulverizer. The illustration 
accompanying this article shows the main unit in process, the furnace from which the 
conveyor delivers the product to the pulverizer; thence into a receiving bin. From this it 
goes to the same bagging machine used for mixed oxide. 
 Until the new plant is turned over to the production department it will remain 
under jurisdiction of the Research Department. Pleased with the progress made, Director of 
Research, G.L. Craig, says, “Careful planning and a good groundwork of laboratory research 
have in this case resulted in more nearly attaining calculated capacity and quality than is 
usually the case. The unit will receive careful attention during the first production runs and 
will, during this period, require more supervision by the operator and laboratory than will 
be needed later on. When enough production experience has been accumulated and all 
control factors are known, this should closely approach the ideal ‘push-button’ plant unit.” 
 The Research Department, in addition to technical developments, has investigated 
the market for the new product, thus combining technical and commercial research. A 
survey of cupric oxide uses was conducted in November and December. The results 
showed that the applications for cupric oxide are closely allied to those of mixed oxides. 
 C. & H. is unique in having a leaching process for recovering copper from tailings 
and scrap. This process involves the use of a number of steel leaching tanks, 54 feet in 
diameter and 12 feet high. Five of these tanks are located at our Tamarack reclamation, and 
sixteen are at the Lake Linden reclamation plant. While they were primarily designed for 
recovery of copper from the sands in tailings and were operated for that purpose for over 
30 years, they are equally serviceable for recovering copper from scrap, including steel 
scrap. The tanks individually take a charge of 500 tons per loading. The leaching process 
uses copper ammonium carbonate, from which the copper is precipitated by steam and a 
portion of the solution is subsequently regenerated by oxidation for repeated use. 
 Buyers of copper oxide have an alternative source of supply in mill scale, an “offal” 
by-product of copper mills and fabricators. It is usually contaminated with grease, shop 
refuse, moisture, and sometimes with other metals. One characteristic of scale is its 
clinkered particle or grain. It is not naturally a finely divided powder. 
 Scale, of course, can be degreased an dried where the plant producing it has 
sufficiently large production to warrant doing so, but in general it is more economical to 
smelt it. C. & H. is a large buyer of scale for smelting. The picture generally is that 
fabricators of copper are learning how to eliminate losses through formation of scale. Scale 
used to be formed in annealing furnaces, but these now have controlled atmospheres which 
prevent oxidation. As industry learns to eliminate scale, the market for our precipitated 
oxide should expand. 
 While copper oxides may be produced by roasting or burning copper, this method 
gives clinkered particles like scale, and has no commercial importance. Coarse particles are 
not comparable to the finely divided powder obtained by precipitation. It is this difference 
which gives our oxides an edge over others, and with careful quality control we can 
maintain our leadership in the field. 
 Finely divided cupric is ideal for chemical purposes; such as, oil desulphurizing, 
manufacture of cupric chloride, acetate, hydrate, copper soaps, copper catalysts, etc. 
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Precipitated cupric oxide presents large surfaces for quick chemical reaction. Likewise for 
use in ceramics, where a rapid and uniform dispersion of coloring agent is desired, the 
finely divided oxide has big advantages. 
 C. & H. is conducting special research to provide clinkered or course particle similar 
to scale so that it will have a useful product for the manufacture of primary batteries. This 
is one of the few important uses where a large particle is desirable because battery plates 
of pressed cupric must be porous, and porosity depends on a coarse structure. Our product, 
being produced under controlled conditions with laboratory and research facilities 
continuously on the job, can maintain a desirable quality and consistency. Customers 
appreciate this service. 
 The Research Department believes that sales of the new product will naturally 
channel through those who have been buying mixed oxide and converting it to cupric. 
These custo-” P. 1 
“mers have had relatively high costs of conversion due to the expense of maintaining their 
own roasting facilities and handling and rehandling the material. There are about ten 
different plants in which this has been done. Doing the same job for all in one place is 
certain to be economical. 
 Our sales policy is in formulation, and it appears that we shall confine sales of cupric 
to a few large customers who will resell to the industrial field. In this way there would be 
no need for enlarging our selling organization, and we keep the valuable asset of friendly 
relations with our large customers who have their own sales forces. If primary battery 
manufacturers can use our clinkered or coarse particles for making plates, this application 
would probably be large enough to justify sale direct to them.  
 During the course of the survey made by our Commercial Research Department, a 
possible new application was discovered which was in final stages of development, and in a 
matter of only a few weeks it should become apparent whether it will be successful. 
Regardless of success or failure in this matter, however, the rest of the market for cupric 
oxide should continue at its former level of consumption. 
 When the Research Department turns over the unit for regular production to the 
Secondary Department, only one major phase of the problem will remain to be 
accomplished; namely, product grading. As in every other field, the customers for oxides 
are concerned with the purity, density, particle size, etc. Oxides made from high grade 
scrap or from mill tailings are commercially or technically pure, but those made from low-
grade scrap may contain zinc up to 3% by weight. The production of the four main grades 
of cupric oxide needed by our customers would be a simple matter if the leaching tanks 
were operated on separate circuits. As the matter stands at present, to produce different 
grades the entire leaching plant would have to be shifted from one grade of scrap to 
another. Further study may show whether division of the leaching circuits will be 
necessary so that flexibility of production can be obtained. It is certain that C. & H., which 
has produced as much as 35,000,000 pounds of copper oxide in a single year, will take in 
stride the problems presented by cupric oxide production.” P. 8 
 
March 1948: 
 Operations at the C. & H. Smelter Have Expanded – Plant Changed and 
Improved to Meet Demands of Industry – Rapid Progress of Last Decade Told – “…The 
Calumet and Hecla blast furnace was shut down in 1929 and has not operated since…The 
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slag from the refining furnace contains more copper than should be thrown away so it is 
treated to remove the most objectionable impurities and it is charged back into the melting 
furnace with other concentrates. Copper from the refining furnace is cast into various 
shapes which are sold to customers…The conglomerate mine was closing; the reclamation 
plants were good for only a few years; the copper market had been unfavorable for seven 
years. New rich mines were being found in all the countries of the world; all except the 
copper country. 
 Before 1940, the small demand for billets had not warranted the installation of 
equipment for mechanical casting and the few that were made were cast by hand at No. 24 
furnace. In 1940 the Wolverine Tube Company, which was then an independent, began 
buying bullets fairly regularly. This increased demand justified mechanization and an 
unused casting wheel was arranged for casting billets. Copper was prepared in No. 24 
furnace and transferred to small oil fired furnaces for use with the casting wheel. 
 In 1941 the country was making every effort to prepare for was and the whole 
copper picture changed. Prices were controlled; metal was allocated; the Premium Price 
Plan was set up. There was urgent need for every pound of copper that could be produced; 
cost was no object. Billets were of the utmost urgency and the smelter made these up to the 
limits of its capacity. When it was not casting copper it was casting brass. 
 By 1943 No. 24 furnace was too small to handle the amount of copper needed for 
billets so a new No. 22 furnace was built, so located and arranged that it could serve the 
billet wheel directly. 
 No. 24 furnace was now an orphan, and in the ordinary course it could have been 
torn down, as was No. 23. However, the demand for cakes and billets was so great that a 
new source of copper had to be found. Therefore, a few charges of secondary copper were 
fried in No. 24. As a secondary furnace No. 24 was a failure, but a few minor changes were 
made which improved it a great deal. On the strength of these experiments certain major 
changes were made, such as reversing the furnace end for end, and it became a successful 
secondary furnace. When No. 24 became overcrowded, its mate, a new No. 23, was built. 
 In the days of the old Calumet Conglomerate Mine, lake copper metallurgy was a 
comparatively simple thing. The concentrates were rich and pure and the minerals were 
such that they “melted like butter.” Compared to them some of the low grade flotation 
concentrates handled by the smelter today would have been considered infusible. They are 
hard” P. 1 
“to melt, and carry impurities such as arsenic and sometimes nickel which wear out 
furnaces in a hurry.  
 As a result of the impure copper, wartime brick, and excess heat, the bottom of No. 
21 furnace failed about March 1. It will have to be completely rebuilt, bottom, sides, and 
top, a six week’s job. Six weeks of no production from the main producer. And No. 21 was 
completely rebuilt just a year ago. Instead of lasting three years as bottoms formerly did, 
this one lasted just 12 months. 
 The smelter’s five furnaces are shown on the accompanying sketch. No 20, the 
melting furnace, has a capacity of 800 tons; No. 21, the refining furnace, has a capacity of 
350 tons; No. 22, the billet furnace, holds 200 tons; and No. 23 and 24, are good for 125 
tons each. Already these five furnaces are taxed to capacity. Another year of high copper 
demand will undoubtedly call for more furnace capacity. Mine output is increasing and the 
secondary copper business is still growing…” P. 7 

159



April 1948: 
 Lake Linden Reclamation Plant to Resume Operations Soon – “The Lake Linden 
reclamation plant will begin operations as soon as the pontoons and dredge can be put into 
position, which in turn is dependent upon when Torch Lake is free of ice…What coarse 
sand remains is high in copper but it will prove to be contaminated by rubble and rubbish 
because its very proximity to the shore and town made it a convenient dumping ground in 
the early days when there was no thought that it might prove to be an asset in the future. 
 It is of no value at this late date to write of the past profitable history of this 
depleted and wasting asset but a few figures may be of interest. Beginning operations in 
1915 with only regrinding and table concentrating available, the leaching plant for sands 
was put into commission in 1916, and the flotation plant on slimes added in 1919. As of the 
present date 36,351,000 tons of sand have been treated with a recovery of 407,038,000 lbs. 
of copper, and at a profit in excess of $30,000,000. In 1929 the plant made a profit of 
$3,332,000 and this from an operation that fifteen years earlier had been considered a 
risky venture. 
 When the sands are exhausted the dredge and pontoon line will have a fair salvage 
value for use either at Tamarack or Quincy, or possibly outside the district entirely. The 
regrinding plant and the flotation plant will be of no further value in their present location 
but the leaching plant and still house will be available for secondary copper operations, and 
for such ores as may in the future require leaching.” P. 4 
 
 Calumet and Hecla Agricultural Test Program Has Been Greatly Expanded – 
“The agricultural research program reviewed in the January issue has been broadened and 
now includes 38 individual projects in the State of Florida. Calumet and Hecla Oxide is 
being extensively tested in plant feeding, both as a constituent of fertilizers and in 
nutritional sprays, on pasture grasses, cover crop, oranges, grapefruit, sugar cane, snap 
beans, escarole, grains, potatoes, and celery. 
 It has been demonstrated that copper is essential to produce maximum yield and 
quality of crops, and the results obtained on Florida plantings during the past winter will 
be carried into other states during the summer. The need for copper exists in various types 
of soils, and its use is currently recommended for certain crops by the agricultural 
experiment stations of Florida, Georgia, North Carolina, New York, Indiana, Wisconsin, New 
Jersey, Oregon, and Michigan. Copper deficiencies are known to exist in other states, but 
additional field work is needed to confirm the results obtained in the states referred to. 
New Markets for copper are expected to develop in an orderly manner…” P. 7 
 

Copper Hydrate Plant to Resume Operations – “Preparations are being made to 
resume production of copper hydrate in the near future. Equipment has been altered to 
increase the efficiency of the process, and it is now expected that the plant will be operating 
at near capacity in May. 
 Copper hydrate has been tried in a number of commercial processes, and several 
encouraging new applications have been developed. Renewed interest in the use of copper 
soaps for mildew-proofing and wood preservation has occurred in recent months, and 
there are indications that markets have been developed to a point where continuous 
operation of the plant is justified.” P. 8 
 

160



May 1948: 
 New Baling Machine Put In Operation at Company’s Secondary Department – 
“The Smelter yard now looks more like a scrap yard than ever with the addition of a large 
baling press for scrap steel to the equipment used on Secondary copper materials. The 
principal by-product of the Secondary Copper Department for the past several years has 
been loose steel scrap obtained after removing its copper cladding or coating by our 
leaching process at the Tamarack Plant. In its loose or unprepared form this scrap has had 
a very low value and it is only because of the terrific demand for steel scrap that we have 
been able to dispose of it as we went along. This new hydraulic baling press, known as the 
Dempster Balester No. 275, will permit us to prepare this scrap in such a form that it will 
continue to be saleable and at an increased price. This added value will enable us to 
compete for this type of scrap in the market, and aside from that the preparation of the 
scrap into bales before leaching will save many hours of tedious work in handling the scrap 
in and out of the leaching tanks to the railroad cars. Then, too, since the scrap won’t be so 
bulky, we can double the tonnage put into the leaching tanks and obtain more copper 
production in the same period of time. The Secondary operation produces various types of 
steel scrap which are suitable for baling in this machine and also certain kinds of copper 
scrap can be compressed into convenient size bundles for charging into the Smelter 
furnace. Although this baler is usually mounted on the ground on a permanent foundation, 
the Surface Department at the Smelter must be credited with the original idea of mounting 
the baler on a railroad flat car which permits us to move the equipment to the scrap and 
increases the usefulness of the machine considerably.” P. 1 
 
 International Union of Mine, Mill and Smelter Workers – Letters and Contract 
Proposals. P. 5 
 
June 1948: 
 Torch Lake Stamp Sands Are Being Studied – “The million tons of tailings, stamp 
sand which was dumped into Torch Lake, have been the subject of investigation from time 
to time to determine whether they have industrial value after removal of the copper. 
 The two types of tailings, conglomerate and amygdaloid, are in separate banks. 
Amygdaloid has been used locally for concrete. It is the hardness and red color of 
conglomerate sands that may make them useful. 
 Tests have been made for such purposes as grinding wheels, polishing compounds, 
enameling frits, and roofing granules. Samples, varying from small, 5-pound lots up to a 50-
ton carload, have been shipped to users. 
 The question of whether profitable sales can be made depends on the amount of 
handling and screening necessary to prepare them and on the freight to the point of use. 
When bottoms for water shipment to points on the Great Lakes can be used, the market 
may broaden. 
 No substantial market has been found yet, but the possibilities are the subject of 
continuous investigation by the Research Department.” P. 7 
 
July 1948: 
 Fertilizer Program Tested In Florida – Treatment of crops with copper. P. 1 
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Production Record Is Made By Smelter – “The Smelter cast 10,202,264 lbs. of 
refined copper in June. This is the highest production for any month since the record year 
of 1929. In those days the conglomerate Ahmeek, Osceola and the reclamation plants were 
in full production. Today we get copper in about equal amounts form the mines, 
reclamation plants, and scrap dealers. We also treat copper for other companies. 
 The month’s production was divided as follows: 
 Billets for Wolverine Tube Division – 40% 
 Cakes fir automobile radiators – 60%” P. 4 

 
New Crane at the Smelter – “The Secondary Copper Department is installing a new 

railroad crane at the Smelter. It has a capacity of 120 tons, and can handle the largest 
railroad cars loaded with scrap. Formerly all scrap had to be transported about a half mile 
to the scale at the Coal Dock. Now, incoming and outgoing scrap, and scrap in process, will 
be weighed at a more central location just east of the Smelter office.” P. 4 

 
 Production of C-O-C-S Is Temporarily Discontinued – “Production of C-O-C-S 
copper fungicide at the Lake Chemical Company plant was temporarily discontinued on 
July 1. The demand for this product is seasonable, and consumption has not as yet reached 
sufficient volume to justify operating the plant on a year-round basis. However, shipments 
during the past 12 months, ending June 30, increased approximately a quarter of a million 
pounds over the previous 12 months. 
 Shipments to California, Texas and Florida consumers are expected to start in 
October, and production will be resumed later in the summer.” P. 5 
 
 Calumet and Hecla Railroad Equipment is Modernized – Replaced steam 
locomotives with new, diesel ones. P. 7 
 
September 1948:  
 New 12-ton Scale Is Installed at Smelter – Larger scale needed to weigh the scrap 
coming & going. P. 4 
 
October 1948: 
 Reclamation Plant Closing After Thirty Years of Operation – “Before this article 
has been set in print the Lake Linden reclamation plant will probably have been 
permanently shut down, the available sand being about exhausted. This marks the end of 
the most profitable of the Company’s properties and over the thirty years of its operation it 
has been responsible for a large percentage of the Company’s earnings. It is unique in the 
history of metallurgical operations as being the largest tailings retreatment plant ever 
erected. 
 The idea of retreating the rich conglomerate tailings goes back almost fifty years. A 
small experimental unit was actually erected on the Calumet sands by outside capital as far 
back as 1903. At that time President Alexander Agassiz majestically waved the over-
optimistic promoter off the location saying, “someone in the organization will some day 
show how it should be done.” Metallurgical developments in the following ten years 
justified his judgment. 
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 The project received serious consideration at the time of the first consolidation and 
in 1911 a value of $4,150,000 was established for this asset and successfully defended in 
court. It proved to be much too conservative but it was based on the results to be expected 
of a plant that was to regrind the sands and save the metal on Wilfley tables, with an 
anticipated recovery of only one-third of the contained copper. 
 Operations began in 1915 with the Regrinding plant as the only produc-” P. 1 
“ing unit and while the recovery was low the cost per pound of copper was under seven 
cents. In 1916 the leaching process for treating sand was developed and the recovery of 
copper was doubled. By 1919 the flotation process for recovering copper from slimes was 
perfected, completing the metallurgical treatment. 
 The flow-sheet and general method of treatment was worked out by C.H. Benedict 
and the mechanical design by H.E. Williams, chief draftsman, and Robert McIntosh, 
mechanical engineer and later plant superintendent. The leaching plant process was 
developed and patented by Mr. Benedict but credit for its successful and smooth operation 
in practice must be attributed largely to H.C. Kenny, leaching plant superintendent before 
going to his present position at the smelter. Mr. R.M. Haskell has successfully piloted the 
flotation plant since its inception, with Adolph Stebler foreman in charge. The dredging of 
the sand and its delivery to the operating plants has been in charge of Oliver (Ollie) Baril. 
Except for Mr. Williams, who died a year ago all of the above men saw the plant being 
erected, operating and now shut down. It is due to their loyalty, as has been true of the 
whole operating personnel, that the plant has been such a success. 
 Before the plant was put into commission an estimate was made of the tonnage, 
grade and probably copper recovery, based on the Company production data of rock, 
mineral and tailings. These figures had to be a matter of record for both State and Federal 
tax accounting as to depletion value. The recovery from conglomerate was set up at 
approximately 400,000,000 lbs. copper from 34,470,000 tons sands, 11.6 lbs. copper per 
ton of sand. Through September 1948 the actual recovery has been 413,133,823 lbs. 
copper from 36,646,000 tons sand, a per ton equivalent of 11.3. For the three years 
previous to the present conglomerate clean-up, the plant has been treating mostly 
amygdaloid, which just about accounts for the excess tonnage and copper, and lesser 
pounds per ton sand. As nearly as can be figured the original estimate is within 2% of the 
actual performance as to tonnage and grade, and equally accurate as to estimated cost and 
profit. 
 With the closing of the plant the dredge will be transferred to Tamarack and the 
Tamarack dredge will be ready for sale. The pontoons and discharge pipe are all standard 
for Tamarack and will be gradually absorbed at that location as the discharge line becomes 
extended and present equipment wears out. The shore plant pump and piping on the 
suction bridge is also standard for the Tamarack. 
 The shore plant structure and belt conveyor gallery will be scrapped as soon as its 
equipment is removed. The conveyor belt, drive and idlers will be used at the zinc property 
at Shullsburg, Wisconsin, as it is the case too of some of the miscellaneous items in the 
flotation plant, including at least one of the 40 ft. thickeners. The flotation plant itself will 
be held intact for the time. 
 In the regrinding plant most of the pebble mills and other machinery will be 
scrapped. The plant will be turned over to the secondary department for storage, with 
possibly some of the present equipment to be used for auxiliary operations now carried on 
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at the smelter. The secondary department will take over bodily the leaching plant and still 
house, which will continue in operation on copper scrap. 
 A matter of concern to the management equal to that of the loss of revenue has ben 
the fate of the employees caught by the shut down. Fortunately a retirement fund was set 
up years ago to meet this contingency, and all employees over 65 years of age in 1948 must, 
and any employee in service over five years may, retire and receive a bonus based on his 
years of service. Positions have been found for all the permanent employees who do not 
wish to accept the retirement bonus, such acceptance carrying with it as it does all future 
obligations of the Company.” P. 8 
 
November 1948: 
 Will Test Conglomerate Sands For Use As An Abrasive Agent – “…For the past 
few months Poor and Company at their Waukegan laboratory have been investigating the 
use of finely ground conglomerate sand as an abrasive in buffing bars, deburring 
compounds, and liquid abrasives. These items are widely used by the metal finishing 
industry in preparing products for plating…” P. 1 
 
 Secondary Leaching Plant Temporarily Suspended – “The Secondary Leaching 
department of the Tamarack Reclamation Plant has suspended operations temporarily. The 
Company has been unable to sell copper oxide as fast as the plant has been able to produce 
it and has a large inventory of bagged copper oxide on hand. The layoff is expected to 
continue until the inventory is reduced and sale of copper oxide catch up with production.” 
P. 1 
 
 C. & H. Will Keep Lake Reclamation Buildings for Future Projects – “There have 
been rumors that the Company intends to dismantle and scrap the equipment and 
buildings at the Lake Linden Reclamation Plant. On the contrary, investigations are already 
under way looking to the utilization of these buildings and equipment for other purposes. It 
is hoped that it many be possible to produce other products in these plants. At any rate, the 
Company has no intention of scrapping the buildings.” P. 8 
 
December 1948: 
 Conglomerate Tailings at Lake Linden Have Been Exhausted – Now Using 
Copper Bearing Slimes – “An article in last month’s “News-Views” indicated that the Lake 
Linden Reclamation plant would cease operations about December 1. While the entire 
plant did not shut down on that date, the exhaustion of coarse sand forced the closing of the 
shore plant and the regrinding plant, and they are now permanently out of the reclamation 
picture. 
 This marks the near-end of one of the most profitable of the Calumet and Hecla 
properties – one which has for over 30 years been responsible for a major percentage of 
the Company’s earnings. The world’s largest tailings retreatment plant has completed all 
but the finishing touches on the job for which it was erected. 
 However, the Reclamation plant is showing unexpected life. Having exhausted the 
supply of conglomerate sand, the resourceful plant Superintendent, Bob Haskell, turned the 
persistent dredge on the next best thing – the slimes which had sloughed off from the 
shore-plant pool during the cleanup operations. Since these are already fine enough for 
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processing by leaching or flotation, they are being pumped directly to the leaching plant 
classification system. At present the system is handling 30,000 – 40,000 tons of slime per 
month, or about one-third of the average output of the entire plant when it was treating 
rough sands. The material now being handled is of sufficient high quality so that the 
production of the flotation plant with an occasional tank in the leaching plant will yield 
enough copper to operate the Reclamation for a time at a profit. Estimates of the quantity 
of slime available are not comprehensive, but at present they range from a 4 to 6 month’s 
supply. The slimes being pumped into the plant are also a source of material for 
experimental work on abrasives. 
 No decision has been made as to whether the plant will operate throughout the 
winter. The shore plant and conveyor will be held intact for the time being, pending 
developments on the abrasive plant. Except for a few items including one or more 40-foot 
thickeners which will be used at the zinc property at Shullsburg, Wisconsin, the flotation 
plant will also be held intact.”  
P. 4 
 
 Benedict Retires After Fifty Years – C.H. Benedict retires. P. 4 
 
January 1949: 
 Improve Method For Refining of Slag – “An interesting illustration of the 
continuing progress of our smelter metallurgy has been shown during the last two months. 
In this period several charges of refinery slag have been melted down and so skillfully 
refined that the copper obtained was suitable for, and was dipped into, phosphor-copper 
billets. Never before has the metal from a slag charge been refined to the purity required 
for direct casting into commercial shapes. 
 The smelter has for several years been melting down and refining certain rich slags 
previously skimmed from the primary-copper baths. As any smelter man knows, this slag, 
however rich in copper it may be, bas troublesome concentrations of those impurities 
which are hardest to remove. Such concentrations naturally make slag refining difficult and 
tricky. Up until Dec. 1948, all copper so reclaimed has been unsuitable for use in 
commercial shapes, as it could not be economically refined to the required specifications. 
Therefore, it has either been “sweetened” by dilution with high-purity copper, or dipped 
into arsenical billets or low-grade ingots. The bulk went into ingots, which could be used 
only for remelting, a few at a time, in baths of copper pure enough to stand a slight 
contamination. 
 However, the slag charges of the last two months have been refined to billet 
specifications without dilution, and without extraordinary time or expense. The most 
prominent developments leading up to this achievement have been the improvement of the 
soda-ash process for arsenic removal, and the inception of the arsenic-leaching process, for 
the removal of this metal from rich soda slags. 
 The benefits of this achievement are two-fold. First, it means that we will be able to 
reclaim more copper per month from slag than we have been, and will be able to get it on 
the market faster, since it is going directly into a saleable product. Second, the high cost of 
handling, storing, remelting, and recasting the low-grade ingots will be eliminated. The 
accomplishment is another of many tributes to the teamwork and skill of the smelter 
technicians and furnace operators.” P. 1 
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 Production of Copper Hydrate Resumed – “Production of copper hydrate was 
resumed in January. 
 Markets for this specialty product have not as yet developed to the point where the 
plant can be operated continuously. However, the usage is expanding, and larger backlogs 
are being built up for each production run.” P. 5 
 
 Jim Breth Tells of Early Days of C. & H. Electrical Department – History of C&H 
power. P. 7-8. Document copied. 

“The history of electric power in the operations of Calumet and Hecla was detailed 
by James E. Breth, electrical superintendent, at a recent meeting of the Midwest Section of 
the American Institute of Electrical Engineers, held in Milwaukee. The paper proved to be a 
popular and interesting one and News-Views is pleased to present it to its readers: 
 The history of electric power at Calumet and Hecla naturally follows the 
development of the company operations. The original installation, a Siemens generator and 
24 arc lamps was made at the Calumet Mill in Lake Linden in 1878. These lamps had been 
at the Philadelphia Centennial in 1876 and this equipment is now in the Engineering 
Museum in New York City. 
 In 1881, a Brush arc lighting dynamo, Manufacturer’s Serial Number 26, with eight 
4000 candlepower lamps, was installed at the mine surface operations in Calumet. 
 The first use of electricity for power was at the Number 11 shaft, Calumet, when in 
1892, two 80 horsepower , 1250 volt, direct current motors were installed underground 
for driving mine pumps at the 8th of 560-foot and the 16th of 1080-foot levels. Engine-
driven shunt generators on the surface supplied power to the motors by means of cables 
suspended in drill holes. In 1893, this system was extended by installing another pump at 
the 24th level in the shaft. The feeder cable to this motor was run in iron pipe through the 
shaft ladder-way. 
 In 1895, three alternating current generators and three Brush arc dynamos were 
installed at Lake Linden to provide lighting in the Calumet Mill. 
 In 1901, an engine-driven generator, 300 kw, 3 phase, 25 cycles, 2300 volts, was 
installed at Calumet to furnish power for pumping at the 12th, 24th, 36th, and 48th levels. 
Number 7 shaft. 
 The next year, 1902, two 1000 kw, 3 phase, 25 cycle, 440 volt, engine-driven 
generators were installed at Lake Linden for furnishing power to the mill machinery. 
 The beginning to the power system as it is now, began in 1906 when two 13,200 
volt, 3 phase, 25 cycle pole lines were constructed to connect the Calumet or mining area 
and the Lake Linden or milling area. At this time, three 2000 kw engine-driven generators 
were installed in the Lake Linden power plant. 
 In 1913, the first steam turbo-generator, 9375 kva, was installed at the Lake Linden 
power plant. The second unit, 12,500 kva capacity, was installed in the same plant in 1919. 
 The power system today is still using the original 25 cycle frequency and generation 
is at two plants, one at Lake Linden and the other at the Ahmeek Mill. Both are in the mill 
area on Torch Lake, near Lake Linden. 
 At the Lake Linden plant, there are twenty-four 512 horsepower Babcock and 
Wilcox water tube boilers, fed by Roney stokers with natural draft. These supply steam to 
the generating equipment at 175 pounds per square inch gauge pressure and also steam to 
the mills for process use. These old boilers are about to be replaced by a new Riley boiler, 
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burning pulverized coal and with a capacity of 180,000 pounds of steam per house at a 
gauge pressure of 850 pounds per square inch and a temperature of 825 degrees 
Fahrenheit. Present generating capacity at Lake Linden consists for the following steam 
turbo-generators: 
 No. 1 9375 kva Allis-Chalmers 4000 volts 
 No. 2 12500 kva Allis-Chalmers 4000 volts 
 No. 3 2500 kva General Electric 2300 volts 
 No. 4 1500 kva General Electric 2300 volts 
 This is now a total station capacity of 25,875 kva. 
 New generating capacity involving an 8750 kva topping turbine, which will operate 
with either of the old No. 1 or No. 2 units, now being rebuilt, will give a new station capacity 
of 34,625 kva. 
 Modern steel-enclosed switchgear, a new generator on No. 2 unit and other 
equipment now being installed with the new boiler will result in an efficient, modern plant 
when completed. 
 At the Ahmeek Mill power plant there are three Babcock and Wilcox Stirling boilers, 
with Westinghouse underfeed-type stockers. Each boiler has a turbine driven forced draft 
fan and a dual-motor driven exhaust fan. These boilers supply 180,000 pounds of steam 
per hour for power generation and process use at a gauge pressure of 140 pounds per 
square inch and a temperature of 650 degrees Fahrenheit. 
 Process steam is reduced through the No. 7 Terry-Allis-Chalmers, 1500 kva, 2300 
volt turbo-generator to 170 pounds per square inch gauge pressure, then goes to the 
stamp-mill engines, returning to the No. 6 Allis-Chalmers, 2500 kva, 2300 volt low pressure 
turbine at pressure of 20 pounds absolute. 
 Steam goes directly to the No. 8 9375 kva, 13,800 volt Allis-Chalmers turbine from 
the boilers at generated pressure. This unit is operated on a straight condensing basis. 
 The Ahmeek Mill power plant, built or rather rebuilt in 1931 has an electric power 
total generating capacity of 13,375 kva. This is all 3 phase, 25 cycles. 
 In addition to the 25 cycle generating equipment, there are five 25 to 60 cycle 
frequency chargers, totaling 2,450 kva, with some 3,250 kva of power transformers to 
furnish 3 phase, 60 cycle power for special uses. 
 A total of 27,600 kva in power transformer capacity is used in connection with 
generation. These are all indoor, water-cooled type. 
 Main power distribution lines totaling 30 miles are operated at 13,800 volts. These 
lines are carried on wood poles with pin-type insulators at a 3 foot spacing in a triangular 
arrangement at an average pole spacing of 100 feet. 
 The main feeder lines, designated “A” and “B”, between the Lake Linden power plant 
and the Calumet or mine load center, are all 250,000 c.m. stranded copper. This same size 
of conductor is used on the two parallel tie lines between the two power plants. Other lines 
have conductors proportionately sized but none are less than No. 2 B & S gauge, stranded 
copper. 
 There are 18 main power distribution substations, 6 indoor and 12 outdoor. These 
step down from the distribution voltage of 13,800 volts to the local distribution systems of 
2400 or 480 volts using single-phase transformers connected in delta. A single exception is 
one three-phase unit of 5000 kva capacity. The main distribution or power transformers 
total 49,500 kva. 
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 Power is carried from surface to underground by 2400 volt circuits using three 
rubber-covered single-conductor cables, 5000 volt insulation, in steel or cast iron conduits 
carried along the shaft ladder-ways. This method of power transmission has proved very 
satisfactory as standard construction. The largest share of the electric power generated us 
used for motor” P. 7 
“drives. There are some 1300 alternating motors in use representing a connected load of 
46,000 horsepower. In addition, motor-generators totaling some 4000 kw furnish power to 
several hundred direct-current motors. Generally all alternating-current motors above 50 
horsepower are 2300 volts and those below 50 horsepower are 440 volts, with some 
exceptions. 
 In 1947, net generation for the company system was over 126,000,000 kwh, which 
represents an average demand of some 14,000 kw with a peak demand of 22,000 kw. 
Incidentally, this is approximately four times the power generated by the local utility 
company which serves 75,000 people in the area comprising four counties. The total 
number of people employed by Calumet and Hecla in the Calumet Division is 2,400; 1000 of 
these are engaged in underground work and the balance on the surface plants. 
 Distribution of power used in various mining operations is divided as follows: 
  Mines 17% 
  Mills 23% 
  Smelter 8% 
  Reclamation 38% 
  Other 14% 
  Total 100% 
 All of the main mine hoisting is done by steam power except at the newer Iroquois 
and Allouez mines which have direct current hoist motors supplied from induction motor-
generator sets. All mines use inclined shafts and skips, the deepest mine now in service is 
6982 feet deep on the incline of 4500 feet vertically. 
 Air compressors and pumps comprise most of the mine electric power load. Mine 
transportation underground is by storage battery locomotives, of which some 100 are in 
use. These are Goodman 4-ton capacity powered by 48-cell Exide storage batteries. 
 Electricity plays a large part in surface transportation as the railroad connecting the 
mines, mills and smelter is now operated by Diesel-electric locomotives. Four Diesel-
electrics now do the work which formerly required six to eight steal locomotives.  
 It is interesting to note that mining, one of the oldest industries, is using the most 
modern tools. Two examples are the use of high frequency induction heating in the 
manufacture of rock-drilling bits and the use of carrier frequency signaling in mine shafts. 
 We are continuing the search for new tools and processes and w[ ] that electricity 
will play a large part in any new development in mining.  
 In the assembly of data for this paper, I wish to thank my associated at Calumet and 
Hecla for their assistance.” P. 8 
 
 Life of the Lake Linden Leaching Plant Prolonged By Treating Scrap – Lake 
Linden plant treating scrap. P. 8. Document copied. 

“The Secondary Departments’ treatment of scrap at Lake Linden Leaching Plant is a 
boon to the life of that plant. The decrease in copper production at this plant due to 
curtailment of sand leaching, is eased by increased production from treatment of scrap. 
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 Scrap material has been treated at the plant for several years. During the war the 
government sponsored a program of reclaiming copper from gilding metal scrap, a copper 
covered steel from which bullet jackets were made. Many different types of scrap have 
been treated since that time, and the recovery of copper from scrap by the leaching 
operation is recognized as an important source of copper production. 
 The leaching process is particularly suited to such scrap as old motors, armatures, 
or even the complete generators or starters from automobiles, old telephones parts, copper 
clad steel wire, or other combinations of copper or steel where the copper part can be 
exposed to the leaching solution. The resale value of the steel scrap remaining after 
removal of the copper helps to pay the Leaching Plant cost and the high freight on moving 
such scrap to the Copper Country from all over the United States. 
 The Secondary Department accumulated a substantial stock of this type of material 
over a period of time and readied it for shipment to the Leaching Plant. The short supply of 
materials used in the leaching process has retarded production. The Purchasing 
Department, however, is doing its utmost to correct this situation. 
 In order to facilitate the handling of scrap, alterations are being made at the No. 2 
Regrinding Plant so that the work of preparing scrap for leaching can be done there. The 
Railroad Department has laid a new track to make a direct connection between the Smelter 
yard and the Lake Leaching Plant, providing a more efficient and rapid movement of 
material. 
 Research work in developing a market for our oxide in agricultural applications has 
just started to bring positive results in the form of orders of oxide. With orders being 
received, scrap on hand ready for treatment, and the know-how developed from the 
experience of the past several years, the useful life of the Lake Leaching Plant will be 
extended well beyond the point expected at the time it was built.” P. 8 
 
February 1949: 
 Production of Oxide at Tamarack Resumed – “The Tamarack leaching plant has 
resumed production of mixed copper oxide, after having been shut down for three months 
because of the accumulation of too large an inventory of copper oxide. Supplementing 
several large industrial orders for copper oxide, orders have been received for oxide to be 
used for agricultural applications in Florida, and as a result the inventory of oxide at 
Tamarack had been reduced sufficiently to justify resuming operation of the plant. In 
recent weeks several cars of oxide from the Lake Linden plant have been shipped to the 
Tamarack plant to be dried and bagged for the use on agricultural orders.” P. 1 
 
 New Company Is Organized – “The Prozite Company has been organized by 
Calumet and Hecla, and Poor and Company of Chicago, it manufacture buffing and polishing 
compounds from the conglomerate sand. The equipment requirements of the new 
company will be installed in the Calumet Mill and the products manufactured by Calumet 
and Hecla. Sales will be handled by Poor and Company. Operations thus far have been 
confined to pilot plant scale testing and market surveys…” P. 4 
 
April 1949: 
 Operations at Calumet Division Suspend May 1 – Copper demand is so low that 
they cannot sell copper. Operations will close until the market looks better. P. 1 
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May 1949: 
 No Immediate Change In The Copper Situation – Price Reduction Fails To 
Bring Stimulation In Metal Buying – C&H is still not in operation, but they are still 
hopeful that operations will be resumed soon. P. 1 
 
 James MacNaughton, Former C. & H. Head, Passes – Article about his life. P. 3 
End of Calumet and Hecla – News & Views. November 1942 – May 1949 
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Interviewee #7: PS 
Conducted by Daniel Schneider 
July 22, 2014 
Topic: Working at C & H Reclamation and at Lake Chemical 
 
 PS worked at Calumet & Hecla, mostly at Lake Chemical, from 1960 through early 

1964. PS worked at the Tamarack reclamation plant at the beginning of his employment 

with C & H. He was a third-generation worker on Torch Lake’s industrial waterfront. His 

father and grandfather worked in C & H’s smelter, the latter doing work that included 

adjusting the scales that were used to weigh copper ingots. PS left the Copper Country for 

Detroit in 1964, where he worked for General Motors until his retirement, at which time he 

moved back to the Keweenaw Peninsula.  

 PS said the reclamation plant was in continuous operation: “The only time I ever 

knew it to shut down is in the summer they had a two-week shutdown in July and they 

would repair the machines and do maintenance work.” In addition to the stamp sand that 

was dredged from Torch Lake, C & H hauled truckloads of stamp sand in from other mining 

properties in the Keweenaw. PS’s first job at the reclamation plant was to tend the screen 

that captured debris from incoming stamp sand being dumped out of trucks. These trucks 

would dump the sands directly into the collection pond at the head of the shore plant, the 

same pond which received sand pumped in from the dredge. Pumps inside the shore plant 

carried the commingled material from the collecting pond to the regrinding plant, where 

ball mills ground the sand into a fine powder for flotation. 

 Lake Chemical’s production plant was located within the Tamarack reclamation 

plant. PS remembers the copper oxide products Lake Chemical produced by color, not by 

name. One copper-based chemical was blue in color, and others green. All of the dry Lake 

Chemical products were extremely dusty, especially during bagging. “And we used to 
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breath all that stuff,” PS said. “Nowadays . . . you’d have to have a mask on but . . . the only 

mask you ever wore (was) a little mask and that was supposed to stop the smell of 

ammonia a lot.” He described health effects of working with the dusty copper oxide. “I’d go 

home, I can remember . . . blowing my nose you’d have blood clogs in it and green in it.” 

Workers’ clothing was constantly colored green from the dust, which also settled on the 

eating surfaces in the employees’ break room. 

 To make the copper chemicals, scrap copper was dissolved in large vats of sulfuric 

acid. The sulfuric acid arrived by train in tank cars. The walls of the vats were made of lead 

so that they would not to dissolve in the acid. Two men worked on each chemical 

production system. One metered out the prescribed ratios of acid, copper, and other 

chemicals while the other tended the machines. PS did the latter work. Among the dangers 

attendant to working with these processes was that of sulfuric acid spills. Turning the 

wrong handle could cause acid to spill through a relief valve, rather than flowing into the 

tanks. This happened to PS once. He escaped uninjured, but the acid ate away the fabric of 

his pants. 

 After all the copper went into solution, water was removed by means of drying 

drums which rotated and were heated. The dried C.O.C.S. (this was the name of one of the 

products) would accrete on the inside of the barrel and get scraped off (apparently an 

automated process), pulverized into a fine powder, and then bagged. Another copper oxide 

product, Copper Hydrate, was dried on a conveyor belt rather than in a drum. Both types of 

drying equipment had filters which frequently needed replacement. Replacing these filters 

was one of PS’s jobs. He said copper hydrate was made in smaller batches compared to 

C.O.C.S., and PS said much less hydrate was made. 
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 PS said Lake Chemical’s products were used especially by Florida citrus growers. He 

remembers their trucks arriving at the plant. The truck drivers would offer Lake Chemical 

workers crates of oranges to encourage them to load the trucks quickly. Another oral 

history narrator, PG, said one of the Lake Chemical products was used as a fungicide on 

peanut farms. Truckers from Georgia brought large bags of peanuts for the Lake Chemical 

workers. Product was shipped in either 50- or 100-lb bags. For international shipments, 

bags would be packed into fiber drums, four bags per drum. Bags to be delivered in the 

United States were stacked on pallets. PS suggested that the product that left Lake Chemical 

was not ready for application, but rather was mixed with water and sprayed. 

 
Key Points: 
 
• The reclamation plant received stamp sand by truck from distant points in the Keweenaw. 

This material was commingled with the stamp sand being dredged into the plant from 
Torch Lake. 

 
• The Lake Chemical production plant was located within the Tamarack reclamation plant. 
 
• Both the reclamation plant and Lake Chemical plant required only small work crews. 
 
• Sulfuric acid used in the production of Lake Chemical products arrived by rail on tank 

cars. 
 
• The tanks in which copper oxide chemicals were mixed had lead walls. 
 
• Copper chemical dust covered everything in the working area of the plant. 
 
• Health effects of working with these chemicals, particularly from the chemical dust, 

included green mucus and blood clots in the mucus. 
 
• Filters that were part of the product drying mechanism had to be replaced frequently, 

creating a possible waste stream. 
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Interviewee #8: JD 
Conducted by Daniel Schneider 
August 16, 2014 
Previous Interview Conducted by Jo Urion 
October 13, 2005 
Topic: His work at the Ahmeek Mill 
 
 JD was a third generation Calumet & Hecla employee. He worked for the company 

from 1948 to 1968, first in the Ahmeek mill and later as an maintenance worker, in which 

capacity he did work in multiple facilities along the Torch Lake Waterfront. During his time 

working in the Ahmeek mill, JD started out as a head feeder and worked his way down 

through the various steps in the milling process. Prior to working for C & H, JD worked part 

of a year at Horner Flooring in Dollar Bay. After C & H shut down, he worked for Michigan 

Technological University at its forestry center in Alberta. 

 JD said there were eight stamps in the Ahmeek mill. These were Nordberg duplex 

stamps. The mill ran 24 hours a day. The mill had its own boiler plant next door. “It 

furnished steam for the mill and then they used the spent steam to run a turbine,” he said. 

“They had a power plant there, too. Electric power plant.” The mill still used electrical 

power from C & H’s centralized mill in Lake Linden. JD is not sure what the ratio was of 

power used from one plant versus the other. In contrast to the older mills that were located 

in Lake Linden, where boilers, pumps, and sand wheels were all located in separate 

buildings, the Ahmeek mill’s accessory equipment was all consolidated in its boiler house 

(which was separate from the mill itself). Sand pumps were used at the Ahmeek mill, rather 

than the sand wheels that had been used at the earlier mills (the vertically-mounted wheels 

were necessary to carry stamp sand to higher elevation so it could flow out further into 

Torch Lake). 

175



 JD described ore from different mine shafts having different properties. Some ore 

was harder than others, for instance, and wore stamp shoes out more quickly. 

 JD described a condition called the “copper shakes” which resulted from inhalation 

of copper dust when changing copper oxide filter bags in the Still House in Lake Linden (he 

must have done this job during the time he worked on maintenance): 

When you changed those bags, you were bound to inhale a certain amount of 
that dust even with the respirators on. And then it didn’t bother you at all 
during the day, but then at night, oh, you’d just get the chills you just couldn’t 
get rid of. That would happen to everybody sooner or later if they’d work on 
that job. But it was a nice job because it used to take us about, oh, six hours to 
do it and they’d pay us three shifts for that . . . it’s something you worked and 
you got (the copper shakes) once, and then you didn’t go on that job anymore. 

 
 JD said copper in solution with ammonia moved from the leaching plant to the still 

house (both in Lake Linden) through pipes. Post-distillation ammonia was recycled 

through the system.   Copper oxide produced in the still house was shipped out for fertilizer 

production, even before Lake Chemical started operations at Tamarack reclamation. JD said 

at one time there may have been a still at Tamarack reclamation (most of Lake Chemical’s 

product was made directly from scrap copper processed in sulfuric acid).  

Key Points: 

• The Ahmeek mill had its own power plant. It used spent steam from the stamps to run a 
turbine to generate electricity. 

 
• All of the Ahmeek mill’s accessory equipment (boilers, water and sand pumps) was 

located in its boiler house next to the mill. 
 
• Ammonia (pure) and ammonia with dissolved copper was carried between buildings 

(leaching plant and still house) in Lake Linden via pipeline. 
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Interviewee #9: JE 
Conducted by Daniel Schneider 
July 15, 2014 
Topic: Memories related to the Ahmeek mill and Tamarack reclamation plant 
 
 JE worked for Calumet & Hecla’s security force from 1948 until the company’s 

shutdown in 1968. The security force’s territory was divided into five different areas of 

operation, one of them being the Torch Lake waterfront. JE’s work brought him into contact 

with the C & H facilities up and down the Keweenaw throughout the 20 years he worked 

there. During the last years of C & H’s operations, JE’s work was more focused on the Torch 

Lake waterfront. 

 JE said C & H trucked stamp sands down to its Tamarack reclamation plant from 

points in the Keweenaw as far away as Phoenix Location. Other oral history interviewees, 

including  PS, have also described this practice. JE said the pipes that carried stamp sand 

slurry from the dredge to shore plant at Tamarack reclamation would wear from the sand 

passing through them, and would be turned in their mounts periodically so they would 

wear evenly. 

 JE corroborated various accounts of the coating being burned off copper wire in 

large, open fires outside the C & H smelter as part of C & H’s scrap recycling operation. 

Copper-bottomed Revere Ware was one of the types of scrap processed. 

 JE said post-reclamation tailings, piled outside the plant, would dry in the wind and, 

being such a fine powder, would blow into nearby homes. He said C & H installed a 

sprinkler system to wet down the sands in an attempt to mitigate these effects. 
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Key Points: 
 
• JE described dry, post-reclamation tailings being carried in the wind and blowing into 

nearby homes. C & H installed sprinklers to wet the tailings down in an effort to prevent 
this from happening. 

 
• C & H trucked stamp sands from as far away as Phoenix Location to its reclamation plant. 
 
• JE corroborated accounts of coating being burned off wire scrap in large open fires in the 

C & H scrap yard. 
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Series/Description Box Folder Year(s)

4.4.3 (4.3.3) Reports of Future Cost, 1918-1931
Ahmeek 214 1 1918-1923
Ahmeek 214 2 1918-1923

4.4.22 (4.3.15) McNaughton: Alphabetical, A-Z, 1917-1921
S.R. Smith, Superintendent of Ahmeek Mining Company 172 44 1917-1921

4.4.29 (4.3.22) McNaughton: Alphabetical, A-Z, 1929-1930
Stone & Webster-Ahmeek Mill Power Plant 73 51b 1929-1930
Stone & Webster-Ahmeek Mill Power Plant 73 52 1929-1930
Stone & Webster 73 53 1929-1930

4.4.40 (4.3.32) Engineering Department, Alphabetical, S-W, 1911-1969
Sheave Stands, Ahmeek #3&4-Calculations, Blueprints, Shipping, Statements, etc. 127 16 1938-1939

4.4.40.4 "T" Continued
Tamarack-Osceola-Ahmeek Fire Protection 38 9 1916-1937
Tamarack Water Main, Ahmeek & Osceola Mills-Correspondence,Blueprints, Cost Sheets 38 13 1921-1935

4.4.48 (4.3.40) Engineering Miscellaneous, 1953-1968
Flow  Charts, Handwritten Notes, Critique of Ahmeek Mill-Study, Mill Sampling & Accounting 138 15 N/A
Calumet Foundry Automation Reports, Drawings; Ahmeek Mill Meeting Minutes 139 8 1966-1967
Ahmeek Mill-Report, Corr., Drawings 139 25 1963-1967

5.6.1 (5.6.1) Income Tax Returns
Ahmeek Mine 231 1 1913-1924

5.7.1 Bureau of Mines
Ahmeek (Form 6 -1190-M) 166 2 1954-1964
Ahmeek Mill (Form 6-1178-AM) 166 25 1968
Ahmeek (Form 6-1178-A) 166 19 1955-1958

5.10.2 (5.10.2) Asset Valuation and Insurance Appraisals, 1906-1965
Information Appraisals, Allouez, Ahmeek, Centennial, Osceola, LSS Co., LaSalle, Superior, White Pine, Lake Milling 33 B 1912-1919

AHMEEK FILES - AUGUST 24, 2014
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Series/Description Box Folder Year(s)

5.10.2.1 Insurance Appraisals of C&H’s physical holdings–Reports to general manager
Ahmeek Mining Co. 207 6 1912-1920

5.10.2.2 Insurance Appraisals of C&H, Incorporated’s physical holdings
Ahmeek Mill 207 1 1956-1965

5.10.3 (5.10.3) Depreciation, 1923-1964
Plant Depreciation Record for LaSalle, Mutual Water Light & Power, L M S & R, Ahmeek, Osceola and L S S Co. 605 All N/A

5.11.2.1 Pumps
Ahmeek Mill & Blueprints 35 19 1925

5.12.3 (5.12.3) Boiler Inspection Reports, 1913-1942
Ahmeek Mill-Stirling Boilers 37 4 1930-1942
Ahmeek Mill-Old Boiler House 37 32 1927-1930

6.1.1.4 Miscellaneous Records
Index for Letters in 573/016 Lists Subject & Page for Ahmeek Mine & Mill through White Pine Copper Co. 573 15 1909-1945

8.1.1.6 Ahmeek Mill
Flow Sheet & Data 78 9 1968
Operation 78 10 1966-1967
Reports 78 11 1950-1952
Modernization 78 12 1953-1957
Office 78 13 1964-1969
Leaching of Concentrates 85 15 1958
Reports, Tracings, Blueprints 151 1 1927-1960
Reports, Tracings, Blueprints 151 2 1927-1960
Reports, Tracings, Blueprints 151 3 1927-1960
Reports, Tracings, Blueprints 151 4 1927-1960
Power Plant-Memorandum of Contract 151 5 1930
Power Plant-Memorandum of Contract 151 6 1930
Power Plant-Memorandum of Contract 151 7 1930

AHMEEK FILES - AUGUST 24, 2014 (CONTINUED)
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Series/Description Box Folder Year(s)

Power Plant-Memorandum of Contract 151 8 1930
Power Plant-Memorandum of Contract 151 9 1930
Power Plant-Memorandum of Contract 151 10 1930
Power Plant-Contracts 151 11 1930-1936
Power Plant-Contracts 151 12 1930-1936
Power Plant-Contracts 151 13 1930-1936
Power Plant-Contracts 151 14 1930-1936
Power Plant-Specifications 151 15 1930-1936
Power Plant-Specifications 151 16 1930-1936
Power Plant-Specifications 151 17 1930-1936
Power Plant-Specifications 151 18 1930-1936
Mill Return & Mill Yields 151 19 1959-1968
Proposals Covering New Steam Generating Units, C&H, Inc 151 20 1961
Proposals Covering New Steam Generating Units C&H, Inc. Note: this Oct. 11, may complete item 1962 151 21 1961
Pump House Intake Well Repairs 151 22 1965
Power Plant. Mechanical Drive Turbine Info, Estimate 151 23 1966
Metal Processing-Purchase & Appropriation Requisitions, Quotations 151 24 1966
Conversion of Mill Circuits for Increased Capacity and Processing of Conglomerate Ore 151 25 1965-1966
Metal Processing Automating the Fuel to Steam Stamps 1,2,4,5-Proposals 151 26 1967
Metal Processing, Proposed System for Sampling & Disposal of Ahmeek Tailing. Report & Estimate 151 27 1967
Drawings: Power Generation, Power Plant, New Terry Turbine 151 28 1967
Operating manual-Power Plant, Lake Linden Power Plant 151 29 1969

AHMEEK FILES - AUGUST 24, 2014 (CONTINUED)
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Series/Description Box Folder

4.4.40.3 Tamarack Reclamation Plant
Correspondence, Blueprints 39 19
Conveyor 39 20
Correspondence between Tamarack Reclamation Plant & American Bridge Co. 39 21
Correspondence between Tamarack Reclamation Plant & American Bridge Co. 39 22
Correspondence between Tamarack Reclamation Plant & American Bridge Co. 39 23
Conveyor 39 24
Distilling Section 39 25
Heating System 39 26
Tamarack Leaching & Flotation 39 27
Tamarack Leaching & Flotation Building - Copper Oxide Plant 39 28
Cupric Oxide Plant 39 29
Tamarack Leaching & Flotation Building-Stills 39 30
Leaching & Flotation Building 39 31
Leaching & Flotation Building 40 1
Leaching & Flotation Building 40 2
Oil House 40 3
Pumps 40 4
Tamarack Reclamation Plant - Secondary Copper 40 5
Shore Plant 40 6
Tamarack Reclamation Plant - Sketches 40 7
Steam Main 40 8
Water Supply 40 9
Flotation Section 40 10
Remodeling 40 11

TAMARACK FILES - SEPTEMBER 20, 2014

183



Series/Description Box Folder

4.4.40.4 "T" Continued
Tamarack Tailings Plant 38 11
Tram Car Loaders & Scraper Hoists 38 18
Transportation 38 21
Report on Lighting Protection for Electrical Transmission System 38 22
Miscellaneous "T" Files 38 23

5.7.1 Bureau of Mines
Tamarack Reclamation (Form 6-1184-M) 165 9
Tamarack Reclamation (Form 6-1190-M) 165 10
Tamarack and L.L.-Chemical Plant (Form 6-1115-AS) 166 28
Tamarack Reclamation (Form 6-1179-H) 166 17
Tamarack Reclamation (Form 6-1178-A) 166 18

5.10.1 (5.10.1) Inventory, 1928-1968
Alternating Current Machines-Vol. 2 (Smelts, L.M.S.R., Lake Chemical, Tam. Rec.) 315 2

5.11.2.2 Other
Tamarack Reclamation Plant-Sketches, etc. 36 27

5.12.3 (5.12.3) Boiler Inspection Reports, 1913-1942
Osceola Mill, Tamarack, Reclamation Plant 37 16

6.3.4 (6.3.4) Chemical Engineering Branch Files, 1925-1969
Tamarack Reclamation-MCMT Project 202 5

6.3.5 (6.3.5) General Department Files, 1907-1969
WPB Research Project-Reclamation of Copper, Zinc & Steel from Gilding Metal Clad Scrap from MCMT 556 1
8.1.1.8 Ahmeek Mill–Tamarack Reclamation Office Time Books
1940-1942 147 1
1942-1946 147 2
1940-1942 147 3
1942-1946 147 4

TAMARACK FILES - SEPTEMBER 20, 2014 (CONTINUED)
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Series/Description Box Folder

1944-1947 147 5

8.1.22.1 Tamarack Mining Company
Sale of Assets to C&H Mining Co. 537 5

8.1.22.5 Tamarack Reclamation Plant
Tamarack Reclamation-Rock & Mineral Ledger 274 4
Tamarack Reclamation-Rock & Mineral Ledger 274 5
Tamarack Reclamation Plant-Leaching & Flotation Cost Sheets, Supply Sheets, Correspondence 276 1
Tamarack Reclamation-10" Morris Sand Pump-Calculations 276 2
Report on Tamarack Reclamation Plant 276 3
Tamarack Reclamation Flow Sheet 87 3
Tamarack Sands-Corr. 270 4
Tamarack Mills-Tamarack Sands 270 5
Tamarack Reclamation-Output Lists 271 1

9.1.13 Mine Quotas
Tamarack Reclamation Quota 583 13

9.5 (Subseries 9.5) Reclamation 1920-1972
Secondary Copper Department-Lake Linden Leaching Plant Reports 572 1

TAMARACK FILES - SEPTEMBER 20, 2014 (CONTINUED)
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Series/Description Box Folder

4.4.14 (4.3.7) MacNaughton Numeric File: #1-141, Various Companies & Topics, 1910-1914
Dollar Bay Land & Imp. Co.-Deeds for Tamarack & Chemical Co. 55 34

4.4.38 (4.3.30) President’s Office Alphabetical, A-Z, 1910-1969
Report-Chemical Plant Proposal 84 13
Report on Copper Carbonate Chemicals 85 17

4.4.41 (4.3.33) Petermann Alphabetical, A-Z, 1941-1944
Harshaw Chemical Co. 57 16

4.4.44 (4.3.36) Lovell Alphabetical, A-Z, 1945-1951
Harshaw Chemical Co. 60 4
Smelting and Chemical Department 60 32

4.4.48 (4.3.40) Engineering Miscellaneous, 1953-1968
Chemical Plants 138 3
Lake Linden Chemical Plant (Still House)-Reports, Corr. Appropriation Requistion 139 23

5.6.1 (5.6.1) Income Tax Returns
Lake Chemical Co. 233 1

5.7.1 Bureau of Mines
Tamarack and L.L.-Chemical Plant (Form 6-1115-AS) 166 28

5.10.1 (5.10.1) Inventory, 1928-1968
Alternating Current Machines-Vol. 2 (Smelts, L.M.S.R., LakeChemical., Tamarack. Reclamation) 315 2

6.3.1.2 Research Department Databooks
Chemical/Mineral Composition, Processing Techniques 1951-1968 203 All
Chemical/Mineral Composition, Processing Techniques 1951-1968 204 All
Chemical/Mineral Composition, Processing Techniques 1951-1968 205 All
Chemical/Mineral Composition, Processing Techniques 1951-1968 206 All

6.3.1.3 Project Files
Project # 1745 Lake Chemical (Refer to #1913 Milling Process) 160 42
Project # 1810 (Refer to Project #'s (1832-1834) Chemical Research) 160 47

LAKE CHEMICAL FILES - UPDATED SEPTEMBER 20
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Series/Description Box Folder

Project # 1916 (Chemical Processing) 164 2
Project # 1920 (Copper Recovery from Slag and Tailings) 164 3
Project # 1921 (Refer to #1916-Chemical By-Product Removal and Recovery) 164 4
Project # 1922 (Refer to #1916-Chemical Processing Pilot Plant Studies) 164 5

6.3.4 (6.3.4) Chemical Engineering Branch Files, 1925-1969
Abrasives 197 1
Advertising-Oxide 197 2
Agglomeration-Includes Pellitizing, Briquetting, Sintering, Pressing, etc. 197 3
Airport 197 4
Alamet 197 5
Alcohol Permit 197 6
Algicide 197 7
Am… 197 8
American Mining Congress-Research Advisory Committee 197 9
American Phylopathilogical Society 197 10
American Society of Agronomy 197 11
Analytical and Associated-Sulfite, Chemicals 197 12
Anti-Fouling Plants 197 13
Arsenic 197 14
Battelle Memorial Institute-General Information 197 15
Beebee Process 197 16
Beryllium 197 17
Binder 197 18
Blending Agriculture Oxide 197 19
Booth Impellers 197 20
Briquetting and Related Studies 197 21
Briquetting and Related Studies 197 22

LAKE CHEMICAL FILES - UPDATED SEPTEMBER 20 (CONTINUED)
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Series/Description Box Folder

Calumet & Hecla (Canada) Limited 197 23
Case School of Applied Science 197 24
Cast Iron-General 197 25
Cast Iron-General 197 26
Catalysis 197 27
Cement Copper 197 28
Chemical Products Team Meetings 197 30
Copper Acetate 197 31
Copper Alloys 197 32
Copper and Brass Research 198 1
Copper and Copper Alloys-General 1 198 2
Copper and Copper Alloys-General 2 198 3
Copper and Copper Alloys-General 2 198 4
Copper-Arsenical-General 198 5
Copper Anodes-Electro Plating & Copper Catalysts (Smog Control) 198 6
Copper Chemicals 198 7
Copper Clad Steel 198 8
Copperoyd 198 9
Copper Salts-Petroleum Refining 198 10
Copper-Segregation Process 198 11
Copper-Silver Alloys 198 12
Copper-Root Control 198 13
Tribasic Copper Sulfate-Copper Sulfate 198 14
Tribasic Copper Sulfate-Packaging 198 15
Copper Tuyeres 198 16
Copper Wire-General 198 17
Copper "X"-Colored Ag. Copper 198 18

LAKE CHEMICAL FILES - UPDATED SEPTEMBER 20 (CONTINUED)
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Series/Description Box Folder

Correspondence-Calumet Division-General 198 19
Corrosion 198 20
Corrosion-Mine Waters 198 21
Cost Improvement Program 198 22
Craig, George 198 23
The John Crerar Library 198 24
Crucible Steel Co. of America 198 25
Cupric Chloride 198 26
Cupric Chloride 198 27
Cupronal 198 28
Cuprous Oxide-Harshaw Chemical Co. 198 29
Cuprous Oxide 198 30
Cuprous Oxide 199 1
Cuprous Oxide-Patent Information 199 2
Cuprous Oxide-Patent Information 199 3
Cuprous Oxide Survey 199 4
Copper Sulfides-General 199 5
Cyanide 199 6
DAC Meeting Notes-L.G. Stevens 199 7
Disclosures and Waivers 199 8
Debarker (Log)-W. Warner 199 9
Die Castings 199 10
Electroplating 199 11
L.F. Engle-Correspodence 199 12
Enameling on Copper 199 13
Engine Head-Data 199 14
Engravers Copper 199 15

LAKE CHEMICAL FILES - UPDATED SEPTEMBER 20 (CONTINUED)
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Series/Description Box Folder

Epidote Core Sand 199 16
Explosivity Testing 199 17
Fungicidal Cements 199 18
Fungicidal Cements 199 19
Fly Ash 199 20
Foundry 199 21
Flowsheet-Miscellaneous 199 22
Fungus-Mine Timber 199 23
Fuse Winder (Lyle MacDonald-Industrial Engineer) 199 24
Facilities 199 25
Fire Protection 199 26
Flexonix 199 27
Grinding Balls-Correspondence 199 32
Grinding Balls-Correspondence 200 1
Halfbreeds 200 2
Howes Ball Mill Liners 200 3
Information Sources 200 4
Int. Lead Zinc Research Organization American Zinc & Lead Industries 200 5
Invention and Idea Disclosure Record Forms 200 6
Inventory 200 7
R.W. Johnson-Evanston 200 8
Lake Copper-General 200 12
Lavas of the Michigan Keweenaw Differentiation-By T.M Broderick 200 13
Metallurgy-General 200 22
Methods of Analysis 200 23
Milling and Concentrating 200 25
Cascade Mill Test 200 27

LAKE CHEMICAL FILES - UPDATED SEPTEMBER 20 (CONTINUED)
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Series/Description Box Folder

Tornado Crusher Test 200 28
A.C. Vibrating Ball Mill Test 200 29
Krebs Cyclone 200 31
Mining in Keweenawland & Treatment of Ores by Calumet Division 200 36
Mining and Development Programs 201 2
Process and Product Studies-Inactive (G through L) 201 4
Process and Product Studies-Inactive (M through P) 201 5
Process and Product Studies-Inactive (M through P) 201 6
Research and Development Projects 201 7
Roofing-Arsenical Copper 201 17
Silver Recovery 201 20
Slag Utilization 201 21
Slime Investigation 201 22
Smelting and Refining 201 23
Soda-Lime Refining Process 201 24
Soot Removers 201 25
Spent Wire Drawing Lubricant 201 27
Working Paper-Spent Wire, Drawing Lubricant 202 1
Surface Active Agents 202 3
Sulfuric Acid 202 4
Tamarack Reclamation-MCMT Project 202 5
Wire Rope Experiments 202 15
Wood and Wood Products 202 17
Zinc 202 18
Zinc Chromate 202 19
Basic Zinc Carbonate 202 20
Zinc Sulfate 202 21

LAKE CHEMICAL FILES - UPDATED SEPTEMBER 20 (CONTINUED)
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Series/Description Box Folder

6.3.5 (6.3.5) General Department Files, 1907-1969
Report to C&H, Inc.-Acquisition Possibilities in the Chemical Industry 557 4
Miscellaneous Data on Chemicals and Metals Development 558 12
Miscellaneous Data on Chemicals and Metals Development 558 13
Miscellaneous Data on Chemicals and Metals Development 558 14
Miscellaneous Data on Chemicals and Metals Development 558 15
Miscellaneous Data on Chemicals and Metals Development 558 16
Miscellaneous Data on Chemicals and Metals Development 558 17

6.3.5.1 Foundries – Ripley and Calumet
Roberts Chemicals Incorporated 202 28
Surface Physics and Chemical Associates 202 38
Tenneco Chemicals 202 40

6.4 (Subseries 6.4) Sales, Marketing and Advertising, 1936-1969
Market Survey-Industrial Copper Chemicals and Copper Powder-C&H Cons. Copper Co. 557 1

8.1.20.2 Construction
Summary Report: Supply of and Demand for Zinc Chemicals and Zinc Dust 19 6

8.3.2 (8.3.2) Lake Chemical Co. (with Harshaw), 1941-1965
Harshaw Chemical Co. Matter, Correspondence 58 29
Harshaw Chemical Co.-Correspondence 60 4
Purchase Orders-Harshaw Chemical 26 40
Harshaw Chemical Co/Lake Chemical Co. 591 9

8.3.2.2 Corporate Records
Articles of Incorporation, Minutes of Board Meetings 22 1
Minutes of Board Meetings 22 2
Minutes of Board Meetings 22 3
Minutes of Board Meetings 22 4
Lake Chemical Co.-Preliminary Drafts & Data, Corporate Proceedings 339 1

LAKE CHEMICAL FILES - UPDATED SEPTEMBER 20 (CONTINUED)

192



Series/Description Box Folder

Prozite Co. Records, Minutes 339 2
C&H, Inc. (Calumet Division)-Lake Chemical Co. Dissolution 512 9

8.3.2.3.3 Taxes
Income Tax 25 26
Income Tax 26 1-7
U.S. Corporation Income Tax Return 26 8
Business Activities Tax, Gross Receipts Tax 26 13
Michigan Business Receipts Tax 26 14
Business Activities Tax 26 15-16
Business Activities Tax 26 19-20
Gross Receipts Tax 26 21-23
Michigan Intangible Tax 26 24
Income Tax Returns-Lake Chemical Co. 233 1

8.3.2.3.4 Accounts Payable
Accounts Payable 26 11
Georgia State Department of Agriculture 26 25
Calumet and Hecla Inc. 26 26
Clairmont and Transfer Co. 26 27
Harshaw Chemical 26 28
Northern Michigan Water Co. 26 29
North Carolina Department of Agriculture 26 30
Soo Line Railroad Co. 26 31
Osceola Township Treasurer 26 32
Vouchers 26 33

8.3.2.3.5 Miscellaneous Financial Records
General Ledger 25 22
Bank Statements 25 23

LAKE CHEMICAL FILES - UPDATED SEPTEMBER 20 (CONTINUED)
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Series/Description Box Folder

Standard Costs 25 25
Auditor's Report 25 24
Cost Sheets, Purchase Requisitions 26 9-10
Accounts Receivable, Paid Invoices 26 12
Michigan Business Receipts 26 17-18
Standard Costs 26 35
Projected Costs 26 36-37
Plant Equipment, Depreciation Schedule 26 38
Cash Payments 26 41
Cash Payments 26 42
Lake Chemical Co. Ledger 157 1-2
Lake Chemical Co. Journal 157 3
Lake Chemical Co. Journal 157 4
Lake Chemical Co. Cost Sheets 338 1
Lake Chemical Co. Cost Sheets 338 2
Lake Chemical Co.-Financial Reports 525 1
Lake Chemical Co.-Inventory, Expenses, Misc. Data Sheets 525 2

8.3.2.4.1 Orders/Shipping
Western Union Telegraph Co. 26 34
Purchase Orders-Calumet Division 26 39
Shipping Orders 26 43-44
Shipping Orders 27 1-9
Freight, Bills of Lading 27 10
Shipping Orders-Copper Carbonate 27 11
Advice of Shipment-Hydrate 27 12
Advice of Shipment-COCS 27 13
Advice of Shipment-TBCS 27 14

LAKE CHEMICAL FILES - UPDATED SEPTEMBER 20 (CONTINUED)
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Series/Description Box Folder

Advice of Shipment-Copper Carbonate 27 15
Shipping Orders-TBCS 27 16
Shipping Orders-Hydrate 27 17
Shipping Orders-COCS 27 18
Requisition-Calumet Division 27 33
Invoices to UPPCO 27 36

8.3.2.4.2 Reports and Correspondence
Report of Pesticide Stocks On Hand 27 23
Product-Reports of Operations and Shipment 27 24
Annual Reports of Shipments and Production of Inorganic Chemicals 27 30
Annual Reports of Shipments and Production of Inorganic Chemicals 27 31

LAKE CHEMICAL FILES - UPDATED SEPTEMBER 20 (CONTINUED)
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Oversized	  drawing,	  showing	  a	  flow	  sheet	  for	  the	  Ahmeek	  Mill,	  1956,	  rev.	  1966.

Emma Schwaiger

4.4.40	  (4.3.32)	  Engineering	  Department,	  Alphabetical,	  S-‐

Archives:	  August	  7,	  2014	  –	  Ahmeek	  Mi

W,	  1911-‐1969

ll	  

Box	  127	  –	  	  
	  

Fol
1939

der	  

•
	  
16:	  Sheave	  Stands,	  Ahmeek	  #3&4-‐Calc,	  Blueprints,	  Shipping,	  Statements,	  etc.	  1938-‐

•
Corresp
Correspondence	  about	  machinery	  for	  the	  Ahmeek	  mill	  and	  surrounding	  buildings,	  &

ondence	  about	  strong	  winds	  and	  how	  it	  blows	  the	  sands	  around.

building	  of	  a	  catwalk.

4.4.40.4	  
Box	  38	  –	  	  

"T"	  Continued	  

Folder	  9:	  Tamarack-‐
•
•

Osceola-‐Ahmeek	  Fire	  Protection,	  1916-‐

C
Corresp
orrespondence	  about	  sprinklers	  and	  the	  fire	  protection	  system	  at	  the	  Ahmeek	  Mill	  –

ondence	  about	  changes	  in	  the	  fire	  protection	  system	  at	  the	  Ahmeek	  Mill	  –	  
1937	  

1937.

•
1917.
Also	  mentioning	  the	  system	  at	  the	  other	  nearby	  mills	  as	  well	  –	  

	  
1916.

Fol
1935

der	  

•
	  
13:	  Tam.	  Water	  Main,	  Ahmeek	  &	  Osceola	  Mills-‐Corr,	  Blueprints,	  &	  Cost	  Sheets,	  1921-‐

•
•

Water	  system	  from	  Lake	  Superior,	  both	  Tamarack	  &
Correspondence	  about	  the	  C&H	  water	  main	  entering	  the	  V

	  Calumet.
illage	  of	  Ahmeek	  –	  1923.

Document	  copied:	  C&H	  Mining	  Co	  –	  Lake	  Superior	  Water	  Mains,	  Oct.	  26,	  1921.

4.4.48	  
Box	  138	  

(4.3.40)	  
–	  	  

Engineering	  Miscellaneous,	  1953-‐1968	  

Folder	  15:	  Flow	  Process	  C
•
•

rt
harts,	  H

Procedure	  for	  Mill	  Sampling	  and	  Accounting	  for	  Mine	  Yield.
Flow	  Process	  Cha s	  –	  lists	  abo

andwritten	  Notes,	  C
ut	  where	  the	  roc

ritique	  of	  Ahmeek	  Mill-‐
k	  starts	  and	  ends.

Study	  

Box	  139	  
Folder	  8:	  C

–	  	  

• Foundry	  Automation	  –	  

Folder	  25:	  Ahmeek	  Mill-‐

•

alumet	  Foundry	  Auto.	  Reports,	  Drawings;	  Ahmeek	  Mill	  Meeting	  Minutes,	  1966-‐
1966.

1967	  

Ahmeek	  Mill	  Meeting	  Minutes	  –	  1967.

•
•

Document	  copied:	  Ahmeek	  C
Report,	  Corr

oncentration	  –	  
.,	  Drawings,	  1963

1963.
-‐1967	  

•
Document	  copied:	  Ahmeek	  Power	  Plant	  –	  Ash	  H
Dra

o
wing	  11898	  –	  Ahmeek	  Mill	  Flow	  Sheet.

andling.
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5.6.1	  (5.6.1)	  Income	  Tax	  Returns	  
Box	  231	  
Folder	  1:	  

–	  	  

• Book	  on	  the	  Ahmeek	  Federal	  Income	  Tax	  Returns.
Ahmeek	  Mine,	  1913-‐1924	  

5.7.1	  
Box	  166	  

Burea
–	  	  
u	  of	  Mines	  

Folder	  2:	  Ahmeek	  (Form	  6	  -‐
Production	  of	  copper	  per	  month	  from	  January	  1954

1190-‐M),	  1954-‐1964	  
-‐December	  1964.

Folder	  19:	  Ahmeek	  (Form	  6-‐

•

• General	  Information	  –	  Supplement	  by	  Year,	  1955-‐
o

1178-‐A),	  1955-‐1958	  

o
Name	  of	  mine	  &	  location.

1958.

Ahmeek	  Mill	  using	  Dow-‐Froth	  for	  flotation,	  not	  pine	  oil	  –	  1957.

Folder	  25:	  Ahmeek	  Mill	  (Form	  6-‐
• Lode

o
-‐Mi
Amount	  of	  copper	  produced	  at	  Ahmeek	  Mill
ne

§

	  P

 

roduction	  of	  G
1178
old,	  Si

-‐AM),	  1968	  
lver,	  Copper,	  Lead,	  and	  Zinc.

Rich	  &	  Poor,	  Flotation,	  Mill	  Mass,	  &	  Heading.	  

5.10.2	  (5.10.2)	  Asset	  V
Box	  33	  –	  	  

aluation	  and	  Insurance	  Appraisals,	  1906-‐1965	  

Folder	  B:	  Information	  Appraisals,	  Allouez,	  Ahmeek,	  C
Super

•
ior,	  White	  Pine,	  Lake	  Milling,	  1912-‐1919	  

entennial,	  Osceola,	  LSS	  Co.,	  LaSalle,	  

All	  White	  Pine	  info.

5.10.2.1	  Insurance	  Appraisals	  of	  C
Box	  207	  –	  	  

&H’s	  physical	  holdings–Reports	  to	  general	  manager	  

Folder	  6:	  Ahmeek	  Mining	  C
• Appraisals	  of	  buildings	  and	  equipment.

o,	  1912-‐1920	  

5.10.2.2	  Insurance	  Appraisals	  of	  C
Box	  207	  –	  	  

&H,	  Incorporated’s	  physical	  holdings	  

Folder	  1:	  Ahmeek	  Mill,	  1956-‐
•
•

Insurance	  Appraisals	  for	  the	  Allouez	  Mine	  No.	  3	  in	  Ahmeek,	  MI	  –	  
1965	  

•
Insurance	  Appraisals	  for	  the	  Ahmeek	  Mine	  Shafts	  3	  &	  4	  –	  1957

1957

•
Insurance	  Appraisals	  for	  the	  Ahmeek	  Mine	  Shafts	  1	  &
Insurance	  Appraisals	  for	  the	  Ahmeek	  Mill	  in	  H

o

o

Bui
ubbell,	  MI	  –	  

	  2	  –	  1957

ldings	  1-‐5,	  Junction	  &	  C ouses,	  Fire	  Station,	  Oil	  H
1957

House
onveyor	  H ouse,	  &	  Pump

o
Str
Equipment	  details	  a
uctural	  details	  and	  values

nd	  values
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8.1.1.6	  Ahmeek	  Mill	  
Box	  151	  
Folder	  

Ahmeek	  H
1:	  
–	  	  

•
Reports,

oist	  reports	  -‐	  
	  Tracings,	  Blu

1941
eprin

-‐1948.
ts,	  1927-‐1960	  

Folder	  
• Drawings	  of	  the	  Ahmeek	  Mill	  (showing	  Boiler	  H

2:	  Reports,	  Tracings,	  Blueprints,	  1927-‐1960	  

Ahmeek	  Mill	  Tailings	  &	  Ash	  Discharge	  Line	  –	  1960.
ouse	  &

	  
	  Turbines),	  drawing	  of	  the

Folder	  
• C

3:	  
&
R
H
ep
	  Electric	  Power	  Line	  to	  Tailings	  Plant	  at	  Ahmeek	  Mill	  +	  Map,	  Mineral	  Range
orts,	  Tracings,	  Blueprints,	  1927-‐1960	  

Railroad	  permission	  to	  cross	  property	  with	  drawings	  of	  the	  proposed	  trestle
the	  C&H	  electric	  line	  crossing	  –	  1928.	  

	  along	  with

Folder	  
• Drawing	  showing	  the	  Tamarack	  Regrinding,	  Osceola,	  &

4:	  Reports,	  Tracings,	  Blueprints,	  1927-‐1960	  

pole	  line	  crossing	  for	  the	  C&H	  power	  line,	  map	  of	  the	  Ahmeek	  Stamp	  Mill	  
	  Lake	  Mill	  #2,	  along	  with	  the

Boiler	  House	  &	  nearby	  companies	  –	  1930.	  
showing	  the	  

Folder	  
• Con

5:	  Pow
tract
er	  
	  b
Pl
et
a
w
nt
een
-‐Memorandum	  of	  C

equipment	  for	  the	  Ahmeek	  Power	  Plant	  –	  
	  C&H	  and	  the	  Ston

ontract,	  1930	  
e	  &	  W

1930.	  
ebster	  Engineering	  Co.	  to	  furnish	  the	  proper

Folder	  
• Con

6:	  Pow
tract
er	  

equipment	  for	  the	  Ahmeek	  Power	  Plant	  –	  
	  b
Pl
et
a
w
nt
een
-‐Memorandum	  of	  C
	  C&H	  and	  the	  Ston

ontract,	  1930	  
e	  &	  W

1930.	  
ebster	  Engineering	  Co.	  to	  furnish	  the	  proper

Folder	  
• Con

7:	  Pow

equipment	  for	  the	  Ahmeek	  Power	  Plant	  –	  
tract
er	  
	  b
Pl
et
a
w
nt
een
-‐Memorandum	  of	  C
	  C&H	  and	  the	  Ston

ontract,	  1930	  
e	  &	  W

1930.	  
ebster	  Engineering	  Co.	  to	  furnish	  the	  proper

Folder	  
•

8:	  Power	  Plant-‐Memorandum	  of	  C

equipment	  for	  the	  Ahmeek	  Power	  Plant	  –	  
Contract	  between	  C&H	  and	  the	  Ston

ontract,	  1930	  
e	  &	  W

1930.	  
ebster	  Engineering	  Co.	  to	  furnish	  the	  proper

Folder	  
• Con

9:	  Pow

equipment	  for	  the	  Ahmeek	  Power	  Plant	  –	  
tract
er	  
	  b
Pl
et
a
w
nt
een
-‐Memorandum	  of	  C
	  C&H	  and	  the	  Ston

ontract,	  1930	  
e	  &	  W

1930.	  
ebster	  

	  
Engineering	  Co.	  to	  furnish	  the	  proper

Folder	  
•

10:	  

equipment	  for	  the	  Ahmeek	  Power	  Plant	  –	  
Con

Pow
tract

er	  
	  bet
Pl
w
an
e
t
en	  C&H	  a
-‐Memorandum	  of	  C

nd	  the	  Stone	  &	  W
ontract,	  1930	  

1930
ebster	  Engineering	  Co.	  t

-‐1931.	  
o	  furnish	  the	  proper
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Folder	  
• C

11:	  
ontracts	  for	  steam	  generating	  equipment	  between	  C
Power	  Plant-‐Contracts,	  1930-‐1936	  

st
Engineer
okers)	  –	  

ing	  C
1930.	  

o.	  (tur
	  

bine	  generator,	  circuit	  breakers,	  s
&
tr
H
uctur
	  and	  the	  Stone	  &

al	  steel,	  &	  Wes
	  We
tinghous
bster

e	  

Folder	  
• C

12:	  
ontracts	  for	  steam	  generating	  equipment	  between	  C
Power	  Plant-‐Contracts,	  1930-‐1936	  

Engineering	  Co.	  (Coa
&H	  and	  the	  Stone	  &	  Webster

draft	  fans)	  –	  1930.	  
l	  handling	  equipment,	  motor	  for	  a	  30	  ton	  electric	  traveling	  crane,	  &	  

Folder	  
• C

13:	  
ontracts	  for	  steam	  generating	  equipment	  between	  C
Power	  Plant-‐Contracts,	  1930-‐1936	  

forced	  draft	  fans	  &
Engineering	  Co.	  (Tur

	  boiler	  feed	  pumps,	  ash	  handling	  system,	  &
bine	  driven	  boiler	  feed	  pumps,	  noncondensing	  steam	  turbines	  for	  

&H	  and	  the	  Stone	  &	  Webster

	  transformers)	  –	  1930.	  	  

Folder	  
• C

14:	  
ontracts	  for	  steam	  generating	  equipment	  between	  C
Power	  Plant-‐Contracts,	  1930-‐1936	  

Engineering	  Co.	  (Automatic	  combustion	  control	  equipment,	  440	  volt	  induction	  motors,	  
&H	  and	  the	  Stone	  &	  Webster

&	  2300	  volt	  switchboard	  panels	  &	  equipment)	  –	  1930.	  

Folder	  
•
•

Con
15:	  Pow

t
er	  Plant-‐Specifications,	  1930

Specification	  for	  Boiler	  System	  –	  
o

racts	  and	  Specifications	  –	  Stone	  &
-‐1936
	  Webster

	  

•
Complete	  specifications	  for	  the	  erection	  of	  the	  boiler	  system	  &

Stone	  &	  Webster,	  1930

Specification	  for	  C
o

ast	  Steel	  Pipe	  Fittings	  for	  the	  Main	  Steam	  Line	  –	  
	  buildings.

•
the	  Ahmeek	  Power	  Plant.
Furnishing,	  fabrication,	  and	  delivery	  of	  cast	  steel	  pipe	  fitting

1930
s	  to	  be	  installed	  in

Specification	  for
o

	  Boiler

•
Pow
Furn

er	  Pl
ishin

ant
g,	  fabrica

	  Blow
tion
-‐Of
,	  a
f
n
	  Pi
d	  
pi
del
ng	  
ivery	  
–	  1930

.
of	  boiler	  blow-‐off	  piping	  for	  the	  Ahmeek

Specification	  for	  H
o

Ahmeek	  Power	  Plant.
Furnishing,

igh	  Pressure	  Steam	  Piping	  –	  

•

	  fabrication,	  and	  delivery	  of	  high	  pressure	  steam	  piping	  for	  the
1930

Specification	  for	  Transformers	  –	  
o
o

Equipment	  information	  for	  the	  transformers	  at	  the	  Ahmeek	  Power	  Station.
1930

o
Wante
“Terminals:	  The	  terminals	  shall	  be	  enclosed	  in	  

d	  3	  total,	  13,800	  volts,	  1,667	  kva
weatherproof	  boxes

o
o

Weight	  of	  oil	  in	  transformers:	  11,300	  lbs	  (1,570	  gallons).

provision	  for	  conduit	  connections.	  Both	  terminals	  boxes	  shall	  be	  located	  on	  the
same	  side	  of	  the	  tank.”

	  with

• Specification	  for
o

Oil	  drain	  valve
	  Motor

:	  2
	  D
”	  diameter,	  globe	  type.

Equipment	  information	  for	  the	  motor	  driven	  centrifugal	  condensate	  pump	  at	  the
riven	  Centrifugal	  Pump	  –	  1930

Ahmeek	  Power	  Plant.

201



Folder	  
• 
• 

Con
16:	  Pow

tract
er	  Pl
s	  and	  

ant
Sp
-‐Specifications,	  1930

Specification	  for	  One	  7,500	  KW	  
ecifications	  –	  Stone	  &

-‐1936
	  Webster

	  

80%	  Power	  Factor	  C
	  

Genera
o 

ondensing	  Steam	  Turbine	  

o 
• 

Oil	  coolers	  &
C
tor	  
onstruction,	  erection,	  and	  delivery,	  &
–	  1930	  

	  oil	  cleaning	  system.	  
	  performance	  for	  the	  Ahmeek	  Mill.	  

Specification	  for	  Alternating	  C
o 
o 

urrent	  Generator	  –	  1930

• Specification	  for	  H
o 

gallons.

For	  use	  at	  the	  Ahmeek	  Power	  Plant.	  
Gallons	  of	  oil	  per	  minute	  required	  for	  generator	  and	  turbine	  bearings:	  100	  

	  

	  

• 
For	  Ahmeek	  Power	  H

igh	  Pressure	  C
ouse.	  

ondensing	  Steam	  Turbine	  and	  Alternator	  Unit	  –	  1930	  

 

Specification	  for
o 

•
For	  Ahmeek	  Power	  

	  Condenser
Pl
	  Tubes	  
ant.	  

–	  1930	  

Specification	  for	  Auxiliary	  Steam	  Piping	  –	  
o 

• 
For	  Ahmeek	  Power	  Plant.	  

1930	  

o 
• 

Specification	  for
For	  Ahmeek	  Power	  Plant.	  

	  Water	  Wall	  Insulation	  –	  1930	  

Specification	  for
o 

• 
For	  Ahmeek	  Power	  Plant.	  

	  Hardware	  –	  1930	  

Specification	  for
o For	  Ahmeek	  Power	  Plant.	  

	  Roofing	  and	  Flashing	  –	  1930	  

	  
Folder	  

• 
• 

17:	  Power	  Plant-‐Specifications,	  1930

Specification	  for
Con

o

tra

 

cts	  and	  Sp
	  F
ecifica
ire	  Br

t

• 
For	  Ahmeek	  Power	  H

ick	  &
ions	  –	  

-‐1936	  

ouse.	  
	  F
Stone	  &
ire	  Clay	  

	  Webster
-‐	  1930	  

	  

Specification	  for
o 

• 
For	  Ahmeek	  Power	  H

	  Wood	  Doors	  
ouse.	  
–	  1930	  

o 
• 

Specification	  for
For	  Ahmeek	  Power	  Station.	  

	  Plastering	  –	  1930	  

o 
• 

Specification	  for	  Metal	  Covered	  Doors	  -‐	  1930	  

Specification	  for

Specification	  for
o 

For	  Ahmeek	  Power	  H
	  High	  Pressur

ouse.	  

• 
For	  Ahmeek	  Power	  Plant.	  

e	  Water	  Piping	  -‐	  1930	  

o For	  Ahmeek	  
	  Painting	  

Power	  Pl
-‐	  1930

ant.
	  

	  
	  

Folder	  
• 
• 

Con
18:	  Pow

tract
er	  Pl
s	  and	  

ant

Specification	  for
o

S
Specifications,	  1930

 

p
-‐

	  H
ecifica
igh	  Pr

tion
essur
s	  –	  
e	  C
Stone	  &

-‐1936
	  Webster

	  

ast	  Steel	  Gate	  V
	  

• 
For	  Ahmeek	  Boiler	  House.	  

alves	  -‐	  1930	  

 

Specification	  for
o 

•

	  400	  lb.	  Cast	  Steel	  Globe	  Valves	  -‐	  1930	  
For	  Ahmeek	  Power	  Plant.	  

Specification	  for	  400	  lb.	  Gate	  Valves	  for	  Boiler	  Feed	  Discharge	  Lines	  -‐	  1930	  
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Specification	  for
o 

• 
For	  Ahmeek	  

	  15	  
Pow
KV.	  I

er	  Pl
ndoor	  

ant
B
.	  

Resistor
o 

	  Mountings	  –	  1930.	  
us	  Supports,	  Disconnecting	  Switches,	  and	  Fuse	  and	  

• Specification	  for
o 

For	  Ahmeek	  Power	  Plant.	  

• 
For	  Ahmeek	  Power	  Plant.	  

	  Gage	  Boards	  -‐	  1930	  

• 

Specification	  for
o For	  Ahmeek	  Boiler	  H

	  Three	  8”	  –	  600	  
ouse.	  

lb.	  Non-‐Return	  Valves	  -‐	  1930	  

Specification	  for	  Gypsum	  Roof	  Slabs	  -‐	  
o 
o 

For	  Ahmeek	  Power	  Plant.	  
1930	  

• 

Boiler	  H
Plant.	  

ouse,	  Turbine	  Room,	  &	  Electrical	  Bay	  comprise	  the	  Ahmeek	  Mill	  Power	  

Specification	  for
o For	  Ahmeek	  Power	  Plant.	  

	  Metal	  Sash	  &	  Operators	  -‐	  1930	  

	  
Folder	  

• 
• 

Mi
19:	  
ne
Mi
	  G
ll	  Re

Mill	  Retur
rade

tur
	  –	  Mill	  Recovery	  Reports,	  from	  the	  different	  mines	  sending	  rock	  to	  Ahmeek.	  
n	  &	  Mill	  Yields,	  1959-‐1968	  

&	  brick.	  
ns	  –	  By	  month	  for	  the	  different	  mines,	  &	  amount	  reclaimed	  from	  slag,	  tailings,	  

	  
Folder	  

• Proposal
20:	  Proposals	  C

o 
	  Letter	  

overing	  New	  Steam	  Generating	  Units,	  C
–	  Fuel	  Economy	  Engineering	  Co.	  

&H,	  1961	  

• 
• 

Pulverized	  Coal	  and	  Spreader	  Stoker.	  

• 

Tra
Limits	  of	  C

veling	  Gra
onstruction.	  
te	  Spreader	  Stoker	  Unit.	  

• 
• 

Preliminary	  Price	  Determination.	  

• 

Performance	  Multi-‐
Performance	  Single-‐

Pass.	  

• 
Pulverized	  Coal	  Fired	  Unit

Pass.	  

• 
Performance	  Contract	  #2401.	  

.	  

• 
• 

Performance	  C
Preliminary	  Price	  Determination.	  

ontract	  #2399.	  

Cata
o
l
 

o 

ogs
Riley	  Pulver
.	  

o 
o 

Riley	  Tr
Riley	  Flar

aveling	  Gr
e	  Type	  Bur
izers	  

ate	  Spr
ners	  

o 
Riley	  Steam	  Generating	  Units	  

eader	  Stoker	  

Dra

o 
o
w
 
Riley	  Indoor
Riley	  Continuous	  Tube	  Economizers	  

• 
Riley	  Steam	  Generating	  Equipment	  

	  &	  Outdoor	  Settings	  

in
Folder	  empty	  
gs.	  

	  
Folder	  

• 
21:	  

o

Proposal

 

s	  Covering	  New	  Steam	  Generating	  Units	  C&H,	  1961	  
Same	  as	  Folder	  20.	  
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Folder	  22:	  Pump	  House	  Intake	  Well	  Repairs,	  1965	  
• 
• 

Appropriation	  Requisition	  –	  
Drawing	  12618	  –	  Ahmeek	  Mill	  Pump	  H

Intake	  Well	  Repair
ouse,	  Intake	  Well	  Floor	  &	  Screen	  Guides,	  Details	  

s	  

	  
–	  1965	  

Folder	  

	  

• Mechanical	  &
23:	  Power	  Plant.	  Mechanical	  Drive	  Turbine	  Info,	  Estimate,	  1966	  

Generating	  Unit
	  Structural	  Engineering	  Department	  Estimate	  –	  
,	  Replace	  Existing	  Terry	  Turbine	  

New	  Turbine	  for	  No.	  7	  

Folder	  
• Purchase	  Requisit

24:	  Metal	  Processing-‐Purchase	  &

• 
Ahmeek	  Mill,	  sent	  to	  C

ion	  –	  To	  Replace	  B
	  Appropriatio

adly	  Worn	  Rough	  Cl
n	  Requisitions,	  Quotations,	  1966	  

• 
Quotation	  –	  Krebs	  Cyclo

ontinental	  Sales	  &
ne,	  Krebs	  Engine

	  Equipment	  C
ers	  

o	  –	  
a
Hib
ssifiers	  #3	  &	  #4	  Unit

bing,	  MN	  
	  at	  

• 
• 

Purchase	  Requisit
Appropriation	  Requisition	  –	  

ion	  –	  Ahmeek	  Mill-‐
Krebs	  Cycl

Was
on
h
e	  
ing	  #5
Classifier

•
Receiving	  Repor

	  &	  #6
	  

 
t	  –	  Slurry	  Pump	  for	  Hydraulic	  Table	  Rejects	  –	  Denver	  Pump	  

	  Units	  

• 
• 

Receiving	  Repor
Purchase	  Requisit

t	  –	  Akins	  Simplex	  C
ion	  –	  Slurry	  Pump	  for	  H

lassifier	  

Appropriation	  Requisition	  –	  Slurry	  Pump	  for	  H
ydraulic	  Table	  Rejects	  –	  Denver	  Pump	  

	  
ydraulic	  Table	  Rejects	  –	  Denver	  Pump	  

Folder	  
• Me

25:	  
c
Con
hani

version
cal	  &	  Str

	  of	  
uc
M
tur
ill	  
al	  Engi
Circuit

ne
s	  for	  
eri
I
ng	  D
ncrea

ept.	  
sed	  
–	  
Ca
Revision	  to	  
pacity	  and	  Proc.	  of	  Con.

Additional	  and	  Improved	  
	  Ore,	  1965-‐1966	  

Milli
o
ng	  F
 

• 
Replace	  some	  equipment	  
acilities,	  Phase	  II	  

•

Document	  copied:	  Ahmeek	  Mill	  Project	  M.	  C
o 

 Mechani
Phase	  I

o
in	  C
cal	  &

,	  Phase	  II,	  &	  Phase	  III
.	  Order	  Numbers	  

Losses	  
 

onglomerate	  Ore,	  Phase	  III	  
	  Structural	  Engineering	  D

	  
ept.	  –	  Additional	  Facilities	  to	  Reduce	  Tailings	  

• Mechani
Replace	  &
cal	  &	  Struc

	  add	  equipment	  

Phases	  I	  &	  II
o 

	  
tural	  Engineering	  Dept.	  –	  Additional	  and	  Improved	  Milling	  Facilities,

• Mech
Relocate,	  replace,	  and/or	  add	  new	  equipment	  

Circu
o 
it
ani
	  
cal	  &	  Structural	  Engineering	  Dept.	  –	  Proposed	  Ball	  Mill	  6a	  and	  Accessories	  

• 
Phase	  I	  &	  II
Mec

o

h

 

ani
Add	  &
cal	  &

	  relocate	  equipment	  
	  Structural	  Engineering	  Dept.	  –	  Additional	  &	  Improved	  Milling	  Facilities,	  

• Correspondence	  about	  pumps,	  cyclones,	  and	  flotation	  equipment	  between	  C
Add	  &

	  
	  relocate	  equipment	  

WEMC
o 

O	  -‐	  1965
&H	  &	  

• Document	  copied:	  C
Catalogs:	  

	  
Warman	  Series	  ‘A’	  Pumps	  

• 
Capacity	  –	  1965	  

&H	  Meeting	  Minutes	  –	  Revision	  of	  Ahmeek	  Mill	  to	  Provide	  Greater	  
&	  WEMCO	  –	  About	  Flotation	  

	  

Document	  copied:	  C&H	  17248	  –	  Ahmeek	  Mill	  –	  Treating	  Conglomerate	  Mine	  Ore,	  
Additional	  Equipment	  Required,	  Flow	  Sheet	  –	  1965.	  
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•
1965

	  &

	  

 Correspondence	  about	  feed	  rate	  on	  stamps	  between	  C
	  

&H 	  Milltronics	  w/	  Proposal	  –	  

Folder	  
• Proposal	  for	  Automating	  the	  Feed	  to	  Steam	  Stamps	  1,	  2,	  4,	  &

26:	  Metal	  Processing	  Automating	  the	  Fuel	  to	  Steam	  Stamps	  1,	  2,	  4,	  5	  –	  

o 
	  5	  

Proposals,	  1967	  

o 

Submitted	  by:	  B.C
Division	  –	  February	  

.	  Peterson,	  V
24,	  1967	  

ice-‐President,	  C&H,	  General	  Manager,	  Calumet	  

Mechanical	  &
Steam	  Stamps	  1,	  2,	  4,	  &

§ 

	  Structural	  Engineering	  Department	  –	  Install	  Automatic	  Feeders	  for	  

Remove	  &	  purchase	  equipment	  
	  5	  

Decision	  should	  be	  made	  on	  April	  1,	  1967	  –	  Never	  happened

Fol
	  

1967
der	  

o 	  

• 
	  
27:	  Metal	  Proc.,	  Prop.	  System	  for	  Sam.	  &	  Dis.	  of	  Ahmeek	  Tailing.	  Report	  &	  Estimate,	  

• 

Appropriation	  Request	  –	  Sampling	  System	  for	  Thickener	  &

Appropriation	  Request	  –	  Sampling	  System	  for	  Main	  Tailings	  
o 

o 

20”	  Krebs	  Cyclones	  
	  Shovel-‐Wheel	  Tailings	  

• Appropriation	  Request	  –	  Maintenance	  &
Pump,	  Launder	  Box,	  Samplers,	  etc.	  

System
o 

	  
	  Alterations	  to	  Sampling	  &	  Effluent	  Handling	  

“Work	  would	  provide	  for	  elimination	  of	  wastes	  from	  the	  mill	  at	  onl
instead	  of	  three.	  Materials	  lea

y	  two	  points	  

pile	  wher
wastes.	  Unprocessed	  wastes	  would	  be	  deposited	  away	  from	  the	  general	  tailings	  

ving	  would	  be	  flotation	  tailings	  and	  unprocessed	  

• 
contribute	  to	  a	  more	  reliable	  sampling	  system	  and	  aid	  mill	  operations.”	  

e	  settled	  portion	  will	  be	  accessible	  to	  the	  dredge.	  This	  also	  would	  

• 

Document	  copied:	  R&
Klein’s	  memo:	  April	  14,	  1967.	  

D	  Study	  on	  Sampling	  &	  Effluent	  Handling	  at	  the	  Ahmeek	  Mill,	  L.	  C.	  

Appropriation	  Requisition	  –	  Sampling	  System	  for	  Thickener	  &
o Ahmeek	  Mill	  –	  Sampler	  &	  20”	  Krebs	  Cyclone	  and	  associated	  material

	  Shovel-‐Whee
s	  for	  
l	  Tailings	  

	  
combining	  thickener	  and	  shovel-‐wheel	  overflows	  

Folder	  
• Dra

28:	  
w
Draw

	  
ings	  

in
of	  
gs:	  
a	  Terry	  
Power	  

Tu
Gen
rbin
era
e	  
t
for	  
ion
t
,	  
he	  
Pow
Pow
er	  
er	  
Pla
Pl
nt
a
,
n
	  New
t	  

	  Terry	  Turbine,	  1967	  

Folder	  
• 

29:	  Operating	  manual

10/1969,	  Assigned	  to:	  T.	  W.	  Knight	  –	  Step	  my	  Step	  Guide	  to	  Operation.	  
Ope

o

r

 

ating	  Manual	  –	  Ahmeek	  Power	  Plant	  &
-‐Power	  Plant,	  Lake	  Linden	  Pow

	  Lake	  Linden	  Power	  Plant,	  Master	  C
er	  Plant,	  1969	  

opy,	  

o 
o 

Ahmeek	  of	  Boilers	  as	  Winterized,	  1969	  

o 

Ahmeek	  –	  

o 
Ahmeek	  Procedure	  for	  Starting	  #8	  Turbine	  
Miscellane

Ope
ous	  Inf

rati
o
ng	  N
	  

otes	  

o 
o 

Ahmeek	  Procedure	  for	  Shutting	  #8	  Turbine	  
Ahmeek	  Boiler	  H

o 
L.	  L.	  Wickes	  Boilers

ouse	  Water	  Softener
	  

	  

L.	  L.	  Boiler	  Plant	  Water	  Softener	  

205



5.10.3	  (5.10.3)	  Depreciation,	  1923-‐1964	  
Box	  605	  
Folder	  All:	  
Ahmeek,	  Osceola	  and	  L	  S	  S	  C

–	  	  

• 

Plant	  Depreciation	  Record	  for	  LaSal
o.	  

le,	  Mutual	  Water	  Light	  &	  Power,	  L	  M	  S	  &	  R,	  

5.11.2.1	  Pumps	  

	  
	  

Depreciation	  of	  the	  plants	  by	  year	  from	  the	  1900s	  to	  the	  1940s,	  but	  no	  info	  on	  Ahmee

Box	  35	  
Folder	  19:	  

–	  	  

• Correspondence	  about	  the	  pumps	  for	  the	  Ahmeek	  Mill,	  C
Ahmeek	  Mill	  &	  Blueprints,	  1925	  

Mac
o
h
 

o 

ine
Incr
ry	  C
eas
or

	  Worthington	  Pump	  &

e	  capacity
p.	  –	  1925-‐1931	  

&H	  & 	  

1926	  –	  Water	  in	  Torch	  Lake	  is	  low	  and	  they	  are	  having	  a	  hard	  time	  reaching	  th
	  

• 
• 

Drawing	  o
water	  from	  the	  pumps	  

Worthington	  Pump	  &
o 

f	  a	  Coupling	  
	  Machinery	  C
–	  1925	  

• 
New	  Centrifugal	  Pump	  for	  the	  Ahmeek	  Mill

orporation	  –	  Proposal
	  

,	  1925	  

• 

Document	  copied:	  Letter	  from	  MacNaughton	  to	  E.A.	  Baalack	  –	  March
	  e
	  1
le
4

Report	  of	  Test	  of	  Nordberg	  40,000,000	  Gal	  Pumping	  Engine	  at	  Tamarack	  &
o Booster	  pump	  currently	  run	  on	  steam	  should	  be	  switched	  to c

,	  1
tri
9
c
2
ity
5	  
.	  

Mills	  

	  
	  

o 

	  Osceola	  

By:	  O.P.	  Hood,	  March	  17,	  1907	  for	  Osceola	  Mining	  Co.	  

5.12.3	  
Box	  37	  

(5.12.3)	  Boiler	  Inspection	  Reports,	  1913-‐1942	  

Folder	  
• Ins

4:	  
–	  	  
Ahmeek	  Mill
ur
o 
ance	  Service	  Repor

-‐Stirling	  Boiler
ts	  –	  Maryland	  C

s,	  1930-‐1942
asualty	  C
	  

Internal	  and	  External	  descriptions	  of	  the	  boilers	  by	  a	  company	  inspector
ompany	  

	  
	  

Folder	  
• Ins

32:	  
ur
o

Ahmeek	  Mill

 
ance	  Service	  Repor

-‐Old	  Boi
ts
ler
	  –	  Royal	  Indemnity	  C
	  House,	  1927-‐1930	  

Internal	  and	  External	  descriptions	  of	  the	  boilers	  by	  a	  company	  inspector
ompany	  

	  
	  

	  
6.1.1.4	  
Box	  573	  

Miscellaneous	  Records	  

Fol
Wh

der	  
i
•
te
 
	  P
15:	  

Inventory	  Item	  #2200,	  p.	  253	  
ine

–	  	  
Index	  for	  Letters	  in	  573/016	  Lists	  Subject	  &
	  Copper	  Co,	  1909-‐1945	  

	  Page	  for	  Ahmeek	  Mine	  &	  Mill	  through

o 
o 
o 

MT
Recession	  D

U	  Box	  58
ate	  12/13/79
	  (Box	  34)	  

Ahmeek	  Mill	  –	  Actual	  Elevation	  of	  Lake	  Datum,	  3/31/09,	  McC
	  

allom,	  Page	  11	  	  

k.	  

e	  
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8.1.1.6	  Ahmeek	  Mill
Box	  78	  –	  	  

	  

Folder	  
• 
• 

Document	  copied:	  Figure	  1:	  Ahmeek	  Mill	  Flowsheet	  –	  
9:	  Flow	  Sheet	  &	  Data,	  1968	  

• 
Document	  copied:	  Figure	  2:	  Ahmeek	  Mill	  Flowsheet	  –	  

Cru
Fines	  

shin
Con
g	  &	  Gravit

Correspondence	  about	  sending	  the	  Ahmeek	  Mill	  Flowsheets	  &	  Fl
cen
ow
t
sheet
ration

y	  Concent
	  –	  Flotat

ra
ion
tion
	  
	  

• 

	  Descrip ion	  

Document	  copied:	  Ahmeek	  Mill,	  Mineral	  Processing	  –	  
the	  US	  Dept	  of	  Interior	  to	  help	  them	  further	  understand	  the	  process

sheet

	  
Dra

o 
 

Fl
es	  –	  1968	  

t to	  

•

ow .	  	  

win
By:
g	  11898	  
	  J.J.	  Vitto

–	  Gra
n,	  Oct.	  2
vity	  Fl

0
ow
,	  19
	  Sheet
66	  

	  –	  Ahmeek	  Mill	  1956,	  rev.	  1966	  

Folder	  
• 
• 

10:	  Operation,	  1966-‐1967	  

• 

Ahmeek	  Mill	  Production	  Statistics	  –	  
Samples	  taken	  from	  the	  Ahmeek	  Mill	  for	  study	  –	  

By	  year,	  1946
Cop
-‐1956.

Process	  &	  Practice	  Analysis	  Spillage	  Flowsheet	  Report	  –	  
per	  

	  

Bull	  J
Conten

igs
t	  
	  &
in
	  Pi
	  lbs/ton	  –	  1966.	  

Concentration	  Tank,	  to	  Flotation	  Area,	  &
o 

	  Ash	  Pump.	  
t	  Launder	  through	  

• 

On	  back:
Tailings	  Line,	  &

	  Drawing	  o
	  Basement	  Launder	  Ash	  Pump	  Line.	  

f	  Sand	  Bank	  showing	  the	  Present	  Water	  Flow,	  Sewer,	  Mill	  

Minutes	  for	  a	  Meeting	  about	  the	  Ahmeek	  Mill
o 

• Document	  copied:	  R&

Discuss	  plans	  laid	  out	  by	  Mr.	  Leo	  Abell	  to	  make	  changes	  to	  the	  Ahmeek	  Mill	  –	  
1967

	  

	  

Klein’s	  full	  document:	  April	  14,	  1967.	  
o 

D	  Study	  on	  Sampling	  &	  Effluent	  Handling	  at	  the	  Ahmeek	  Mill,	  L.	  C.	  

• 

Mentions	  where	  the	  waste	  streams	  came	  from	  and	  what	  different	  types	  of	  

Document	  copied:	  Ash	  Pump	  at	  Ahmeek	  Mill	  –	  
o 

wastes	  could	  be.	  

Let
currently	  come	  from	  and	  about	  possibly	  narrowing	  it	  down	  so	  there	  is	  only	  one	  

ter	  between	  L.F.	  Engle	  &	  L.C.	  Klein	  talking	  about	  where	  the	  waste	  streams	  
1966	  

• Correspondence	  about	  who	  will	  be	  in	  charge	  of	  the	  mill	  &
waste	  stream	  coming	  from	  the	  mill.	  

• 

	  relieving	  the	  previous	  

• 

su
Estimates	  for	  refitting	  the	  Ahmeek	  Mill	  –	  
perintendent	  of	  his	  duties	  –	  1966.	  	  

• 
Ahmeek	  Mill	  Process	  &	  Practice	  –	  Summary	  of	  Weekly	  Notes,	  1966.	  

1966.	  

Answers	  to	  Industrial	  Engineer’s	  Report	  Dated	  11/3/66.	  
o 

• Tailings	  Bank	  Analyses	  –	  
o 

Hourly	  &	  daily	  opera
1966
tin
	  
g	  practices.	  

• 

Mentions	  sampling	  being	  done	  on	  the	  sand	  bank	  on	  both	  the	  tailings	  side	  and	  the	  

Proposed	  Revisions	  to	  Floor	  Drain	  System	  –	  
o 

ash	  line	  side,	  to	  look	  at	  the	  total	  coppe

Talk	  about	  redoing	  the	  floor	  of	  the	  mill	  and	  description	  and	  sketches	  of	  what	  
Sketch	  A
r	  content.

	  
	  

• A	  Limited	  Examination	  of	  the	  Ahmeek	  Mill,	  by:	  A.D.	  Kennedy	  &
o 

that	  would	  look	  like	  –	  1966.	  

• 

	  R.A.	  Campbell,	  1966.	  

Cost	  Reduction	  Program	  –	  
o 

Brief	  report	  on	  the	  Ahmeek	  Mill	  and	  opinions	  for	  better	  operation.	  
1966.	  

Sheet	  listing	  costs	  and	  a	  few	  ways	  of	  which	  they	  can	  reduce	  them.	  
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Folder	  
• Ahmeek	  Mill	  –	  Proposed	  Addition,	  Preliminary	  Estimate,	  1952	  

11:	  

o

Repor

 

ts,	  1950-‐1952	  

Proposed	  “
maintenance,	  extra	  ordinar

in	  order	  to	  have	  one	  head	  as	  a	  st
y	  repairs	  and	  tak

andb

o
from	  the	  mines.”	  

e	  an	  occasional
y	  unit	  to	  facil

	  overfl
itate	  regul

ow	  of	  rock
ar	  

 

	  

o 
Dra
Ahmeek	  Mill	  –	  Proposed	  H

Ahmeek	  Mill	  –	  
Gyradisc	  Crusher,	  Report

§

w

 

ing	  11238	  –	  Ahmeek	  Mill,	  Flow	  Sheet	  

• 
Also	  shows	  the	  Old	  Boiler	  H

ead	  #9	  (Steam	  Stamp)	  Addition	  to	  Building	  

Open	  &
ouse	  

o 

	  Closed	  
	  of	  Ja

Circu
nuary	  30,	  1952.	  B

it	  Crushing	  of	  
y:	  J.J.	  Vit
Native	  

t
Cop
on.	  

per	  Ore	  with	  48”	  Nordberg	  

• Ahmeek	  Mill	  –	  
Report	  on	  Replacement	  of	  Rolls	  or	  Primary	  Mills.	  

December	  15,	  1951.	  By:	  J.J.	  V

By:
Ahmeek	  

	  J

o

.J

 

Stage	  Crushing	  of	  Native	  C
itton.	  

opper	  Ore	  with	  Nordberg	  Crushers,	  Report	  of	  

• 
Replace	  steam	  stamps	  &	  replace	  2	  types	  of	  rolls.	  

o 
o 

.	  V
To	  Reduce	  C
itto
Mill	  
n.
–	  Proposed	  Replacement	  of	  Steam	  Stamps	  &
	  

	  Rolls,	  Report	  of	  July	  26,	  1950.	  

Different	  Schemes:	  
§ 

ost	  of	  Crushing	  at	  the	  Ahmeek	  Mill.	  

§ 
§ 

Replacement	  of	  Rolls	  by	  H
Individual	  Crushing	  Plant	  at	  Each	  H

all	  Mills	  

o 
Centralized	  C

ead	  

o 
Drawing	  11238	  

at	  
Drawing	  15726	  

–	  Gravity	  Flow	  Sheet	  Ahmeek	  Mill	  (Present).	  
–	  Gravity	  Flow	  Sheet	  Ahmeek	  Mill	  (Experimental	  Arrangement	  

rushing	  Plant	  West	  of	  Ahmeek	  Mill	  

o Dra
Hea
win
d	  
g
#
	  15727	  
4)	  July	  

–	  Gravity	  Flow	  Sheet	  Ahmeek	  Mill	  (Proposed	  Arrangement)	  July	  
1950.	  

o 
26,	  
Dra

1950.

Stamps	  &
wing	  15734	  

	  
–	  Gravity	  Flow	  Sheet	  Ahmeek	  Mill	  (Replacement	  of	  Steam	  

o 
26,	  1950.	  

	  Rolls	  with	  Proposed	  Symons	  Cone	  Crushers,	  Scheme	  II)	  Report	  of	  July	  

Bas
§ 
§

ic	  Ind

 
Allis-‐C
ustri

halmers,	  Test	  #	  2411-‐
es	  Research	  Laboratory	  –	  Laboratory	  Test	  Report.	  

§ 
Sample	  From:	  C
Tested	  For:	  Crushing	  cha

&H,	  Lake	  Linden,	  MI.	  
B.	  May	  2,	  1950.	  

o 

racteristics	  of	  copper	  ore	  in	  Hydrocone	  

Draw

Drawin
Located	  just	  north	  of	  the	  C
g	  11885	  

§ 

Crushers.	  

• 

in
Shows	  proposed	  crushing	  plant	  in	  relation	  to	  the	  Ahmeek	  Mill	  building.	  
g	  15728	  –	  Ahmeek	  Mill	  Proposed	  Crushing	  Plant,	  1950.	  

o 
–	  Proposed	  Crushing	  Pl

alumet	  Mill	  in	  Lake	  Linden.	  
ant	  &	  Concentrator	  Layout,	  Lake	  Linden	  Site.	  

	  
Folder	  

• Ahmeek	  Mill	  –	  Modernization	  or	  Replacement.	  By:	  C
12:	  

o

Mo

 

dernization,	  1953-‐1957	  

Benedict	  says	  the	  Ahmeek	  Mill	  is	  fine	  and	  with	  some	  equipment	  changes	  the	  mill	  
.H.	  Benedict,	  Dec.	  8,	  1956.	  

• Calumet	  &
o 

could	  last	  for	  many	  years.	  
	  Hecla,	  Inc.	  Mill	  Modernization	  Project,	  Aug.	  1,	  1957.	  

Report	  from	  a	  Task	  Force	  to	  study	  a	  mill	  modernization	  program.	  
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o 
o 
o 

Includes	  some	  Ahmeek	  Mill	  Flowsheets.	  
Map	  &
Page	  22:	  

	  Dr
“In	  order	  to	  furnish	  60	  cycle	  power	  for	  a	  new	  mill	  i
awing	  of	  the	  proposed	  crushing	  &	  concentrator	  plants	  in	  Lake	  Linden.	  

Linden	  Power	  Plant.	  Although	  the	  frequency	  changers	  presently	  are	  not	  fully	  
area	  it	  would	  be	  necessary	  to	  increase	  the	  60	  cycle	  generatio

n	  the	  L
n	  at	  th

ake	  L
e	  Lake

inden	  
	  

loaded,	  by	  the	  time	  that	  a	  new	  mill	  could	  be	  completed,	  the	  projected	  load,	  as	  we	  
see	  it	  today,	  would

	  enough	  60	  cycl
	  be	  above	  the	  capac

e	  genera
i 	  o

care	  of	  the	  new	  mill	  requirements	  would	  cost	  roughly	  $1,000,000.	  H
To	  add	  just

ty
t
f
ing	  ca
	  the	  fr

pa
eq
cit
ue
y	  a
ncy
t	  La
	  ch
k
ange
e	  Linden	  t

rs.	  
o	  take	  

th
in	  a
e	  6
	  unit
0	  cycle	  generation	  were	  to	  be	  expanded,	  I	  believe	  it	  would	  be	  wis

owever,	  if	  

the	  new	  mill	  load.	  The	  cost	  of	  power	  plant	  expansion	  for	  a	  unit	  of	  this	  size	  would	  
	  large	  enough	  to	  replace	  the	  present	  frequency	  changers	  and	  t

er
o	  suppl
	  to	  put	  

y	  

be	  about	  $3,200,000.	  The	  cost	  to	  provide	  a	  transmission	  li
Linden	  plant	  to	  the	  mill	  site,	  erect	  a	  substation,	  and	  install	  main	  feeders	  up	  to	  

ne	  from	  the	  Lake	  

ea
include	  any	  power	  or	  lighting	  installations	  within	  the	  mill	  buildings	  since	  it	  is	  
ch	  of	  the	  buildings	  would	  be	  an	  additional	  $250,000.	  These	  figures	  do	  not	  

o 
understood	  that	  the	  Anaconda	  estimate	  has	  already	  allowed	  for	  these.”	  

• 

Dra
Hou

w
r	  
in
Op
g
era
	  11852	  

tion,
–	  
	  Fl
New
ow	  S

	  M
heet
ill	  &	  
,	  1955.
Crushing	  

	  	  
Plant,	  6000	  T/Day	  Crushing	  Plant,	  12	  

Correspondence	  about	  how	  or	  when	  to	  upgrade	  the	  Ahmeek	  Mill	  (Crushing	  &

• 
&
Con
	  Anaconda.	  	  
centrator	  Plant	  addition	  in	  Lake	  Linden),	  1953-‐1957.	  Talk	  amongst	  C&H	  employees	  

	  

Recor
o 

• 

d	  of	  Meeting	  
Subject:	  New	  C

–	  December	  6,	  1955.	  

Recor
o 
d	  of	  Meeting	  
Subject:	  

§ 
Mod

–	  
e
Octo
rushing	  Plant	  and	  C

be 	  22,	  1956
oncentrator	  –	  Ahmeek	  Mill	  Modernization.	  

Tells	  us	  what	  Anaconda	  had	  and	  how	  Ahmeek	  can	  get	  that	  –	  
rnized

r
	  Milling	  Fac

	  
ilities.	  

Lake	  Linden.	  
new	  plant	  in	  

	  
Folder	  

• 
• 

Sale	  of	  Former	  Ahmeek	  Mine	  Office	  Building	  –	  
13:	  Office,	  1964-‐1969	  

Correspondence	  about	  the	  Ahmeek	  Mine	  Office	  being	  sold	  in	  
1969.	  

to	  the	  company	  in	  1969,	  and	  then	  sold	  again.	  
1964,	  then	  it	  faulted	  back	  

	  
	  
Box	  85	  
Folder	  15:	  Lea

–	  	  

• Document	  copied:	  Report	  on	  The	  Leaching	  of	  Ahmeek	  Mill	  C
o 

ching	  of	  Concentrates,	  1958	  

o 
By:	  L.C.	  Klein,	  November	  5,	  1958	  

oncentrates	  

o 

Report	  will	  attempt	  to	  give	  answers	  to	  questions	  about	  leaching	  Ahmeek	  Mill	  
concent
Covers	  “

rat
capacit
es	  for	  product

ies	  of	  present
ion	  of	  copper	  pow

	  leaching	  and	  dist
der.

il
	  

leaching	  and	  distillation	  equipment	  necessary	  to	  adapt	  this	  equipment	  to	  the	  
lation	  facilities;	  changes	  in	  

le
ha
ac
ndl
hi
ing;	  cha
ng	  of	  concentrates	  and	  distillation	  of	  the	  rich	  solutions	  produced;	  material	  

nges	  in	  leaching	  techniques;	  leaching	  solution	  control;	  types	  of	  
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concentrates	  that	  can	  be	  leached;	  and	  the	  control	  of	  impurities	  in	  the	  oxide	  

o 

produced.	  A	  rough	  estimat
the

e	  is	  a

Menti
	  co
o
st	  o
ns	  wh
f	  oxi

at	  T
de	  pr
orc
o
h
d
	  L
uc
ake
tion.”
	  wate
	  
lso	  given	  for	  capital	  expenditures	  necessary	  and	  

water	  were	  done	  to	  see	  how	  it	  would	  react	  with	  the	  chemicals	  in	  the	  leaching	  
r	  had	  in	  it	  during	  this	  period	  because	  tests	  of	  the	  

process.	  
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Yours	  very	  truly,	  Chief	  Draftsman.”	  

Emma Schwaiger

4.4.40.3	  Tamarack	  Reclamation	  Plant	  

Archives:	  July	  25,	  2014	  –	  Tamarack	  Reclamation	  

Box	  39	  
Folder	  19:	  

–	  	  

• The	  Tamarack	  Mills	  Fire	  Department	  got	  permission	  to	  dismantle	  the	  garage
Correspondence,	  Blueprints	  –	  1920-‐1964	  

•

building	  at	  the	  Tamarack	  Reclamation	  Plant	  and	  use	  the	  building	  materials	  for	  build	  
a	  ne

the	  Tamarack	  Reclamation	  Plant	  and	  then	  they	  could	  demolish	  the	  Osceola	  Boiler	  
C&H

w	  f
	  talk	  of	  installing	  a	  new	  boiler	  at	  Lake	  #2	  Mill	  to	  provide	  the	  steam	  needed	  for
ire	  house	  –	  1951.	  

•
•

House	  

C
Con
orrespondence	  about	  materials	  and	  equipment	  needed	  to	  build	  the	  Tamarack
stru
–	  
ction	  costs	  for	  building	  the	  Tamarack	  Reclamation	  Plant	  –	  
1940.	  

1924	  &	  1925.

Reclamation	  Plant.

Folder	  
• Corresp

20:	  Conveyor
onden

	  –	  
ce	  
1920
abou

-‐1953
t	  the	  

	  
conveyor	  belt	  and	  splicing,	  new	  belt,	  etc.

1921
Folder	  

•
	  
21:	  Correspondence	  between	  Tamarack	  Rec.	  Plant	  &	  American	  Bridge	  Co.	  –	  1920-‐

•
•

C
C
ost	  estimates	  of	  erecting	  the	  Tam.	  Rec.	  Plant	  –	  
orrespondence	  about	  building	  the	  Tam.	  Red.	  Plant.

1921.

Tamarack	  Reclamation	  Plant	  –	  
Mr.	  R.T.	  Logeman,	  Engr.,	  American	  Bridge	  C

Oil	  House,	  Oct.	  18,	  1920.

General	  Arrangement	  of	  the	  Oil	  H
“Dear	  Sir:	  -‐	  We	  are	  enclosing	  pr

ouse,	  which	  will	  be	  located	  at	  the	  South	  end	  
int	  of

o.,	  208	  So.	  La	  Salle	  St.,	  C
	  our	  drawing	  #8316	  –	  Preliminary	  

hicago,	  Ill.	  

of	  the	  Tamarack	  Regr
concrete	  block	  walls	  w

inding	  Pl
ith	  a	  thin	  reinforced	  concret

ant.	  This	  building	  will	  be	  fireproof	  and	  will	  have	  

separated	  from	  the	  Regrinding	  
Bent	  #2.	  

Plant	  by	  a	  concrete	  blo
e	  roof	  sl

ck	  wall	  6
ab,	  and	  w

	  ft.	  South
ill	  b

	  o
e	  
f	  

from	  the	  #2	  C
	   On	  working	  up	  the	  building,	  it	  seemed	  practical	  to	  use	  three	  roof	  trusses	  

being	  riveted	  to	  existing	  columns	  I	  and	  L2	  of	  the	  Regrinding	  Plant,	  the	  center	  
oal	  Shed,	  cut	  off	  at	  one	  end,	  the	  North	  end	  of	  the	  outside	  truss	  

truss	  to	  be	  carried	  by	  the	  new	  column	  extending	  from	  the	  l
existing	  horizontal	  12”	  I	  beam	  in	  line	  of	  Bent	  #2.	  

ower	  floor	  to	  an	  

permit	  placing	  a	  stairway	  at	  the	  South	  end	  of	  the	  building,	  the	  concrete	  floor	  at	  
el

As	  the	  arrangement	  of	  conical	  mills	  in	  the	  Regrinding	  Plant	  will	  not	  

Hou
eva
se,
tion	  67’
	  

-‐9”	  in	  the	  Regrinding	  

The	  four	  Oil	  Tanks,	  15	  ft.	  in	  diameter	  by	  12	  ft.	  high,	  will	  be	  duplicates	  of	  
stairs	  being	  provided	  to	  the	  

Pl
fl
ant
oor	  
	  is	  t
at	  
o	  b
eleva
e	  ex
tion
tended	  6	  ft
	  56’	  as	  show

.	  Sout
n.
h	  int
	  

o	  the	  Oil	  

the	  same	  size	  tanks	  furnished	  on	  your	  C
We	  think	  this	  gives	  you	  full	  information	  for	  going	  ahead	  with	  the	  Oil	  

ont.	  D-‐8065.	  

House.	  
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Folder	  22:	  Correspondence	  between	  Tamarack	  Rec.	  Plant	  &	  American	  Bridge	  Co.	  –	  1921-‐
1923

•
	  
Correspondence	  about	  building	  the	  Tam.	  Red.	  Plant.

Folder	  
• C

2
orrespondence	  about	  building	  the	  Tam.	  Red.	  Plant.
3:	  Correspondence	  between	  Tamarack	  Rec.	  Plant	  &	  American	  Bridge	  Co.	  –	  1921	  

Folder	  
•
•

C
24:	  
orrespondence	  about	  building	  the	  Tam.	  Red.	  Plant.
Conveyor	  –	  1920-‐1924	  

Tamarack	  Reclamation	  Plant	  –	  
Mr.	  R.T.	  Logeman,	  Engr.,	  American	  Bridge	  C

Sand	  Storage	  Bldg.	  &
o.,	  208	  So.	  La	  Salle	  St.,	  C
	  Conveyor,	  March	  4,	  1

hicago,	  Ill.	  
921.

in	  the	  sub
“D
-‐station,	  we	  find	  we	  will	  have	  to	  run	  them	  through	  the	  bra
ear	  Sir:	  -‐	  On	  looking	  up	  the	  matter	  of	  getting	  the	  high	  tension	  wires	  

order	  to	  prevent	  any	  material	  that	  is	  being	  hoisted	  from	  touching	  the	  wires,	  it	  
drive	  hours,	  at	  position	  shown	  on	  accompanying	  blue-‐print	   	  8317.	  

cing	  of	  t
In	  

he	  

will	  be	  necessary	  to	  move	  the	  trap	  to	  north	  west	  corner	  of	  drive	  house	  as	  
show
this	  change	  without	  much	  trouble.	  

n	  on	  copy	  of	  your	  blue-‐print	  4840-‐3,	  herewith.	  We	  think	  you	  can	  make	  

take	  up	  the	  temperature	  stre
bolts	  sho

In	  wor
uld	  be	  pr

king	  up	  the	  f
ovided	  pas

ound
sing	  th

ations
rough

	  we	  ar
	  end

e	  inclined
	  posts	  of	  tr

	  to	  think	  that	  anchor
usses	  at	  bent	  8	  to	  

	  

th
indica
us	  ke

ted	  t
eping	  a	  tight	  joint	  in	  c

sses	  
oncre

du
te
e	  
	  o
t
f
o	  
	  c
cont
onve

ra
yo
ct
r
ion	  
	  floo

of	  
r	  at	  th
steel

i
	  
s
in	  
	  po
col

hese	  bolts	  on	  blue-‐print	  8317,	  herewith.	  Please	  look	  into	  this
int.	  We
d	  wea

	  h
ther,	  

	  and
ave
	  
	  

advise.	  
Yours	  truly,	  Chief	  Draftsman.”	  

Folder	  
•
•

C
25:	  Dist
orrespondence	  about	  building	  the	  Tam.	  Red.	  Plant.

illing	  Section	  –	  1924	  	  

Acknowledgements	  of	  the	  receipt	  of	  blueprints	  &	  other	  material.

Folder	  
•
•

Corresp
26:	  Heat

on
ing
den
	  Syst
ce	  
em 1923

Tamarack	  Reclamation	  Plant	  –	  
ab
	  –	  
out	  receivin

-‐1924

Hea
g	  
	  
the	  
tin
b
g
lu
,	  O
ep
ct
rin
.	  11,
ts	  
	  
for	  
1923.

the	  heating	  system.

Morgan
“Gentlemen:	  Referring	  to	  the	  heating	  plans	  which	  you	  have	  made	  for	  
-‐Gerrish	  Company,	  501	  South	  Sixth	  Street,	  Minneapolis,	  Minn.	  

the	  Tamarack	  Reclamation	  Plant,	  we	  find	  that	  there	  will	  be	  a	  f
changes	  required	  in	  the	  Sub-‐Station	  section	  and	  are	  enclosing	  a	  por

ew	  slight
tion	  of	  

	  

your	  original	  blue	  print	  marked	  up	  to	  show	  these	  changes	  which	  are	  as	  
follow

1.
s:
Sub
	  

north	  wall,	  one	  150	  s
-‐Station	  to	  be	  heated	  by	  four	  200	  sq.	  ft.	  radiator

t
q.	  ft.	  radiator	  on	  t

s	  placed	  upon	  the

west	  wall	  to	  be	  omitted.	  
radiators	  on	   he	  south	  wall.	  The	  radiator	  

he	  east
heret

	  w
ofore	  
all,	  and	  t

show
w
n
o	  100	  sq.	  ft
	  on	  the	  

.	  
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2. We
abo

	  e
ve
xpe
	  th
c
e
t	  to
	  labo

	  e
r
nc
ato
lo
r
s
y	  as
e	  th

	  an	  o
e	  nor

f
th
fice
	  eas
,	  and
t	  co
	  wi
rne
ll	  t
r	  o
herefore	  require
f	  the	  gallery	  loc

	  
ate
a	  rad
d

in	  this	  room,	  which	  will	  be	  16’	  x	  12’	  x	  10’	  high.
iator

3. We
the	  wash	  room,	  but	  do	  not	  locate	  it	  on	  your	  floor	  plan.	  This	  we

	  notice	  that	  you	  call	  for	  a	  30	  sq.	  ft.	  radiator	  near	  the	  south	  end	  of

suppose	  is	  meant	  to	  be	  located	  in	  the	  entr
room.

ance	  portion	  of	  the	  wash

wash	  room	  and	  Sub-‐Station	  sections.	  This	  does	  not	  seem	  to	  check	  up	  with	  the	  
Your	  proposal	  calls	  for	  twelve	  ½”	  and	  three	  ¾”	  sylphon	  traps	  for	  the

ra
me	  four	  
diators	  

correct
shown

ed	  b
.	  Wil

lue	  print
l	  you	  kin

s?
dl
	  
y	  correct	  your	  drawings	  as	  above	  and	  send	  

to	  order	  the	  radiators	  required	  in	  the	  entire	  system,	  but	  are	  in	  doubt	  as	  to	  the	  
As	  we	  will	  require	  heat	  in	  the	  Sub-‐Station	  this	  winter,	  we	  would	  like	  

tappi
note	  th

ng	  r
at	  y
eq
o
ui
u	  s
re
h
d
o
.	  On	  th
w	  the	  f

e
e
	  e
e
le
d	  v
vati
alv
o
e
n	  o
	  loc
f	  th
ate
e
d
	  o
	  ne
ffi
ar
ce
	  th
	  se
e
c
	  to
tio
p	  o
n	  o
f
f
	  th
	  th
e
e
	  r
	  Sub
adi
-‐

Webster	  trap	  being	  located	  near	  the	  bottom	  of	  the	  opposite	  end.	  We	  are	  
ato
Station	  we	  
r,	  the	  

unable	  to	  find	  this	  kind	  of	  tapping	  in	  the	  American	  Radiator	  C
catalog.	  

ompany’s	  

those	  in	  the	  offices,	  laboratories	  and	  wash	  room	  to	  be	  32”	  high,	  while	  those	  in	  
	   We	  are	  planning	  to	  use	  Rococo	  four	  column	  radiators	  for	  this	  work,	  

th
of	  t
e	  Sub
hese	  ra

-‐Station	  and	  Oil	  H
diators,	  specifica

ouse	  will	  be	  45”	  high.	  Will	  you	  kindly	  send	  us	  a	  list	  

our	  requisition	  for	  them?	  
lly	  the	  tapping	  required	  so	  that	  we	  may	  send	  in	  

we	  d
	  
o	  no
A	  note	  on	  your	  drawing	  at	  the	  feed	  valve	  reads	  “Webster	  D.S.V

kindly	  advise	  what	  this	  note	  means,	  and	  also,	  what	  type	  of	  radiator	  va
t	  find	  any	  “Webster	  D.S.V’s.”	  listed	  on	  your	  quotation.	  Will	  yo

.”,	  but	  
u	  

should	  
Yours	  very	  truly,	  H
purchase	  for	  these	  radiators?	  

lves	  we	  

.E.	  Williams,	  Chief	  Draftsman.”	  

Folder	  
• C

27:	  
orrespondence	  about	  machinery	  for	  the	  Tam.	  Rec.	  Plant,	  spe
Tamarack	  Leaching	  &	  Flotation	  –	  1957-‐1963	  

division	  –	  fume	  hoods.	  
cifically	  the	  chemical

Folder	  
• C

28:	  
orrespondence	  about	  machinery	  for	  the	  Tam.	  Rec.	  Plant,	  specifically	  the	  chemical
Tamarack	  Leaching	  &	  Flotation	  Building-‐Copper	  Oxide	  Plant	  –	  1914-‐1958	  

•
division.
Building	  bud

	  
get,	  total	  costs.

Folder	  
• Corresp

29:	  Cupric	  

•
division.

ondence	  about	  machinery	  for	  the	  Tam.	  Rec.	  Plant,	  specifically	  the	  chemical
Oxide	  Plant	  –	  1947-‐1950	  

Letter	  asking	  for	  information	  about	  dust	  collectors	  and	  capacities	  for	  the	  C
	  

opper
Oxide	  Plant	  –	  1948.	  
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• Letter	  from	  Tam.	  Rec.	  Plant	  to	  Nichols	  Engineering	  &
having	  to	  put	  a	  project	  on	  hold	  because	  the	  copper	  market	  is	  down,	  but	  the	  C

	  Research	  Corp.	  about	  C&H

•
Oxi
Document	  copied:	  C

de	  plant	  is	  still	  pr
upric	  Oxide	  Plant	  –	  
oducing	  –	  1949.

upric

Flow	  Sheet,	  1947.

Folder	  

Folder	  

• Pi
30:	  
ping	  for	  steam	  conservation	  system	  for	  ammonia	  stil
Tamarack	  Leaching	  &	  Flotation	  Building-‐Stills	  –	  1948

ls.
-‐1950	  

• C
31:	  Lea
orrespondence	  about	  building	  the	  Tam.	  Rec.	  Plant	  with	  the	  American	  Bridge	  C

ching	  &	  Flotation	  Building	  –	  1920-‐1921	  

Box	  40	  –	  	  

o.

Folder	  
• C

1:	  
orrespondence	  between	  C
Leaching	  &	  Flotation	  Buil

&
din
H	  and	  various	  companies	  asking	  for	  blueprints	  of
g	  –	  1921-‐1923	  

•

Tamarack	  facilities	  &
given	  them	  copies	  of	  –	  

	  machines	  that	  they	  have	  purchased	  but	  Tamarack	  had	  not	  

List	  of	  blueprints	  from	  Allis	  C
1923.	  

•
ordered	  for	  the	  Tam.	  Rec.	  Plant	  –	  

halmers	  listing	  the	  different	  motors	  and	  transformers

various	  companies	  about	  the	  construction	  of	  the	  Tam.	  Rec.	  Plant	  and	  machinery	  in	  
Correspondence	  about	  blueprints	  

1923.
being

	  
	  sent	  back	  and	  forth	  between	  C&H	  and

it.	  

Folder	  
•
•

Roof	  repairs	  to	  the	  Tam.	  Rec.	  Plant	  –	  
2:	  Leaching	  &	  Flotation	  Building	  –	  1900

list	  o
-‐1960
f	  suppli

	  

Document	  copied:	  Investigation	  Report	  –	  Copper	  
e
R
s

Reclamation,	  Project	  No.	  48.1.5,	  July	  31,	  1959.
ecovery	  
,	  1960.

Test	  –	  Tamarack

Correspondence	  about	  the	  machinery	  going	  into	  the	  Tam.	  Rec.	  Plant.

Folder	  3:	  O

•

• Corresp
il	  House

onden
	  –	  
ce	  
1920
ack
-‐1921
nowledg

	  

sending	  them	  back	  and	  forth.	  
ing	  the	  receiving	  of	  blueprints	  of	  the	  Oil	  House	  and

Folder	  4:	  Pumps	  –	  
• Correspondence	  about	  purchasing	  pumps	  for	  the	  Tamarack	  Reclamation	  Plant

1922-‐1957	  

Shore	  Plant	  &	  Dredges.	  

Folder	  5:	  Tamarack	  Reclamation	  Plant	  –	  
• Anhydrous	  Ammonia	  Storage	  &	  correspondence	  on	  how	  to	  store	  it.	  Project	  was

Secondary	  Copper	  –	  1946-‐1950	  

scrapped	  and	  aqueous	  ammonia	  was	  used	  instead.	  

Folder	  
•
•

Pl
6:	  
an	  view
Shore	  Pl

	  of	  t
ant
he	  
	  –	  1922

•
C

rubbish	  system	  &
-‐1945	  

orrespondence	  of	  motors	  for	  pumps.
	  conveyor.

Correspondence	  about	  issues	  with	  blueprints	  for	  a	  bridge.
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Folder	  7:	  Tamarack	  Reclamation	  Plant	  Sketches	  –	  1921	  

Folder	  8:	  Steam	  Main	  –	  

• Plant	  sketches	  of	  the	  plant.

•
•

Document	  copied:	  Steam	  Line	  from	  Ahmeek	  Mill	  to	  Tamarack	  Reclamation.
1941	  

•
Order	  for	  Magnesia	  from	  the	  Asbestos,	  Asphalt,	  &
Cancellation	  of	  construction	  jobs:	  Tamarack	  Reclamation	  –	  Steam	  Main	  &

	  Insulation	  Mfg.	  Co.

Mill	  Boiler	  House	  –	  Water	  Treating.
	  Ahmeek

Folder	  
C
9:	  
orrespondence	  about	  the	  water	  system	  for	  the	  Tam.	  Rec.	  Area	  including	  the
Water	  Supply	  –	  1923-‐1948	  

Folder	  

•

•

H
10:	  
ungarian	  Dam	  &
Flotation	  Section

	  lake	  pumping	  station	  #1.	  

Correspondence	  abou
	  –	  
t	  
1946
Dorr	  

-‐
Thick
1947	  

eners.

Folder	  11:	  Remodeling	  –	  
•
•

Estimate	  for	  the	  Tam.	  Rec.	  Plant	  R.R.	  Storm	  Shed
1940-‐1944	  

C
Tam.	  Rec.	  Plant.
orrespondence	  about	  a	  blueprint	  for	  an	  automobile	  door	  on	  the	  NW	  corner	  of	  the

4.4.40.4	  
Box	  38	  –	  	  

“T”	  Continued	  

Folder	  
• Corresp

11:	  Tamarack	  Tailings	  Plant	  –	  1917-‐1920	  

• Genera
Mills.	  

ondence	  about	  blueprints	  for	  the	  Tamarack	  Tailings	  Plant	  and	  the	  T.O.L.

l	  correspondence	  about	  the	  TOL	  Mills	  Tailings	  Plant.

Folder	  
• C

18:	  
orrespondence	  about	  car,	  trams,	  and	  hoist	  specifications.
Tram	  Car	  Loaders	  &	  Scraper	  Hoists	  –	  1920-‐1952	  

Folder	  
•
•

Corresp
21:	  Transport

onden
a
ce	  
tion
ab
	  –	  
ou
1949
t	  Jeep

-‐1961

Correspon
	  Wag

	  

dence	  asking	  for	  differen
on	  
t
u
	  b
sa
rochu
ge.

res	  for	  vehicles	  they	  saw	  advertised.

Folder	  
•
•

22:	  Report	  on	  Lighting	  Protection	  for	  Electrical	  Transmission	  System	  –	  

Document	  copied:	  Report	  on	  Status	  of	  Recommendations	  –	  Of	  V
Description	  of	  the	  entire	  electrical	  system,	  including	  transformers.

1949-‐1954	  

•
Engineering	  Studies	  of	  Feb.	  1,	  1949	  &	  Nov.	  17,	  1954.	  Submitted	  Jan.	  6,	  1955.

ern	  E.	  Alden	  Co.’s

•

Document	  copied:	  
System	  of	  Calumet	  &

Repor
	  Hecla,	  Nov.	  12,	  1954.

t	  on	  Lightning	  Protection	  for	  the	  Electrical	  Transmission

Drawing:	  Single	  Line	  Diagram	  of	  13.8	  KV,	  25~8.12	  KV,	  60~Systems,	  1953.
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Folder	  
• List	  of	  jobs	  that	  should	  be	  done	  before	  the	  Ahmeek	  Mill	  &

23:	  Miscellaneous	  "T"	  Files	  –	  1916-‐1956	  

•
•

up	  again	  
List	  of	  jobs	  to	  be	  done	  before	  the	  Tam.	  Rec.	  Plant	  is	  in	  operating	  condition	  –	  

–	  1949.	  
	  the	  Tam.	  Rec.	  Plant	  start

Correspondence	  about	  roof	  trusses	  from	  the	  American	  Bridge	  Co.	  that	  C
1936.

•
use	  this	  type	  in	  the	  Tam.	  Rec.	  Plant	  –	  

&H	  should

be	  torn	  down	  and	  repaired	  in	  the	  #3	  shaft	  is	  to	  remain	  open	  for	  more	  than	  a	  year	  or
Correspondence	  about	  the	  Tamarack	  #3	  Boiler	  H

1922.
ouse	  Coal	  Trestle	  and	  that	  it	  should

two.

5.12.3	  
Box	  37

B
	  
oiler	  Inspection	  Reports,	  1913-‐1942	  

Folder	  13:	  Insurance	  Service	  Reports	  from	  the	  Royal	  Indemnity	  C
the	  Maryland	  Casualty	  Company	  (1931-‐1942).	  

ompany	  (1927-‐1931)	  &	  

1927-‐1942	  

8.1.22.5	  Tamarack	  Reclamation	  Plant	  
Box	  40
Folder	  5:	  C
Chemical	  Manager	  about	  the	  storage	  &

	  
orrespondence	  between	  the	  Secondary	  C

&
	  use	  of	  ammonia	  (13,000	  Gallon	  Ammonia	  Unloading	  

opper	  Dept.	  and	  the	  Smelter	  &	  

1949
	  Storage	  System).	  

-‐1950	  

Folder	  7:	  Sketches	  of	  the	  interior	  machinery	  of	  the	  Tamarack	  Reclamation	  Plant.	  No	  
ex
1920
terior	  view
-‐1924	  

s.	  

4.4.5	  (4.3.4a)	  MacNaughton	  Numeric	  File:	  1-‐625,	  Various	  Companies	  &

smelting	  bills,	  insurance	  on	  copper	  shipments	  made,	  and	  the	  types	  of	  ingots	  produced.	  

Box	  4
Folder	  534:	  C

8	  
	  Topics	  

orrespondence	  about	  copper	  shipments,	  mining	  companies	  not	  paying	  their	  

1914-‐1915	  

Fol
insurance	  on	  copper	  shipments	  made,	  agreements	  for	  smelting	  White	  Pine	  copper,	  silver	  

der	  562:	  Correspondence	  on	  the	  possible	  use	  of	  electrolytic	  processes	  at	  the	  smelter,	  

cont
1915

ained	  in	  t
	  

he	  White	  Pine	  copper,	  	  

4.4.14	  (4.3.7)	  MacNaughton	  Numeric	  File:	  #1-‐141,	  V
Box	  56
Fol

	  
arious	  Companies	  &	  Topics,	  1910-‐1914	  

of	  the	  new	  Isle	  Royale	  map	  (1913),	  they	  want	  copies	  of	  the	  surface	  maps	  for	  C
der	  28:	  Notes	  saying	  they	  are	  making	  a	  map	  of	  St.	  Louis	  (1913),	  they	  want	  a	  photograph	  

(1912),	  and	  that	  they	  want	  a	  blueprint	  of	  the	  surface	  locations	  at	  the	  various	  mines	  (1912).	  
&H	  locations	  

1912-‐1913	  	  
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Lake Chemical Archival Research 

Michigan Technological University Archives and Copper Country Historical 
Collections 

MS-002: Calumet and Hecla Mining Companies Collection 

John Baeton 
Box 22: 

Folder 001: Lake Chemical Co. Minutes of Meetings – 1945-1953 
This folder contains a bound volume of minutes from the meetings of Lake 

Chemical, including documentation related to the incorporation of the company, 
dividend payouts, and the production of new products, such as copper cyanide. 
1. In a document from Nov. 12, 1945, the purpose of Lake Chemical is described as,
“Lake was organized for the purpose of engaging in the manufacture and sale of 
Copper Oxychloride Sulphate and Cupric Hydroxide, and such other copper 
chemicals as may be determined upon at a later date…”  
2. Scanned an article from this folder.

Folder 002:  Lake Chemical Co. Minutes of Meetings 1954-1960 
This folder contains a single bound volume containing the minutes from 

1954 to 1960, the majority of the minutes are focused on finances or the ongoing 
elections for a variety of positions within the company.  There are occasional 
descriptions of other activities at the meetings, such as this statement from 
November 7, 1956: 

“General discussions followed covering inventories, the purchase of copper 
scrap, additional research to develop new and broader sales outlets, and periodic 
meetings of the Sales and Production Departments of the Company.” 

Folder 003: Lake Chemical Minutes of Meetings 1960-1961 
This folder is empty. 

Folder 004: Lake Chemical Co. Minutes of Meetings 1945-1958 
This folder contains a bound volume as well as a number of individual 

documents.  The individual documents contain more detailed information related to 
the production of various products, including T.C.B.S or Tri-Basic Copper Sulfate, 
copper carbonate, copper nitrate solution and copper chloride. 

1. In a document from May 24, 1957, it is stated that, “In view of the fact that the
C.O.C.S. plant has shut down, the inventory was reviewed….It is anticipated that the 
plant will again operate in September or October.”  Additionally, this document also 
mentions the installation of a hood over the C.O.C.S. reaction tanks: 

“Mr. Poull presented the problem of ventilation over the C.O.C.S. reaction 
tanks.  The State Health department has made an issue of this and is currently 
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insisting that hoods and blowers be installed.  The estimated cost is about $4,200, 
which will be a capital expenditure.  Before proceeding with this, however, Mr. 
Kromer will discuss the subject with Mr. Stott and we will attempt to review the 
recommendation with the State Health Department inspector, pointing out that the 
condition has existed for approximately tweleve years and there has been no 
apparent hazard indicated in that time.” 

2. The bound volume contains the “Consent to Dissolution” from November 2, 1964.

Box 197: 

Folder 001: Abrasives 
1. This folder contains correspondence from the 1960s between C&H and a number
of companies, such as Park Chemical, regarding the purchase of conglomerate sands 
from C&H to be used as an abrasive in “automotive cleaners, and buffing and 
polishing compounds” as a replacement for Tripoli.   
2. Additionally, the folder contains a supply list for equipment to be installed at
C&H’s “Conglomerate Powder Plant” within the Lake Linden Leaching Plant.  
3. Also included in the folder is correspondence from Sept. 15, 1960 between C&H
and the Blaw-Knox Company regarding the purchase of an “autoclave reactor” used 
to mix copper bearing material with acetic acid. 
4. A flow chart from 1960 shows the process at the Lake Linden Conglomerate
Powder Plant, as basically a sophisticated regrinding unit. 

Folder 002: Advertising – Oxide 
This folder contains various advertisements (primarily from the 1950s) and 

promotional material for materials such as Calumet Brown Copper Oxide, Liddicoat 
Drill Bits, and an informative piece on the Calumet Foundry. 
This folder also contains a number of unidentified black and white photographs, 
some showing close-ups of pieces of equipment likely in the chemical production 
facility.  A number of photographs show men working in a laboratory within the 
C&H Research Dept. building. 

Folder 003: Agglomeration-Includes Pellitizing, Briquetting, Sintering, 
Pressing, etc. 
This folder contains correspondence from 1960 between C&H and other companies 
regarding the construction of various pieces of equipment to be used for “pelletizing” 
and “drying” of flotation concentrates, including a number of measured drawings.  It 
appears that none of these proposals came to fruition.   

1. A report titled, “The Dwight-Lloyd McWane Iron Making Process” by the
McDowell Company. 
2. A report from April 29, 1960 titled, “Project R 43, Progress Report No. 1 to
Sulphite Pulp Manufacturers’ Research League – Study of spent Sulphite Liquor 
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Products as Binders in the Pelletizing and Aggolmeration of Iron Ores” written by 
the Institute of Mineral Research from MTU. 

Folder 005: Alamet 
This folder contains correspondence mainly from 1966 from or regarding the 

Alamet Division of C&H based in Selma Alabama., mainly concerned with 
magnesium products. 

Folder 007: Algicide 
This folder contains documents from the late 1950s related to the use of 

copper as a product in controlling the growth of algae.   The primary 
correspondence is between C&H and the Fish and Wildlife Service regarding the use 
and unsuitable nature of C&H’s algicide for controlling “red tide” and the design of a 
tableting machine from the F.J. Stokes Corportation.   

Folder 012: Analytical and Associated-Sulfite, Chemicals 
This folder contains a number of subfolders. 

Subfolders: 
1. Analytical: Sulfite Copper & Alloys
2. Analytical: Sulfite Cast Iron
3. Analytical: Sulfite – Chemicals
4. Analytical: Sulfite – General
5. Analytical: Sulfite- Minerals

6. A report titled, “Instrument Analyses Report” from 1966.
-None of these appear to contain anything we are interested in, but instead detailed 
quantifiable reports describing the chemical composition of various materials. 

Folder 013: Anti-fouling Paints 
This folder contains articles, many of them from the late 1940s, related to 

anti-fouling paint used in marine equipment. 

Folder 014: Arsenic  
This folder contains a few reports regarding the processes used to determine 

the amount of arsenic in treated copper.  Neither of them address our research 
questions. 

Folder 019: Blending Agricultural Oxide 
This folder contains correspondence between C&H and a handful of 

companies, such as Sturtevant Mill Company and Poulson Compant regarding the 
sale of a blender to be used in the production of copper oxides.   

Folder 027: Catalysis 
This folder contains a report titled, “Copper-Catalytic Reactions”, a patent 

drawing for a converter-muffler, and a letter concerning the use of copper oxides for 
use in the “desulfurization of petroleum distillates”. 
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Folder 028: Cement Copper 
This folder contains 2 sheets of paper from 1956 which show stastical data 

related to particle size determination.   

Folder 030: Chemical Products  Team Meetings 
This folder contains the minutes for meetings of the Chemical Products Team 

for 1967 and 1968.  These documents contain production data, notes on research 
and development, product and inventory, and general maintenance.  I did not see 
anything overly illuminating, but they might have some valuable information if we 
choose to go back to them. 

Folder 031: Copper Acetate 
This folder contains various correspondence regarding the chemical composition of 
C&H copper concentrate, as it relates to acetate.  Not of much use. 

Folder 032: Copper Alloys 
This folder contains a vast assortment of patents, correspondence, guide 

books, published articles, and blue prints showing chemical make-ups.  Nothing in 
this folder seems to be of importance.  

Box 198: 

Folder 001: Copper and Brass Research 
This folder contains a number of  bulletins produced by the “Copper and 

Brass Research Associates”.  Not of interest. 

Folder 002: Copper and Copper Alloys – General 
This folder contains an assortment of journal articles, US Bureau of Mine 

reports, nothing of which seems to be very applicable to what we are looking for.  

Folder 003: Copper and Copper Alloys – General 2 
This folder contains a variety of documents that tend to be more related to 

the smelter than to Lake Chemical.   
1. A series of maps were scanned that show a proposed change to the layout of

the smelter in the late 1960s.  

Folder 004: Copper and Copper Alloys – General 2 
This folder contains a variety of documents that tend to be more related to 

the smelter than to Lake Chemical.   

Folder 005:  Copper – Arsenical General 
This folder contains a large assortment of scholarly articles related to 

arsenical copper, including materials from various trade journals.  Additionally, a 
smaller amount of correspondence from the 1930s related to the use of copper pipe 
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for water transmission and the potential risk of human poisoning from the arsenic 
embedded within it, but it is probably of not much value.  

Folder 006: Copper Anodes – Electro Plating 
This folder contains documents from the late 1950s to the early 1960s 

related to the chemical composition of “anode balls” 

Folder 006 (02): Copper Catalysts (Smog Control) 
This folder contains correspondence from the late 1950s – early 1960s 

related to the manufacture of catalytic converters, in which copper oxide would be 
used as a smog dissolvent, for smog reduction in automobiles.  Probably of not much 
use. 

Folder 007: Copper Chemicals 
This folder contains an eleven page list of various copper chemicals, their 

composition and what they are used for. 

Folder 008: Copper Clad Steel 
This folder contains a report regarding the travel of G.L. Craig to Pittsburgh, 

PA and Warren, OH in 1933 to a number of industrial manufacturers of clad metals.  
Not of much use.   

Folder 009:  Copperroyd 
This folder contains promotional materials from the Copperroyd Co., 

manufacturers’ of a copper based paint mixture used for boat bottoms.   

Folder 010: Copper Salts – Petroleum Refining 
This folder contains 2 bibliographies concerned with the use of copper in 

petroleum refining. 

Folder 011: Copper – Segregation Process 
This folder contains a report from the U.S. Bureau of Mines focused on the 

segregation of copper ores.  It is from 1963. 

Folder 012: Copper – Silver Alloys 
This folder contains documents related to the silver content in copper from 

the 1930s.  Not of much use. 

Folder 013: Copper – Root Control 
This folder contains correspondence regarding the use of copper oxide 

treated pipes for the control of root penetration. 

Folder 014: Tribasic Copper Sulfate – Copper Sulfate 
This folder contains correspondence and reports related to the production 

and use of TBCS.  Nothing of note. 
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Folder 015: Tribasic Copper Sulfate – Packaging 
This folder contains some promotional material related to devices used for 

packaging TBCS.   

Folder 016: Copper Tuyeres 
This folder contains correspondence from mainly the mid 1950s related to 

the production of copper tuyeres. 
Folder 017: Copper Wire – General 

This folder contained technical reports related to various methods of 
drawing copper wire.    

Folder 018: Copper “X” (Colored Ag. Copper) 
This folder contains a large assortment of information related to equipment 

used to pelletize or crush copper “X”, and bits of information regarding how the 
product is manufactured.  No mention of waste. 

Folder 19: Correspondence – Calumet Divisions General 
This folder contains various correspondence from 1963, 1964 and 1965.  

None of it seemed applicable.   

Folder 022: Cost Improvement Program – 1967 
This folder contains correspondence regarding measures that could increase 

efficiency at the facilities ran by C&H. 

1. In a document written on May 19, 1967 from G.L. Craig to L.F. Engle titled “Cost
Improvement, mention is made regarding slags: 

“Slags – How well are we sampling slags before consigning them to the lake 
where their identity is lost forever?   Have we exhausted all marketing possibilities – 
insulation, filtering media, etc.? 

Folder 023: George Craig 
This folder contains correspondence to or from George Craig,  regarding a 

variety of subjects mainly related to the use of copper chemicals in the agricultural 
field.   

Folder 026:  Cupric Chloride 
This folder contains correspondence regarding the sale and production of 

cupric chloride to a handful of businesses in the late 1950s. 

Folder 027: Cupric Chloride 
This folder contains a small amount of documents related to the production 

of cupric chloride from 1968.  Nothing of interest. 

Folder 028: Cupronal 
This folder contains a small amount of correspondence and reports from 

1944-1945 regarding the copper alloy “cupronal”, not of use. 
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Folder 029: Cuprous Oxide – Harshaw Chemical Company 
This folder contains various documents related to the production of cupric 

oxide from the 1940s. 

1. Scanned a report which mentions the dumping of waste material into the lake.

Folder 030: Cuprous Oxide 
This folder contains much of the same type of correspondence seen in folder 

029, with the addition of the purchase price and inventory of suggested machines to 
be installed at the plant.  Nothing seems to be too illuminating.   

Box 199: 

Folder 001: Cuprous Oxide 
This folder contains documents and correspondence related to the 

production of cupric oxide from the mid-1940s.  The majority of the documents are 
concerned with the sale of cupric oxide to various manufacturers, and the 
merging/partnership of the Harshaw Chemical Co and Lake Chemical.  Various 
surveys into the economies of producing cupric oxide are also included, which 
contain data on other cupric oxide manufacturers 

Folder 005: Copper Sulphides – General 
This folder contains a single report from the US Dept of Commerce on 

“Thermoelectric Materials”. 

Folder 006: Cyanide 
This folder contains correspondence and technical reports on cuprous 

cyanide, nothing of note. 

Folder 007:  DAC Meeting Notes 
-Nothing of importance. 

Folder 011: Electroplating 
This folder contains a report from 1949, titled “Corrosion of Electroplated 

Steel in Automotive Applications” from the Batelle Memorial Institute 

Folder 012: L.F. Engle – Correspondence 
This folder contains primarily personal correspondence form L.F. Engle to 

friends and colleagues. 

Folder 020: Fly Ash 
This folder contains a small amount of correspondence related to recovering 

copper from fly ash.  Nothing of note. 

223



Folder 021: Foundry 
This folder contains two reports, one from 1948 and one from 1963 

regarding the Foundry.  These reports are primarily concerned with the efficiency of 
the facility.  The 1963 report includes a map that shows the layout of the building.  
Not sure if this is the foundry in Ripley or the foundry in Calumet. 

Folder 022: Flowsheets – Misc. 
This folder contains a number of flow sheets.  I scanned four of them.  Some 

additional flowsheets in the folder consist of flow sheets for the Champion mine and 
mill,  a flow sheet for the Houghton Road Commission.  

Folder 025: Facilities 
This folder contains documents related to facilities in the Calumet region. 

Folder 028: Foundry – General Reports 
This folder contains some loose document and two bound reports from 1965. 

1. The first report is “Appropriation Methods Report on Automation of Calumet
Foundry”.  This report contains plan maps of the foundry, but it is unknown if 
this is the foundry in Calumet or in Ripley. 

2. The second report is “Preliminary Appropriations Report on New Ball
Production Foundry”, which also contains some nice detailed drawing of a 
proposed facility, but it is unknown is this is in Calumet or Ripley. 

Folder 029: Foundry Products Team Meeting 
This folder contains the minutes from the meetings of the Foundry Products 

Team.  Most of these are concerned with marketing of products.  Not of much use.  

Box 200: 

Folder 007: Inventory 
This folder contains documents listing the supplies on hand within Lake 

Chemical.  Included within these documents is a list of chemicals.  Not sure if 
this would be helpful or not. 

Folder 017: Material Control Staff Meeting 
This folder contains a single document from June 18, 1968, regarding 

Inventory clean-up at the warehouses, shipments of scrap copper, the production of 
grinding balls at the foundry, and problems with staffing due to National Guard 
obligations. 

Folder 021: Memorandums of Agreement 
This folder contains a large assortment of MOAs between C&H and a variety 

of organizations, such as: The Florida Agricultural Experiment Station, The Ohio 
Agricultural Experiment Station, Purdue University’s Agricultural Experiment 
Station, New York State College of Agriculture, Michigan State, University of 

224



Minnesota, and West Virginia University amongst others related to copper oxide as 
a fertilizer and the use of copper as a fungicide. 

Folder 022: Metallurgy - General 
This folder contains a single technical paper titled, Research Extraction 

Metallurgy” by A.D. Turnbull from 1962. 

Folder 023: Methods of Analysis 
This folder contains a handful of technical papers from abroad, and a single 

paper written by G.L. Craig, titled, “Distillation of Ammoniacal Copper Carbonate 
Solutions”.  Probably not of much use. 

Folder 025: Milling and Concentrating 
This folder contains four monthly statistical charts related to “Mine-Mill 

Smelter Variation and Flotation Allocation Factor-Chart, from April-July of 1962.  
1. Scanned a letter from Sept. 6, 1950 from R.M. Haskell regarding sand banks and
reclamation. 

Box 201: 

Folder 021: Slag Utilization 
This folder contains correspondence and promotional brochures related to 

the use of slag in a variety of commercial products, such as mineral wool, insulation 
and fiberglass.  

1. Scanned a piece of correspondence from February 11, 1959, that details
the disposal of slag into Torch Lake. 

2. Scanned a piece of correspondence from 1950, detailing the disposal of
slag into Torch Lake 

Folder 022: Slime Investigation 
This folder contains a report from 1955 which describes the installation of a 

Cyclone application in order to better recover copper from slimes within the 
Tamarack Reclamation Plant.  It is overly concerned with the economics of the 
process and does not articulate the input flow or the output flow from the process. 

Folder 023: Smelting and Refining 
This folder contains correspondence and reports regarding the efficiency of 

the smelting works in the late 1940s to the mid 1950s.   
1. Scanned a piece of correspondence from 1957 detailing the dumping of

waste into Torch Lake. 

Folder 024: Soda – Lime Refining Process 
This folder contains correspondence related to patent issues with a 

Folder 027: Spent Wire Lubricant 
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This folder contains correspondence and reports regarding the separation of 
wire drawing lubricants and sale of the product. 

1. Scanned a report from 1946 on “Spent Wire Lubricant”
2. Scanned a report detailing the “Grease Reclamation Plant: from 1947.

Box 202: 

Folder 005: Tamarack Reclamation – MCMT Project 
This folder contains correspondence about an agreement between C&H and 

MTU regarding the microscopic study of copper and gangue materal.   

Folder 018: Zinc 
This folder contains technical reports and correspondence from the 1940s 

and 1950s  related to the leaching of zinc to produce agricultural products such as 
zinc carbonate.  It is unknown is C&H ever produced this product.   

Folder 019: Zinc Chromate 
This folder contains correspondence between C&H and other companies 

from 1953 regarding the shipping of samples of zinc chromate, a product commonly 
used as a paint pigment, to C&H for testing 

Box 399: 

Folder 001: Lake Chemical – Preliminary Drafts and Data 
This folder contains files related to the board of directors for the newly 

incorporated Lake Chemical Co., and how the shares and dividends and costs will be 
distributed between C&H, Harshaw Chemical and investors.  

Folder 002: The Prozite Company 
The folder contains a bound volume related to the finances and organization 

of the newly incorporated company. 

Box 512: 

Folder 9: Lake Chemical Co - Dissolution 
This folder contains documents related to the dissolution of Lake Chemical 

into Calumet & Hecla in 1965.  Most of the documents are concerned with 
transferring the ownership of a handful of patents to C&H from Lake Chemical. 

Michigan Technological University Archives and Copper Country Historical 
Collections 

MS-002: Calumet and Hecla Mining Companies Collection 
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Dan Schneider 
Series 4.4.14 (4.3.7) 
Box 55: 

Folder 055/034: Dollar Bay Land and Improvement Co., Deeded to Tamarack 
& Hancock Chemical Company, 1910 

This folder contains correspondence relating to the Tamarack Mining 
Company’s efforts to secure deeds for a coal dock and the Hancock Chemical Company 
works from the Dollar Bay Land and Improvement Company. 

1. July 9, 1910 — James MacNaughton to George Flagg. Letter indicates the coal dock
was located on these lots: Lot 3, Section 2, Township 55, Range 33 and Lot 1, Section 
32, Township 55 Range 33 
2. September 20, 1910 — MacNaughton to Flagg. Letter stating “It is rather a serious
situation to have our coal dock at Dollar Bay, or at least a part of it, located on land 
not belonging to us. 

Box 84: 

Folder 084/013: Chemical Plant Proposal, 1964-1965 
This folder contains several drafts, and several copies of the final draft, of a 

proposal to double the production facilities of the C & H chemical plant at Lake Linden. 
C & H apparently produced copper oxides at its still house in Lake Linden, probably a 
more “raw” material than the copper-derived agricultural chemicals being produced 
at Lake Chemical. 

1. Latest draft of the proposal is dated May 12, 1965. It includes financial
projections, a history of C&H’s chemical production, and a description of the process 
for producing copper oxides. The process is split into two “circuits,” Circuit A using 
“uncontaminated scrap copper,” which was more expensive to obtain on the scrap 
market, and Circuit B using material that was “often contaminated with lead and 
zinc and the oxide that is produced is likewise of a lesser purity. This makes 
excellent material for fungicidal and fertilizer uses in agriculture and is sold as 
such. The raw material cost is generally low enough so that the oxide can be further 
process into refined copper and sold at profit.” 
2. An earlier draft dated October 19, 1964 includes a hand-drawn flow chart of the
“leaching-still house operation” for the A Circuit: Leaching  Still  Filter  Dryer 
 Bagging; and for the B Circuit: Leaching  Still  Filter  Smelter. 
3. October 1964 – A report on the feasibility of adding a parallel
production/packaging line for oxides at the Still House contains lots of financial 
statistics and projections, and more significantly a list of equipment used to process 
and package oxides. The list of manufacturers and their equipment (with 
[References to drawings, listed in Card File Boxes for C & H Drawings, MS-005]):  
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1. Combustion Engineering Inc., Raymond Division [MS-005 Card File
Box 18] 

a. Raymond Furnace and Accessories
b. 40-inch “Imp. Mill.”
c. 4-foot diameter Raymond Cyclone
d. Two 8-inch Raymond Air Lock Valves

2. Pulverizing Machinery Division of Slick Industrial Co. [MS-005 Card
File Box 25] 

a. One F1-24 Mikro-Pulsaire Collector
3. St. Regis Paper Company [MS-005 Card File Box 25]

As. 100-pound bagging machine. Drawings located in MS-005, 
Drawer 271 (“New Number” 32-D-17) indicates a bagging 
machine was installed at the Still House in Lake Linden. 

Folder 084/001: Report on a Proposed Cuprous Oxide Business. 1965 
This folder contains a large stack of documents related to C&H’s 1965 efforts to 

develop a process for producing copper oxide that would eliminate the use of stills and 
use a less costly grade of scrap. The documents include historical information from the 
1950s about Cuprous Oxide production. They do not mention Lake Chemical by name, 
though cuprous oxide production figures are given for cuprous oxide production 
facilities in both Tamarack Reclamation and at Lake Linden. 

Box 85: 

Folder 085/017: Copper Carbamate Chemicals Project 1832 Interim Status 
Report, DATE??????? 

This folder contains a report on agricultural field trials of copper carbamate 
chemicals as well as a study of market feasibility for such products. No indication is 
given as to whether they were actually put into production. 
There is a description of production process (laboratory scale); a history of copper-
based fungicide use in agriculture; results of field trials for “C&H M-20” 
(dimethyldithiocarbamate) and “C&H E-20” (ethylenebisdithiocarbamate); and a 
flow chart showing an apparently hypothetical production process for these 
products. 

Folder 085/016: Report on the Removal of Lead and Zinc from Copper 
Ammonium Carbonate Leaching Solutions, 1946 

This report by L.C. Klein describes experiments to remove lead and zinc 
contaminants from rich copper leaching solutions. Lead and zinc were most 
problematic among an unspecified number of elements that would contaminate 
copper-rich ammonia solutions during the leaching process. Zinc would dissolve along 
with the copper, and lead would form colloidal suspensions in the ammonia. In both 
cases, the impurities would end up in the finished oxide products, rendering them 
unsuitable for some applications. 
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The report, dated January 15, 1946, describes processes that were tested for 
removing each element. There is a list of chemical reagents used during these tests. 
The most successful ones were: 

For Zinc: Silicates of Soda (DuPont’s “F Grade”) added during 
leaching 

For Lead: Barium Chloride Crystals and Anhydrous Calcium 
Chloride 
It is not clear whether these methods were applied on a production scale. 

Box 57: 

Folder 057/016: Harshaw Chemical Company, 1944 
This box contains correspondence relating to C&H’s early business relationship 

with Harshaw Chemical, predating the Lake Chemical Company’s organization. 
Correspondents include C & H President A. E. Petermann, C & H Vice President E.R. 
Lovell, Harshaw Chemical President W.J. Harshaw, and C & H ________ G. L. Craig. Their 
early partnership was spurred by the opportunity to produce cuprous oxide for the U.S. 
Navy as an ingredient in the paint for its ships’ hulls during World War II. 
1. March 24, 1944 – Petermann to Harshaw & Co.: “We understand that your process
for producing cuprous oxide has proven very encouraging in laboratory and small 
scale operation but that no commercial practice has been developed. We also 
understand that you wish us to participate in the development of a commercial 
procedure for producing cuprous oxide, and possibly cupric oxide, and copper 
powder. We are very much interested and shall be glad to participate with you.” 
2. March 21, 1944 – Internal memorandum Petermann to Lovell stating Harshaw
has developed a method for cuprous oxide production and is looking into getting 
patent protection. 
3. March 22, 1944 – Internal C & H memorandum from Craig on visit to Harshaw
Chemical. This describes the patent process for “Navy grade cuprous oxide” using 
C & H mixed oxide from Tamarack Reclamation as a basic raw material. 
4. March 25, 1944 – Lovell to Petermann. Cuprous oxide was used in making paint
for the hulls of ships. This letter describes a proposal to split the cost of setting up 
pilot plant for oxide production 50-50 between C & H and Harshaw Chemical. 
5. April 6, 1944 – Harshaw to ??? This letter recommends installation of the pilot
plant either in Elyria or Lake Linden, and to order equipment suitable for 
commercial-scale production right at the get-go, before testing the smaller scale 
plant. “Inasmuch as the situation has developed with the War Production Board 
which makes it practically mandatory that we move quickly, I feel that we should 
got to the commercial continuous rotary at once . . . I am very much afraid the War 
Production Board will decide to give the job to some other manufacturer and we 
might be out of the picture until the war is over.” This letter mentions specifically 
red copper oxide. 
7. August 29, 1944 – Craig to Lovell. (Copied) Harshaw Chemical has made a
proposal to C & H for the latter company to install production equipment for C-O-C-S 
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(Copper Oxychloride Sulphate) at one of its existing facilities. The letter describes 
the production process and lists the raw materials for a batch of C-O-C-S: 

1,210 lbs Copper Wire (5-24 gauge, iron and solder free) 
350 lbs salt (Commercial, Chippewa, Ohio Salt Co.) 
620 lbs Sulphuric Acid (Commercial 66⁰Be!, General Chemical 

Company) 
477 lbs Aqua Ammonia (26⁰Be!, Du Pont) 
110 lbs Caustic Soda (76% Flake, Columbia Alkali Company) 

Byproduct: Brown Oxide 
6. August 31, 1944 – Craig to Lovell. Brown copper oxide is directly saleable to
Harshaw Chemical Co. 

Box 60: 

Folder 060/004: Harshaw Chemical Company, 1945-1951 
This folder contains a sizeable stack of correspondence related to Lake Chemical’s 
formal organization. These include contracts, legal incorporation details, discussions 
of patent protection for processes, and numerous progress reports on the construction 
of Lake Chemical’s physical plant (some of these are included as PDF scans). In 
correspondence related to processes, there are frequent references to furnaces used to 
produce copper chemicals. The Calumet & Hecla drawings collection contains 
drawings of a “Furnace House,” which may or may not be related to Lake Chemical. 
The folder contains Harshaw’s Annual Report for 1944 (not especially relevant) as well 
as a “Babson’s” report on Harshaw Chemical Co. Early setbacks to production were 
apparently few, but included an inability to procure caustic soda. The folder gives 
some perspective on Harshaw’s broader interests in minerals. 

1. July 6, 1945 – Harshaw to Lovell. Early plans called for a yearly production of
“3,600,000 lbs of COCS or its equivalent Cupric Hydroxide,” also the production of 
300,000 lbs of black copper oxide. Harshaw also recommended “provisions should 
be made for the manufacture of Red Cuprous Oxide used primarily in the 
formulation of anti-fouling paints.” 
2. July 31, 1945- Lovell to Harshaw. “We are proceeding as rapidly as possible to lay
out both units in our Tamarack Reclamation Plant building. The scrapping and 
removal of idle flotation equipment will proceed promptly in order to provide the 
necessary space.” 
3. September 8, 1945 – Draft of lease to Lake Copper Company. Plant to be located in
the southwest corner of C & H’s Tamarack Reclamation Building. (See scanned first 
page of lease and accompanying drawing). 
4. October 1, 1945 – Petermann to D. T. Perry (C & H Secretary Treasurer). “Lake
Chemical has been incorporated, but we have not held the meetings of incorporators 
and directors necessary to perfect its organization.” 
5. January 4, 1946. Harshaw to Lovell: Black Copper Oxide should be made an
official Lake Chemical product. 
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6. January 7, 1946. Early report on installation of production equipment includes
description of structural changes to Tamarack Reclamation Building (see included 
PDF scan). 
7. January 15, 1946 – Lovell to Harshaw. Calumet & Hecla manufacturing Cupric
Oxide, then selling it to Lake Chemical. Lake Chemical not producing it directly. 
8. January 31, 1946 – Petermann to W. H. Brown (Harshaw Attorney). Petermann
sent Harshaw a copy of the L.C. Klein report referenced above, relating to removal of 
lead and zinc from ammonia leaching solutions of copper. 
9. April 22, 1946 – Harshaw to Lovell: “Steps are being taken to contact the various
manufacturers of ceramic colors, and I am hopeful that they will see fit to place 
their orders with us for cupric oxide.” 
10. June 17, 1946 – Harshaw to Lovell. Indicates that Oliver Filters [MS-005 Card
File Box 26] were part of the production process for one of more of the Lake 
Chemical products. C & H drawings Drawer 271 contains operator’s manuals for 
Dorr-Oliver filters. 
11. August 16, 1946 – Drake Perry (Harshaw Chem.) to Lovell. “We are also much
impressed and pleased by the progress made at the new plant of Lake Chemical” 
12. September 12, 1946 – Harshaw to Lovell. “The production of 50 tons for the
month is very pleasing. I think this is almost a record for a new installation.” 
13. October 7, 1946 – Harshaw to Lovell. Refers to “cement copper”
14. January 9, 1951 – Harshaw to Lovell requesting 100-lb bag of zinc concentrates
from C & H. “I believe I am correct in assuming that you are shipping your 
concentrates to the smelter in St. Louis.” 

Folder 060/032: Smelting and Chemical Department, 1945-1949 
This folder contains scattershot correspondence related mostly to smelting activities, 
with some reference to secondary (scrap) copper and copper oxide production. There 
is also correspondence dealing with a proposal under which C & H would smelt Quincy 
Mining Company copper concentrates under contract. 

1. March 16, 1945 – Smelter Superintendent H. C. Kenny to C & H General Manager
A.H. Wohlrab. Letter in which Kenny describes costs and equipment necessary to 
ramp up secondary (scrap) copper refining. 
2. October 12, 1945 – Kenny to Lovell. This letter describes accounting methods for
inventories of oxides on hand at C & H: “The oxide distribution sheet for last month 
showed only one kind of unpackaged oxide on hand, namely, Lake Linden and 
Tamarack oxide combined. This was done because both materials are now kept in 
the same bin and there is no way of knowing which is which.” 
3. June 15, 1946 – Kenny to Wohlrab. Kenny proposes an estimate system for copper
absorbed in smelter furnace bottoms. He estimates more than 600,000 pounds of 
copper were being absorbed into the bottom of their largest smelter over the course 
of a five-year period. 

PDFs scanned from this folder: 
1. January 29, 1946 – Kenny to Wohlrab. Letter describing a new plan for the
storage of secondary copper scrap, one calling for new rail lines. 
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2. February 7, 1946 – Kenny to Wohlrab. Letter describing storage of oxide at the
Tamarack plant. 

Box 138: 

Folder 138/003: Cost Improvement Program, 1967 
These cost-improvement plans, dated as late June 23, 1967, list potential methods of 
cost savings for all of the Calumet Division’s above- and below-ground operations. 
Given the timing relative to the strike and shutdown, it is doubtful whether any of 
these were implemented. Recommendations for the Chemical plants are reproduced 
below. There are recommendations for the smelter and Ahmeek Mill, as well. 

1. Chemical Plants
Replace “Trackmobile” with Cable Car Mover at Blending Plant 
Install Chip Handling System for Cleaning Still 
Resume use of Excess Smelter Steam at Lake Linden Still House 

2. Chemical Plants (Second Set of Recommendations)
Set up Flow Sheet and Equipment for Cal-Cop-10 Operation 
Install Unit Loading System at Tamarack 
Install Bulk Blending System (High Volume) 
Replace 40 H.P., 25 cycle motor on Raymond Mill with 50 H.P., 60 cycle – 

increase production – improve product quality 
Balance Leaching and Distillation Capacity by Addition of One More Still 
CO2 Method Development 
Method to Monitor Cuprous/Cupric Ratio from Oxidizing Tower 
Truck Loading Dock – Leaching Plant 
Integral Wash System on Leach Tank 
Increase Leach Tank Circulation 
P.H. Recorder at Tamarack 

Box 139: 

Folder 139/023: Parallel Circuit/Blend Bale House, 1965-1966 
This folder contains reports related to upgrading the material handling equipment at 
the Lake Linden Still House. 

1. January 6, 1966 – “Preliminary Investigation – Still House” submitted by B. N.
Raudio. Subject: “Handling and disposal of oxides after they are chipped from the 
stills; this limited [sic] to the stillhouse.” This document contains an excellent of how 
copper bearing ammonia accretions chipped from the stills were moved and 
utilized in the copper oxide production process. (Note: My oral history interviews 
have indicated chipping these accretions from the chambers of the stills was a 
regular maintenance activity). It appears most of this material was fed back into the 
copper oxide production system. (Note: This is a really excellent document for 
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describing the process, with two hand-drawn diagrams attached. I would have 
scanned it except it related more directly to the Lake Linden still house than to Lake 
Chemical. 
2. February 23, 1966 – A. S. Edwards (Lake Linden Chemical Plant Dept. Head) to J.
Alico (Division Head). Budget appropriation request for the installation of a parallel 
drying and packaging system to be built alongside the Still House’s existing drying 
and bagging system for copper oxides. Total cost: $77,000. This included 
modifications to the building. There is no indication in the associated records as to 
whether this request was approved. This may relate to material from Box 84, 
described above. Here there is a more complete equipment list, including such 
details as air piping and ducts, electrical installation (cost only). Major equipment 
components are identical to those described under Box 84 above. 

Box 166: 

Folder 166/028: Bureau of Mines Reports, 1951-1968 
This folder contains annual reports of “Consumption of Copper Materials” to the U. S. 
Department of the Interior’s Bureau of Mines. Numbers reported are apparently for 
both Lake Chemical and the still house in Lake Linden. They contain data about the 
amount and type of copper scrap on hand at the companies and amounts of secondary 
copper the product contained (the total metal recovered from copper scrap for the 
year). The folder also contains instructions for filling out the forms, with definitions of 
terms.  
1. Data for 1968:

Type of Scrap Amount Received 
for the Year (lbs) 

Amount 
Consumed (lbs) 

Year-End 
Inventory (lbs) 

No. 1 Wire and 
heavy copper 
scrap 

1,603,000 1,648,300 218,700 

“Copper  Clad” 
scrap 

7,938,300 7,351,800 1,588,500 

“Cu. Bearing” scrap 5,859,100 7,424,100 3,110,000 

2. Total metal recovered from copper-base scrap for the year 1968 was 5,538,875
lbs, all in chemical compounds. 

Folder 166/003 National Agricultural Chemical Association, 1955-1965 
This folder contains reports similar to Folder 166/028, but to the USDA’s Agricultural 
Stabilization and Conservation Service through the National Agricultural Chemical 
Association. The reports are inventories of spray grade copper oxide on hand on Sept. 
30 of each year. For example, in 1965 Lake Chemical had on hand 422,358 lbs of 
undiluted copper oxide and 329,726 lbs of copper oxide in mixtures. 
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Box 315: 

Folders 315/001 and 315/002 
Each folder is a card-file box containing equipment inventories written on 4x6 index 
cards. They are arranged based on the type of equipment, as opposed to location. 
These inventories include equipment types from beam balances to bull dozers, Dorr 
thickeners to steam stamps. Many have handwritten dates, many of these date 1954, 
but there is no indication as to the significance of the dates (date inventory was taken 
or what?). Nearly all of the cards list type and location of equipment. In many cases, 
other relevant details are listed such as drive type, size, etc. From these cards a listing 
of equipment in various facilities could be compiled, but it seems unlikely that this 
could be tied to time element. 

Box 233: 

Folder 233/001: Lake Chemical Tax Returns 
This folder consists of Lake Chemical’s Tax Return  for Sept. 7, 1945 to June 30, 1946, 
the company’s first year in business. It is bound in a ledger book with other divisions’ 
tax returns. 

• Lake Chemical was incorporated Sept. 7, 1945 in Michigan. Office address
was listed as 1 Calumet Avenue, Calumet, MI. Its business serial number, 
“(From Instruction N),” was 66. 

• Lake Chemical’s gross sales for the year totaled $5360.82. The company lost
$2,096.05 in its first year. 

• Accompanying records indicate C & H and Harshaw each owned 50 percent
of the stock in the company (each putting in a $150,000 capital investment). 

• Lake Chemical bought $22,135.20 worth of material for manufacture and
accrued $4,410.92 worth of “other costs.” Its inventory at the end of the year 
was $19,924.12. 

Box 26: 

Folder 026/034 
This folder contains invoices from the Western Union Telegraph Company. Nothing of 
relevance. 

Folder 026/039: Purchase Orders, Calumet Division, 1963-1964 
This folder contains documentation of materials C & H purchased from Lake Chemical. 
Most of these are blanket orders to cover future requests made by authorized 
personnel. 

Examples: 
Fine Salt  No. 1 Warehouse 
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Sulfuric Acid  Lake Power Plant 
Copper Carbonate  external customers as indicated by marketing 

department 
Copper Hydrate  external customers as indicated by marketing department 
TBCS (Superior Label)  external customers as indicated by marketing 

department 
TBCS (Regular)  external customers as indicated by marketing department 

Folder also contains some specific orders. 
1. August 19, 1963: 3,200 lbs Sulfuric Acid   C & H’s Lake Boiler House
2. August 20, 1963: 50,000 lbs Superior Label TBCS  Superior Fertilizer &
Chemical Co., Tampa, Fla. 
3. April 17,1964: Four bags Fine Salt  Calumet & Hecla

Folder 026/040: Purchasing Orders, Harshaw Chemical Co., 1963-1964 
This folder contains documentation of purchasing orders for the Harshaw Chemical 
Co.; the products were often shipped directly to customers. These are sufficient to offer 
some perspective on the volumes of different chemicals being produced for shipments 
during the defined time period, and the places where these materials were shipped. 
Copper Hydrate, in particular, is shipped in much larger amounts than was typical in 
the late 1940s (see below). Also a good source of information about shipping methods 
employed. 

Examples: 
June 22, 1964: 5,000 lbs Copper Hydrate  Chem-Salts Inc., Powder Springs, 

Ga. 
April 13, 1964: 50,000 lbs C-O-C-S  Niagara Chemical, California. 
April 13, 1964: 300 lbs Thallophyticidal Copper Sulfate  Chicago. 
March 12, 1964: 65,000 lbs C-O-C-S  Ontario, Canada. 
September 20, 1963: A note on an order for 300 lbs Copper Hydrate to be 

sent ground freight to Scientific Supplies Company in Seattle reads: “Must be fresh 
stock – Royal Blue in color and free of oxidation discoloration.” 

July 19, 1963: 1,000 lbs Copper Hydrate   Ontario, Canada. 

Folder 026/043: Lake Chemical Shipping Orders, 1947-1948 
This folder contains shipping orders for Lake Chemical product. All of these orders are 
for Copper Hydrate and nearly all are for small amounts. It is possible that during this 
early stage, these shipping orders represent samples of Copper Hydrate being sent out 
to prospective customers. When large amounts of Copper Hydrate were shipped, it was 
usually to Harshaw Chemical’s plant in Elyria, Ohio. 

• Product was sent in drums, tins, bottles, glass jars, bags
1. January, 1948: 11,997 lbs sent to Harshaw Chemical in bags. Notation reads:
“Load opposite brake end of car.” 

Folder 026/044: Lake Chemical Shipping Orders, 1949 
More shipping orders for Copper Hydrate. Lake is still usually shipping small amounts. 
One exception is: 
1. February 4, 1949: 22,000-lb order (440 bags) sent to Witco Chemical Co., Chicago.
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Box 27: 

Folders 027/001 through 026/009: Lake Chemical Shipping Orders, 1950-
1959 
This folder contains more shipping orders. Below are references to specific orders, and 
general notes, which characterize the nature of the shipping activity during that time 
period. A table showing the breakdown of products shipped per year follows. 

1. February 20, 1950: 40,000 lbs Copper Hydrate sent to Nuodex Products Co.,
Elizabethtown, New Jersey. 
2. June 29, 1950: Another 40,000 lbs Copper Hydrate sent to Nuodex.
3. May 12, 1953: Internal Memorandum, F.W. Muller to various. This documents a
conference between Harshaw Chemical and the Niagara Chemical Division of the 
Food Machines & Chemical Co. The memo indicates some kind of formal business 
relationship may have existed between Harshaw and Niagara. More significantly, it 
recommends minimizing inventories of C-O-C-S in expectation of “further decrease 
that is in sight for copper chemicals.” 

• Houghton Flour Mill (Houghton) and Best Potato Warehouse (Lake Linden)
make frequent purchases of TBCS during this period.

• Shipping orders for C-O-C-S almost invariably have a handwritten analyses of
the product on them.

• C-O-C-S is typically formulated at a 56 percent concentration.
• C-O-C-S is shipped in bags differentiated as “Niagara Bags,” “Lake Bags,” and

“old style bags.”
• During the early part of this period, TBCS was not shipped as frequently as

were some of the other chemicals.
• 

Year Products Shipped Comments 
1948 Copper Hydrate 
1949 Copper Hydrate 
1950 Copper Hydrate, TBCS Tri-Basic Copper Sulfate (TBCS) was  frequently sent 

as free samples to different potential customers. 
1951 Copper Hydrate, TBCS, C-O-

C-S 
C-O-C-S is typically shipped in large amounts (e.g. 
50,000 lbs to Niagara Chemical on February 
19,1951) 

1952 Copper Hydrate, TBCS, C-O-
C-S 

1953 Copper Hydrate, TBCS, C-O-
C-S 

1954 Copper Hydrate, TBCS, C-O-
C-S 

Shipping orders in this folder give the impression 
that Copper Hydrate was shipped very quickly after 
its production. 
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1955 Copper Hydrate, TBCS, C-O-
C-S 

1956 Copper Hydrate, TBCS, C-O-
C-S 

1957 Copper Hydrate, TBCS, C-O-
C-S 

1958-1959 Copper Hydrate, TBCS, C-O-
C-S 

In contrast to earlier years, TBCS is the most popular 
chemical in this folder. 

Folder 027/010: Lake Chemical Bills of Lading, 1963-1964 
This folder documents shipments of “copper concentrates,” “fungicide,” and copper 
hydrate via the Clairmont Transfer Co. and the Soo Line Railroad Company. 

Folder 027/011: Lake Chemical Shipping Orders, 1963-1964 
This folder contains shipping orders for the time period described above. Copper 
Carbonate emerges as a new product, not seen in previous shipping orders. In fact it is 
the only product covered in this folder (there are only three shipping orders in this 
folder). 
1. August 9, 1963: 2,100 lbs “Copper Carbonate – Light” shipped to Sinclair Mineral
& Chemical Co., Chicago. 
2. October 12, 1964: 600 lbs Copper Carbonate delivered to Lionel Toy Corp.

Folders 027/012 through 027/15: Lake Chemical Advice of Shipping, 1963-
1964 
These folders contain documents which provide little information beyond that already 
found in the bills of lading. Lake Chemical continued to produce and ship Copper 
Hydrate, C-O-C-S, and TBCS during this period. Copper Carbonate, as mentioned above 
was also shipped. 

Folder 027/016: Lake Chemical Advice of Shipping, 1963-1964 
This folder is notable because the documents within it use a wide gamut of different 
terms to describe TBCS. It is not clear whether the terms denote different types of 
TBCS: 

• TBCS Regular
• TBCS 53 (Referring to a 53 percent concentration)
• “TBCS 53 (Micronized Tribasic Copper Sulfate)”
• “TBCS 53 (Regular)”
• “TBCS 53 – Haviland Bagged Material”
• TBCS 53 Superior
• “TBCS 53 (Basic Copper Sulfate)”

Folder 027/017 and 027/18: Lake Chemical Advice of Shipping, 1963-1964 
These folders contain nothing of interest. 

Folder 027/033: Lake Chemical Co. Requisitions, 1963-1964 
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This folder contains internal C & H documents of materials requisitions for the Lake 
Chemical Company. The information contained is excellent with regard to the basic 
raw materials Lake Chemical used on an ongoing basis. The list of documents below is 
not a comprehensive list, but gives dates of requisition for presumably consecutive 
orders of each product sufficient to paint a picture of the general frequency of 
deliveries. Indications are this is not the complete set of requisition documents from 
that time period. 

• Sulfuric Acid: One tank car requisitioned for Lake Chemical February 5,
1964; also March 9, April 30.

• Sulfuric Acid: 3,000 lbs transferred from Lake Chemical to C & H Lake
Linden boiler house May 7, 1964. Similar amounts transferred March 3,
March 12, April 6; 1,600 lbs transferred June 22.

• Ammonia: 10,798 lbs transferred from C & H Lake Leaching to Lake
Chemical April 29,1964. Similar amounts transferred January 24, February
12, February 21, March 6

• “Marasperse”: 20 bags requisitioned for Lake Chemical February 19, 1964.
• Fine Salt: 60,000 lbs requisitioned for Lake Chemical October 16, 1963.

Identical amounts December 2, 1963 and March 2, 1964
• Caustic Soda, 50% Liquid: 1 Tank Car requisitioned for Lake Chemical

October 22, 1963. Also September 21 and November 5, 1964.
• Three glass electrodes and three asbestos fibre reference electrodes no.

39170 requisitioned for Lake Chemical September 20, 1963.

Folder 027/036: Lake Chemical Co. Invoices, 1956-1957 
This box contains invoices for power and materials purchased from C & H. 
1. December 29, 1956: “Electric Power – per Upper Peninsula Power Company
invoices dated 12/14/56.” Invoice total is $51.26. There is a handwritten notation: 
“COCS 40.50; Hyd 10.76.” 
2. December 29, 1956: Conversion Charges. 8,603 lbs Cu @ 9.96 cents  $856.86
3. December 29, 1956: Invoice for 388/M Gallons of Lake Water; 69,500 KWH
electricity; 1,140 units of steam 
4. December 27, 1956: Invoice

a. For No. 1 Copper Scrap diverted to C-O-C-S production:

Date Amount (lbs) 
11/8/56 40,420 
11/19/56 40,745 
11/23/56 40,020 
12/10/56 42,255 
12/14/56 44,785 
12/13/56 41,555 

b. For a “bailing charge” and a “direct buying charge.”
c. For 8,734 lbs no. 1 copper scrap “suitable for chemical operations
(hydrate)”; copper content 8,603 lbs 
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5. January 31, 1957: Invoice for 5,610 lbs “Copper Bearing residue w/ 1.51% Pb.”
This was apparently a credit to the Lake Chemical account, with the material being 
sent to the C & H smelter to be refined. 

Folder 027/023: USDA Report of Pesticides on Hand, 1960-1963 
This folder contains reports to the USDA Commodity Stabilization service of pesticide 
inventories on hand September 30 of each year. There is limited correspondence 
related to clerical aspects of this reporting. The folder contains the front panel of a 
paper C-O-C-S bag of the type used to package product sold to and branded by the 
Niagara Chemical Division of FMC Corporation (See attached PDFs). The middle panel 
of the bag includes directions for formulating C-O-C-S for crop application. 

Lake Chemical reported the following chemical stocks: 

Year Copper Sulfate 
(lbs) 

Basic Copper Sulfate 
(lbs) 

1960        154,000   674,300 
1961        274,300   360,300 
1962        250,250   549,475 
1963        192,900   639,198 

Folder 027/024: Copper Forms & Products – Reports of Operations & 
Shipments, 1953-1964 
This folder contains quarterly inventory reports to the U.S. Department of Commerce, 
Bureau of the Census, of stocks of copper and copper-based products on hand at Lake 
Chemical for the time period defined. Weights reported appear to be that of the copper 
content only for each product. Figures are reported in generic categories with Lake 
Chemical reporting stocks of “unalloyed copper scrap,” metal in process,” and “finished 
products.” (See accompanying PDF) The numbers are so general as to not be incredibly 
illuminating. Inventories are broken down more specifically in handwritten note sheets 
accompanying each form. For example: 

1. Fourth Quarter, 1954: 326,000 lbs total shipments — 52,000 lbs Copper Hydrate,
0 lbs TBCS, and 274,000 lbs C-O-C-S. 

Folder 027/030: Annual Report of Shipments & Production of Inorganic 
Chemicals, 1951-1959 
This folder contains reports to the U.S. Department of Commerce, Bureau of the Census 
on product produced and shipped. Total product weight is given, not just copper 
content. 
1. Report for 1954 and 1955 gives percent copper content for formulations of
Copper Hydrate (63% Cu), Tri-Basic Copper Sulfate (53% Cu), and Copper 
Oxychloric Sulfate (C-O-C-S; 56% Cu). Production and shipping figures for 1955-
1959 are given in the same manner. 
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Shipping and production numbers were reported as follows: 

C-O-C-S 1955 1956 1957 1958 1959 
Production for all purposes 
(incl. further mfg.) 

1,170,000 1,086,000 1,687,780 2,745,455 2,904,280 

Total Shipments & 
Interplant Transfers 

1,354,000 950,000 1,484,380 2,665,051 3,217,422 

Copper Hydrate 1955 1956 1957 1958 1959 
Production for all purposes 
(incl. further mfg.) 

237,400 166,400 

Total Shipments & 
Interplant Transfers 

222,400 156,950 

TBCS 1955 1956 1957 1958 1959 
Production for all purposes 
(incl. further mfg.) 

0 0 

Total Shipments & 
Interplant Transfers 

3,100 8,200 

Folder 027/031: Annual Report of Shipments & Production of Inorganic 
Chemicals, 1960-1964 
Production and shipping data reported in same manner as for 1951-1959. Figures 
were given as follows: 

C-O-C-S 1961 1962 1963 1964 
Production for all purposes 
(incl. further mfg.) 

1,314,500 1,098,700 1,543,400 1,143,550 

Total Shipments & 
Interplant Transfers 

1,230,500 1,233,000 1,505,500 1,075,500 

Copper Hydrate 1961 1962 1963 1964 
Production for all purposes 
(incl. further mfg.) 

401,600 91,400 103,400 132,350 

Total Shipments & 
Interplant Transfers 

363,850 103,200 107,100 118,750 

TBCS 1961 1962 1963 1964 
Production for all purposes 
(incl. further mfg.) 

424,260 764,080 732,910 390,830 

Total Shipments & 
Interplant Transfers 

638,950 814,662 587,690 746,544 

Copper Carbonate 1961 1962 1963 1964 
Production for all purposes 
(incl. further mfg.) 

6,740 12,775 -25 22,400 

Total Shipments & 
Interplant Transfers 

6,740 0 6,000 3,800 
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Note at bottom of report for 1959-1964: “Lake Chemical Co. was dissolved as of 
11/2/64. These chemicals will be included in the report of Calumet & Hecla, Inc.” 
This seems to indicate C & H continued production of agricultural chemicals after 
Lake Chemical dissolved. 

Box 26: 

Folder 026/001 through 026/007: Income Tax Returns, 1957-1964 
These folders contain Lake Chemical’s federal tax returns for the years’ specified. 
Ledger sheets other documents found alongside the tax returns are often more useful 
than the returns themselves. 
1. “Analysis of Inventory Transactions” for Fiscal Year Ending (FYE) 6/30/58.
Materials on Hand: copper scrap, copper solutions, caustic soda, ammonia, 
sulfuric acid, salt, “off-color hydrate,” bags, “copper in process.” 
2. “Adjustments to Finished Goods Inventory” document associated with the above
document. Inventory lists the following materials on hand: C-O-C-S, Copper 
Hydrate, TBCS (Divided into four categories: “Calumet,” E-Z Flow, Traylor Chem, 
Weil-Elliot, indicating Lake Chemical held finished product for multiple customers) 
3. Ledger Sheet for FYE 6/30/59. Indicates Copper Carbonate was introduced in
this year. Sodium Chloride listed as material. 
4. Packet of ledger sheets for FYE 6/30/59. Lists raw materials associated with each
product: C-O-C-S (Ammonia, Copper Scrap, Sodium Chloride, Sulphuric Acid); 
Copper Hydrate (Caustic Soda, Copper In Solution); TBCS (Ammonia, Copper 
Scrap, Sulphuric Acid). 
5. Data Sheet for FYE 6/30/60. Copper Carbonate produced.
6. Ledger Sheet for FYE 6/30/61. Lists Soda Ash as raw material. Also lists “Fibre
Drums” (Oral History narrator PS described loading bags of chemical into cardboard 
drums, four 50-lb bags per drum). Ledger sheet also lists “Copper Bearing Residue.” 
7. 1962 Tax Return indicates an equipment investment of $3,541.81.

Folder 026/008: U.S. Corporations Income Tax, 1953-1955 
This folder contains nothing of interest. 

Folder 026/013: State Business Activities Tax Return FYE 6/30/58 
This folder contains nothing of interest. 

Folders 026/014 through Folder 026,015: State Tax Returns FYE 6/30/59 and 
6/30/61 
These folders contain one item of interest: 
1. Ledger sheet for FYE 6/30/61. “Merchandise purchased for manufacture or
resale” breaks down raw materials used to make Copper Carbonate: Sulfuric acid, 
soda ash, off-color hydrate. So at least some off-color copper hydrate, which was 
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unacceptable to customers, was repurposed for the production of Copper 
Carbonate. 

Folders 026/019 through 026/024: Various tax documents, 1955 to 1964 
These folders all contain state or federal tax documents, none of which contribute 
much information of use. 

Folders 026/009 and 026/010: Lake Chemical Cost Sheets, Purchases and 
Requisitions, 1945-1947 
These folders contain requisition orders, materials lists, and accounts of personnel 
expenditures (including engineering, design, and planning as well as physical 
construction) related to the construction of manufacturing plants for C-O-C-S and 
Copper Hydrate in the southern end of the Tamarack Reclamation facility. There are 
also cost sheets and requisition orders for physical upgrades to the building itself. The 
dates on these documents suggest active design, construction, and began as early as 
June 12, 1945 and lasted at least until June 1 of 1947.  In some cases, C & H’s existing 
equipment was retrofitted to serve a new purpose for Lake Chemical. These documents 
describe the materials used for these construction and installation activities in 
excruciatingly minute detail (down to nuts, bolts, and flanges). Scanned documents at 
the end of these notes provide a general overview of the various projects involved in 
getting the chemical manufacturing plants up and running. These documents contain 
job numbers which can easily be cross-referenced with the detailed documentation 
these folders contain, described above. There is also a flow sheet of the C-O-C-S 
production process. Some of the findings which stood out from this massive stack of 
documents follows: 

• From 1945 to 1946, an oil storage tank at Tamarack Reclamation was
repurposed for the storage of caustic soda, requiring installation of steam
heating coils and piping.

• Documents relating to the C-O-C-S plant mention “Sludge Storage Tanks,”
14 feet inside diameter and 16 feet high made of yellow pine staves with
agitators.

• Electric motors in the plant ran on three-phase, 25-cycle electricity.
• C-O-C-S production involved six steel reaction tanks lined with lead.

1. H.E. Williams (C & H) to R.A. Lacht (Harshaw). Letter describes placement of the
plant’s sulphuric acid unloading station, for the unloading of tank cars. The letter 
states the sulfuric acid storage tank was 300 feet from the proposed location for the 
unloading station, and at substantially lower elevation. 

Folder 026/012: Accounts Receivable – Paid Invoices, 1963-1964 
This folder contains Lake Chemical’s sales invoices to outside customers, as well as for 
material transfers between it and the Calumet Division. 

Folders 026/017 and 026/018: Michigan Business Receipts, 1961-1963 
These folders contain financial records related to tax preparation. Nothing of interest. 
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Folder 026/035: Standard Costs, 1961-1962 
This folder contains financial minutia which is not of interest. 

Folder 026/036: Profit and Loss and Cost of Production Data, 1949-1952 
This folder contains general cost of production data and a few profit and loss reports 
relating to Lake Chemical Company operations. It also contains a detailed cost report 
produced in the 1950s. This report has succinct descriptions of what Lake Chemical’s 
products were used for: 

• Cupric Hydrate: “This product is used primarily to make copper
naphthenate and, although an excellent fungicide, is too phytotoxic for
general use on plants. It is commonly used as a preservative for wood, fish
nets, and various fabrics that are exposed to severe weathering.” This
indicates this product was sold as a raw material for manufacture into other
products.

• C-O-C-S: “All COCS production goes to the Niagara Chemical Division of the
Food Chemical Corporation. This organization, in turn, sees it under their
own brand name as a “quality” fungicide. In reality, it is very similar — both
as a product and in application — with TBCS.

• TBCS: “is looked upon in the market as a standard copper fungicide,” but
many other copper companies were able to produce and sell it more cheaply.

Folder 026/038: Lake Chemical Company Plant Equipment Depreciation 
Schedule 
This folder contains lists of plant equipment and extensive ledger sheets documenting 
many of the same costs described in the documents in folders 026/009 and 026/010. It 
included a copy of the following letter, relating to Lake Chemical’s originally expected 
life span as a company: 
1. November 10, 1960. C & H president to W. Harshaw: “When Lake Chemical was
established originally, its life was set for five years and all the equipment, etc., which 
the company had was to be depreciated in the five-year period.” The letter goes on 
to state Lake Chemical’s life span was later tied to that of the Calumet Division. 
Minutes from a November 29, 1960 Lake Chemical Co. board meeting are attached 
to the letter, indicating this arrangement was made official at that meeting, with 
Lake Chemical’s life span being tied to the Calumet Division, which at that time was 
expected to expire as of January 1, 1967. 

Folders 026/041 and 026/042: Lake Chemical Cash Payments, 1961-1964 
This folder contains cash payment slips relating to everything from C-O-C-S bags to 
telegraph charges, freight charges to general operating expenses. 
1. The final statement dated 11/25/1964 states: “To transfer cash balance to
Calumet Division as of November 2, 1964 due to termination of the Lake Chemical 
Co.” The cash balance transferred is about $1,500 less than the Calumet Division’s 
original $150,000 ownership stake in Lake Chemical. 
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Emma Schwaiger 

6.3.1.3 Project Files 
Box 164 
Folder 164/002: Project # 1916 (Chemical Processing), 1966-1968 

This folder contains project information about Research and Development at C&H. The 
objective is to improve in chemical processing and products. 

1. March 17, 1966 – C&H interoffice correspondence about additional bagged production of
B-circuit oxide being in demand. Tests were done on Drying-Pulverizing by the Fine 
Grinding Corporation, which meant that C&H could outsource the drying, pulverizing, and 
blending of copper oxide. 
2. July 28, 1966 – Two different tests were done concerning leaching. The results of these
tests were that “the ammonia-CO2 system is not a particularly effective extraction medium 
for this type of bound copper.” 
3. January 1, 1967 – “Calumet & Hecla, Inc. is in the chemical business especially through
Calumet Division activities. There is a long and successful experience based on inorganic 
chemistry. New people, new techniques for research and new facilities provide capability 
for significant new accomplishment in copper as well as through use of related metals – 
zinc and manganese.” 
4. January 5, 1968 – To W.F. Jones from L.C. Klein. “A sample of Clevite scrap, weighing
246.5 grams was leached to completion in an ammoniacal leaching solution. Volume of 
solution was measured before and after leaching, and analysed for copper and nickel 
before and after leaching, and the amount of copper and nickel leached from the sample 
was calculated. Copper pick-up was 63 grams, and nickel pick-up 0.265 grams. This 
represents a nickel pick-up of 0.422 pounds of nickel per hundred pounds of copper 
leached. A sample of Detroit Aluminum and Brass material is currently being leached, and 
results will be available in a few days. A sample of Federal Mogul scrap has recently been 
obtained and will be tested following the Detroit sample.” 
5. January 9, 1968 – To L.G. Stevens from L.C. Klein – Production of Cal-Cop-10 at
Tamarack. Document copied. 
6. January 22, 1968 – Screen sizing and chemical analysis of various C&H products.
Document copied. 
7. March 21, 1968 – Research Project Progress Report – Changes to Tamarack Leaching
Plant and the Lake Linden Still House. Document copied. 

Folder 164/003: Project # 1920 (Copper Recovery from Slag and Tailings), 1968-
1969 

This folder contains project information about the Copper Recovery from Slag and 
Tailings – CD-1920 in order to develop process procedures for recovering copper from slag 
and tailings. 

1. Project leader: L.C. Klein – “Tests were made to simulate heap leaching, with dilute
ammonia solutions on oxidized tailings from the Gay, Central, and Delaware tailings 
deposits. Recoveries of copper were 62% from the Gay sands, 67% from Central, and 60% 
from Delaware sands after two weeks of intermittent leaching and aeration. Copper was 
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recovered from the dilute solutions on ion exchange resins, which were then eluted to give 
a concentrated copper ammonium carbonate solution, which under proper conditions 
contained in excess of 60 grams per liter of copper.” 
2. April 7 and 11, 1969 – From National Spectrographic Laboratories, Inc. Samples of slag
were chemically analyzed and reports were sent back to C&H. Documents copied. 
3. Research Project Progress Report – “Samples of the Ahmeek Bank containing 4 lbs. of
copper/ton were leached using a 1% ammonium carbonate and 1% ammonia leaching 
solution.” 
4. March 12, 1969 – Summary Status Report-Ammoniacal Leaching of Mill Products, by
Howard E. Day, Quality Control Manager, Calumet Division, Calumet & Hecla Group, 
Universal Oil Products. Technical and narrative report. 

Folder 164/004: Project # 1921 (Refer to #1916-Chemical By-Product Removal and 
Recovery), 1969 

This folder contains project information on the continuation of Project #1916 to 
develop process procedures for removal and/or recovery of chemical by-products. 

1. Research Project Progress Report - Possible use of “a scrubbing device to be used for
upgrading steel scrap generated from the leaching of copper-lead alloy clad steel. This 
material, after leaching has a tightly adhering scale of basic lead carbonate and in this form 
has to be sold at a reduced price. Plans have been drawn up for a process to upgrade the 
steel by wet-scrubbing, and for recovery f the lead as a by-product. Quotations have been 
received from the Hardinge Company for a scrubbing device. 

Several tests have been made using ion exchange resins supplied by the Illinois 
Water Treatment Company, to determine whether a commercial process for removing 
nickel from ammoniacal leaching solutions can be developed. The resins in the ammonia 
form are first loaded with copper ammonium complex ions, then contacted with the nickel 
contaminated solutions, and the nickel, being more active chemically, replaces the copper. 
It has also been found that if the resin is loaded with cuprous copper rather than cupric, the 
removal of nickel is more effective. Extractions ranging from 25% to 91% of the nickel have 
been made under different conditions. 

Samples of electronic scrap, containing several precious metals and a considerable 
amount of copper were received from the USBM Station at Salt Lake City for experimental 
recovery work. Samples were first burned to remove insulation, plastics, etc., then leached 
with ammoniacal solutions. Most of the copper was recovered, but it is believed that 
passing this material through a hammer mill after burning would partially disintegrate 
parts such as electronic tubes and capacitors and expose more of the copper and other 
metals. No additional work has been done on the previous metal recovery.” 
2. March 28, 1969 – Letter from Dan Lupo at the Tingstol Company to Larry Stevens talking
about buying the copper salts removed during the crystallization of spent ammonium 
persulfate.  
CuSO4 (NH4) 2SO4 6H2O 

Folder 164/005: Project # 1922 (Refer to #1916-Chemical Processing Pilot Plant 
Studies), 1969 
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This folder contains information on the continuation of Project #1916 about process 
improvement to reduce costs and improve product quality. 

1. February 6, 1969 – Letter from G.E. Lengyel to E. Sanderson. Break-even sales on
Tamarack Leaching Products. Document copied. 
2. Research Project Progress Report – “Test work was continued on the production of a
commercial grade of cuprous oxide by the distillation of highly reduced leaching solutions 
in the experimental distillation device. Trouble has been experienced on a laboratory scale 
in completely reducing the copper ammonium carbonate leaching solutions to give a water 
white, 100% cuprous copper solution. In practice, solutions containing 90% of the copper 
in the reduced form are not hard to product. We have now found an ion exchange resin that 
will effectively separate the last traces of cupric copper from highly reduced solutions to 
give a water white solution which on distillation in the absence of oxygen should give a 
high grade of cuprous oxide. Patent disclosure forms for producing cuprous oxide by this 
method have been filed.” 
2. Research Project Progress Report – “It was found that the carboxylate ion exchange resin
does not permit selective removal of cupric ion from a cupric-cuprous ammonium 
carbonate solution. It was demonstrated that a colorless solution containing only cuprous 
ammonium carbonate can be obtained by passage of the mixed solution through the ion 
exchange resin taking precaution to include air. Such a process would appear to have value 
in the preparation of red cuprous oxide directly from such solutions. It is recommended 
that this process also by studied further. 

Detailed reports on past work can be found in the general Research and 
Development files under Project #1916.” 

Box 160 
Folder 160/042: Project # 1745 Lake Chemical (Refer to #1913 Milling Process), 
1963-1964 

This folder contains information about what happened with Lake Chemical products 
after C&H and Harshaw broke apart in 1964. 

1. May 9 & 22, 1963 – Correspondence between A.C. Boorman, Jr. & L.F. Engle about the
percentages of other chemicals found in the copper carbonate compared with that of the 
Tennessee Corporation. Document copied.  
2. August 24, 1964 – Letter from A.C. Boorman, Jr. to B.C. Peterson, Stewart Bear
(President), Tracy Baxter (Purchasing Agent), R.R. (Dick) Heinze (Chief Chemist), & Mr. 
Duckworth (Manager of Agricultural Products Division). “Mr. B.C. Peterson and I met with 
the above-named individuals on Tuesday, August 18, to review our respective positions 
and interests in Lake Chemical – Lake Chemical having recently been purchased by 
Calumet, and Niagara being the chief customer of Lake Chemical. Prior to our purchase of 
Lake Chemical, Harshaw maintained, for all practical purposes, sole contact with personnel 
of Niagara.” Document copied. 
3. September 18, 1964 – From A.C. Boorman, Jr. to Mr. Tracy Baxter at Niagara Chemical
Division. Follow-up from previous document, including drawings of the machine and 
equipment layouts. Document copied. 
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Folder 160/047: Project # 1810 (Refer to Project #'s (1832-1834) Chemical 
Research), 1969 

This folder contains information about Chemical Research CD-1810 (Formerly CD-
1832 and CD-1834) about new products to serve the agricultural and industrial market and 
processes for their manufacture. 

1. March 7, 1969 – From C.H. Suter to G.L Craig and L.G. Stevens. C&H will not proceed any
further on this project. 

6.3.1.2 Research Department Databooks 
Box 203 
Chemical/Mineral Composition, Processing Techniques 1951-1968 

This box contains the databooks for Chemical and Mineral Composition and 
Techniques at C&H. These books contain technical measurements and numbers for different 
projects and processes. The list of the individual books and their contents has been copied. 

1. Books 1-A – 37.

Box 204 
Chemical/Mineral Composition, Processing Techniques 1951-1968 

This box contains the databooks for Chemical and Mineral Composition and 
Techniques at C&H. The list of the individual books and their contents has been copied. 

1. Books 38 – 77.

Box 205 
Chemical/Mineral Composition, Processing Techniques 1951-1968 

This box contains the databooks for Chemical and Mineral Composition and 
Techniques at C&H. The list of the individual books and their contents has been copied. 

1. Books 78 – 117.

Box 206 
Chemical/Mineral Composition, Processing Techniques 1951-1968 

This box contains the databooks for Chemical and Mineral Composition and 
Techniques at C&H. The list of the individual books and their contents has been copied. 

1. Books 118 – 166.

6.3.5 (6.3.5) General Department Files, 1907-1969 
Box 557 
Folder 557/004: Report to C&H, Inc.-Acquisition Possibilities in the Chemical 
Industry 

247



This folder contains a report on the possibilities of C&H expanding into more chemical 
industries. 

1. April 2, 1954 – Acquisition Possibilities in the Chemical Industry – Report to Calumet &
Hecla, Inc. C-59077. By: Arthur D. Little, Inc. Cambridge 42, Massachusetts. 

“As authorized by your acceptance of our proposal of January 6, 1954, we submit 
our report on the segments of the chemical industry which offer attractive possibilities for 
diversification by Calumet & Hecla, Inc. This completes Phase I of our study.” P. IV 

A list was provided telling C&H areas that they should expand in and others that 
they do not recommend for further study. P. 1-2. 

Possible Interest: 
Ceramics 
Metals & Alloys 
Pigments & Reinforcing Agents 
Alkalis & Chlorine 
Coal Tar Crudes 
Petrochemicals 
Plastics materials 
Compressed Gases 
Electrochemicals 
Wood & Cellulose Chemicals 
Pharmaceuticals 

Not Recommended: 
Acids 
Adhesives 
Catalysts 
Chemical Equipment 
Chemical Specialties 
Cosmetics 
Detergents 
Electroplating Chemicals 
Explosives 
Fats & Oils 
Fine Organics 
Printing Inks 
Protective Coatings 
Solvents 
Synthetic Fibers 
Synthetic Rubber 
Textile Chemicals 
Water-Treating Chemicals

Box 558 
Folder 558/012: Miscellaneous Data on Chemicals and Metals Development, 1966 

This folder contains information on various chemical projects within C&H and those 
which incorporate C&H products. 

1. February 25, 1966 – Correspondence between C&H and Terra Chemicals International.
C&H to possibly provide trace element formulations for the Terra fertilizer complex, but 
they would have to add zinc and other chemicals to the mix to allow for the most efficient 
fertilizer. 
2. February 7, 1966 – Information that Traylor might soon buy out Ladora Mineral &
Fertilizer Inc. and that perhaps C&H should get involved and buy them before Traylor does 
so that they do not have such a large competitor in the industry. 
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3. February 18, 1966 – Executive Office document from S.N. Hartwell to Dr. C.P. Stanford,
R.W. Johnson, & R.R. Allen. Some Considerations for our Future in the Agricultural and 
Industrial Chemicals Business. Document copied. 
4. May 1966 – Copper Oxide vs Copper Sulfate. Document copied.

Box 558 
Folder 558/013: Miscellaneous Data on Chemicals and Metals Development, 1963-
1966 

This folder contains information and correspondence about the use of magnesium & 
salt water in different chemical processes related to C&H products. 

Box 558 
Folder 558/014: Miscellaneous Data on Chemicals and Metals Development, 1966 

This folder contains information on the different trace mineral compounds that C&H 
worked on or could have worked on. 

Box 558 
Folder 558/015: Miscellaneous Data on Chemicals and Metals Development, 1966 

This folder contains information on chemical products using manganese. 

1. March 18, 1966 – A Manganese Survey – By L.G. Stevens

Box 558 
Folder 558/016: Miscellaneous Data on Chemicals and Metals Development, 1966 

This folder contains information on chemical products using molybdenum. 

Box 558 
Folder 558/017: Miscellaneous Data on Chemicals and Metals Development, 1966 

This folder contains correspondence between C&H and Terra Chemicals about 
different chemicals, information about the trace minerals that C&H has or can produced, 
information about possibly buying out Treylor Chemical, and articles about different 
chemicals used in agriculture.  

1. May, 1966 – Preliminary Market Scope Study of Trace Elements in Agriculture for
Calumet & Hecla, Inc. by Kirst and Sampson, Inc. 

6.4 (Subseries 6.4) Sales, Marketing and Advertising, 1936-1969 
Box 557 
Folder 557/001: Market Survey-Industrial Copper Chemicals and Copper Powder-
C&H Cons. Copper Co. 

This folder contains a Market Survey about Copper Chemicals and Copper Powder. 

1. September 14, 1951 – Market Survey – Industrial Copper Chemicals and Copper Powder.
Calumet & Hecla Consolidated Copper Company, Calumet, Michigan. Produced by Booz, 
Allen, & Hamilton Management Consultants.  
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“This report presents our findings and recommendations relative to the market for 
industrial copper chemicals and copper powder. Although originally planned as a study of 
the primary market for mixed copper oxide and cupric oxide, this survey was broadened in 
scope when it was found that the Calumet division’s growth opportunities in these specific 
fields was limited. 

The importance of product and process research and development to the future of 
the Calumet division in industrial chemicals was also seen early in the survey. This 
required a much more detailed analysis of these features than a market study of this type 
normally requires.” P. I 

“Analysis of our findings has led to the summary conclusion that Calumet and Hecla 
has a valuable business opportunity in the field of industrial copper chemicals. In total, 
industrial copper chemicals represent a 27 million dollar annual business, of which 9 ½ 
millions is Calumet and Hecla’s short range opportunity.” P. II 

“Regarding C&H’s present mixed oxide product, it is recommended that an effort be 
made to develop a suitable process for conversion to cuprous oxide to gain the advantage 
of a higher margin and a growing market. Calumet and Hecla now has about 80% of the 
market for its mixed copper oxide, but this volume is in a material of limited application.” P. 
III-IV 

“Furthermore, the basic profit opportunity in a selective chemicals business makes 
it much more attractive to C&H than the traditional mining and smelting business.” P. VI 

Chapters: 
I. C&H in the Field of Industrial Chemicals – P. 1 
II. The Market for Copper Oxides – P. 9
III. The Market for Copper Powder and Copper Compounds other than Oxides –

P. 18
IV. Industrial Applications of Copper Powder and Copper Compounds – P. 38
V. Copper Chemical Manufacturers – Their Methods and Future Prospects – P.

72 
VI. Recommended Program for the Calumet Division in the Field of Copper

Chemicals and Copper Powder – P. 81

“In the early 1930’s the Charles Hardy Company requested permission of C&H’s 
management to sell mixed oxide for industrial uses. Through this proposition, C&H was 
provided with a market for this material at a time when demand for metallic copper was at 
a 40-year low. Also, the oxide sold for the price of copper, f.o.b. Calumet, producing an 
additional profit equal to freight costs since primary copper normally was sold on a 
delivered basis.” P. 1 

“Two separate leaching facilities are available, Lake Linden and Tamarack. The main 
difference between the two is in the type of material processed. Lake Linden is considered 
the “dirty” or contaminated circuit since it is here that the lower grades of scrap are 
processed, resulting in an impure product. Concentrates from Lake Linden are usually 
smelted for their copper content or are used for agricultural applications. On occasion, the 
Lake Linden circuit can be “cleaned up” and the resulting oxides sent to the Tamarack 
plant, dried, bagged, and sold for industrial use. 
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Tamarack is fed selected scrap, and the resulting oxide is filtered, dried, and bagged. 
Oxides from the Tamarack operation are sold for industrial purposes. In addition, cupric 
oxide is manufactured at Tamarack.” P. 4-5 

Cupric Oxide = Black 
Cuprous Oxide = Red/Brown 

8.1.20.2 Construction 
Box 19 
Folder 019/006: Summary Report: Supply of and Demand for Zinc Chemicals and 
Zinc Dust, 1951 

This folder contains the survey report on the supply and demand of zinc from the 
Battelle Memorial Institute for agricultural use. 

1. November 30, 1951 – Survey Report on Supply of and Demand for Zinc Chemicals and
Zinc Dust to Calumet and Hecla Consolidated Copper Company. By Robert E. Holmes and 
Richard J. Lund of the Battelle Memorial Institute, 505 King Avenue, Columbus 1, Ohio. 

“The total market for any one of the zinc chemicals – zinc dust, zinc chloride, or zinc 
sulfate – is insufficient to encourage investment in new capital equipment, sales 
organization, and research time. This is especially true of either zinc chloride or zinc 
sulfate, neither one of which can lead to any substantial side development in other 
profitable chemical production. 

Zinc dust, as a single sales product, is not likely to result in an attractive net profit in 
view of the relatively low selling price for this product in terms of zinc value in the 
concentrates. It has, however, the intriguing aspects of having a present demand sufficient 
to provide an immediate market to support an initial investment, and of providing means 
leading to the development of a number of saleable zinc salts and other chemicals deriving 
from SO2 and zinc. Examples of these other chemicals are zinc and sodium hydrosulfite, 
liquid SO2, sulfuric acid, sodium sulfite, sodium bisulfite, sodium sulfate, sodium zincate, 
zinc naphthanate, oleate, and other soaps. Zinc dust, used in the manufacture of 
hydrosulfite or sold to dyestuff companies and other companies using it as a reducing 
agent, would be substantially returnable to the flow-sheet for the producing of zinc 
chloride, zinc sulfate, and other zinc compounds. 

Any plans drawn up for building a chemical production based on zinc dust from 
sphalerite should include consideration of the best method of manufacturing the dust 
(distillation or electrolytic), availability of caustic soda and soda ash necessary for 
producing sodium salts, liquefying equipment for SO2, equipment for recovering SO2 and 
producing sulfuric acid, flexibility of equipment to permit switching from one product to 
another and the adding of new products with a minimum of shut-down time, replacements, 
and added investment.” P. 2 

8.3.2 (8.3.2) Lake Chemical Co. (with Harshaw), 1941-1965 
Box 58 
Folder 058/29: Harshaw Chemical Co. Matter, Correspondence, 1944 

This folder contains correspondence from and to Harshaw Chemical. 
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1. March 21, 1944 – “The Harshaw Chemical Company has developed s method of
producing cuprous oxide from Calumet and Hecla Consolidated Copper Company’s zinc free 
mixed copper oxide. This method was disclosed to Mr. Craig and appears to be entirely 
different from any of the methods now used and protected by patents held by others. The 
Harshaw Co. is having a patent search made to confirm this opinion.” 

“The Harshaw Company’s proposal generally was that Calumet and Hecla join with 
it in development of the process and in conducting a business of manufacturing cuprous 
oxide. Nothing very definite in the nature of the proposal fordivising costs and profits was 
made but Mr. Harshaw indicated that his Company would be willing to pay half the cost and 
I therefore assume that he intends to divide the profit equally also. The logical place to 
build a plant would be near the source of supply, of course, and it was thought that 
operations might be conducted either at our smelter or an adjoining building. Calumet and 
Hecla would do the operating and producing and the Harshaw Company would take care of 
the selling.” Document copied. 
2. March 22, 1944 – Report from A.E. Petermann about the Harshaw Chemical process.
3. August 29, 1944 – Memo to E.R. Lovell about the processes at Harshaw and what they
want to do at C&H. 
4. October 12, 1944 – Letter from R.A. Lucht to G.L. Craig about the setup at the Tamarack
leaching plant. Document copied. 

Box 60 
Folder 060/004: Harshaw Chemical Co.-Correspondence, 1945-1951 

This folder contains Correspondence and documents from the Harshaw Chemical 
Company, including their 1944 Annual Report (no mentions of C&H or plant at Tamarack), 
correspondence with Niagara stating that they want more COCS from Harshaw (1945), 
correspondence between Harshaw & C&H about their partnership, the new plant at Tamarack 
(lease & contracts), and general information. 

1. July 16, 1945 – To Mr. Harshaw from C&H. “The Board of Directors of the Calumet and
Hecla Consolidated Copper Company has authorized me to negotiate an agreement with 
your Company leading to the joint production and sales of copper chemicals substantially 
along the lines we have discussed, such agreement to be subsequently ratified by the Board 
of Directors of Calumet and Hecla before becoming effective. The details of our joint 
arrangement, of course, must be worked out, and we hope that this may be done promptly.” 
Document copied. 
2. August 8, 1945 – Preliminary contract between Harshaw & C&H.
3. September 8, 1945 – Updated contract between Harshaw & C&H. Document copied.
4. April 3, 1946 – C&H to Harshaw. “Calumet will sell its entire cupric oxide output to Lake
Chemical Company. The Harshaw Chemical Company will sell this product under the terms 
of the contract of November 12, 1945, between it and Lake Chemical Company.” 
5. Letters addressing the shortage of caustic soda and how Harshaw, C&H, or Lake
Chemical can get some, 1946. 
6. August 5, 1946 – C&H to Harshaw. Letter summarizing the first few months of
production. Document copied. 
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7. October 14, 1946 – Harshaw to C&H. Description of the proposed cuprous oxide process.
Document copied. 
8. November 26, 1951 – Financial Reports for Harshaw Chemical for September, 1951 & for
the year ending in September, 1951. 

Box 26 
Folder 026/040: Purchase Orders-Harshaw Chemical, 1963-1964 

This folder contains the purchase orders for Harshaw: from Lake Chemical to different 
chemical companies around the country. 

Box 591 
Folder 591/009: Harshaw Chemical Co/Lake Chemical Co, 1944-1947 

This folder contains correspondence between C&H and Harshaw about putting 
together Lake Chemical, information about the plant & chemicals, updates to the contract, 
correspondence about possibly patenting some processes, and other incorporation details. 

1. August 27, 1945 – Letter about the power, steam, and water at Lake Chemical. Document
copied. 

8.3.2.3.3 Taxes 
Box 25 
Folder 025/026: Income Tax, 1956-1957 

This folder contains the Income Tax reports for 1956-1957, including how much they 
spent on certain items. 

Box 233 
Folder 233/001: Income Tax Returns-Lake Chemical Co, 1945 

This folder contains the Corporation Income and Declared Value Excess-Profits Tax 
Return – 1945. Kind of Business listed as “Manufacture of Copper Chemicals.” Date 
Incorporated: “Sept. 7, 1945.” 

8.3.2.3.5 Miscellaneous Financial Records 
Box 25 
Folder 025/022: General Ledger, 1961-1962 & 1963-1964 

This folder contains the General Ledger for Lake Chemical, using a computerized 
record keeper to keep track of the numbers. 

Box 25 
Folder 025/023: Bank Statements, 1963-1964 

This folder contains the bank statements for Lake Chemical with all of their check 
stubs. 

Box 25 
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Folder 025/024: Auditor’s Report, 1946-1956 
This folder contains the Auditor’s Reports for Lake Chemical stating that the 

company’s tax reports are within reason and in good standing, and the corporation was 
liquidated in 1956. 

Box 25 
Folder 025/025: Standard Costs, 1960-1962 

This folder contains the balance sheets & income/expense statements for Lake 
Chemical using the computerized adding and subtracting system, as well as the 
Determination of Standard Cost for the Years 1960-1962 done by hand. 

Box 157 
Folder 157/001: Lake Chemical Co. Ledger, 1955-1956 

This folder contains a hand-written balance of: Cash for Lake Chemical, the balances 
for C&H and Harshaw individually, Hydrate Finished Goods Inventory, COCS Finished Goods 
Inventory, TBCS Finished Goods Inventory, Hydrate In Process Inventory, TBCS In Process 
Inventory, COCS In Process Inventory, COCS or TBCS In Process Tanks, Ammonia, Caustic Soda, 
Salt, Sulphuric Acid, Bags, Copper Scrap, Off Color Hydrate, Hydrate Plant Equipment, COCS 
Plant Equipment, Reserve for Depreciation Hydrate Plant, Reserve for Depreciation COCS 
Plant, Prepaid Insurance, Michigan Privilege Fee, Accrued Federal Income Tax, Accrued 
Payables, Accrued Property Taxes, Reserved for Federal Income Tax, Capital Stock Issued, 
Earned Surplus, Hydrate Sales, COCS Sales Returns and Allowances, COCS Sales, TBCS Sales, 
Cost of Sales – Hydrate, Cost of Sales – COCS, Cost of Sales – TBCS, Hydrate Sales Commissions, 
COCS Sales Commissions, TBCS Sales Commissions, Administrative Sales Expense – Hydrate, 
Administrative Sales Expense – COCS, Administrative Sales Expense – TBCS, Freight on 
Hydrate – LL, Freight on Hydrate – Cleveland, Trucking & Switching Hydrate, Trucking & 
Switching COCS, Freight on COCS, Trucking & Switching TBCS, Freight on TBCS, 
Administration, Accounting, Telephone & Telegraph, Travel Expense, Rentals, Property Taxes, 
Corporate Taxes, Heating Steam, Insurance Expense, Miscellaneous Expense, Director’s Fees 
and Expenses, Shutdown Expense, Inventory Adjustment Account, Manufacturing – Clearing 
Account Hydrate, Manufacturing – Clearing Account COCS, Manufacturing – Clearing Account 
TBCS, Conversion Clearing Account, Plant Supervision – Hydrate, Attendants – Hydrate, 
Operating Miscellaneous Supplies, Plant Maintenance – Hydrate, Electric Power – Hydrate, 
Fuel Oil – Hydrate, Depreciation – Hydrate, Rent – Hydrate, Property Taxes – Hydrate, 
Heating Steam – Hydrate, Insurance – Hydrate, Plant Supervision – COCS, Attendants – COCS, 
Plant Maintenance – COCS, Electric Power –COCS, Water - COCS, Miscellaneous Supplies – 
COCS, Steam – COCS, Depreciation –COCS, Rent –COCS, Property Taxes – COCS, Heating Steam 
– COCS, Insurance – COCS, Property Taxes – TBCS, Plant Supervision – TBCS, Attendants –
TBCS, Miscellaneous Supplies – TBCS, Electric Power – TBCS, Steam Operating – TBCS, 
Heating Steam – TBCS, Rent – TBCS. 

Box 157 
Folder 157/002: Lake Chemical Co. Ledger, 1946-1954 

This folder contains the same basic categories as 157/001 for Lake Chemical, along 
with a list customers and bills/credits for each at the back of the ledger. 
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Box 157 
Folder 157/003: Lake Chemical Co. Journal, 1952-1957 

This folder contains hand-written amounts for: Cash Receipts, Cash Disbursements, 
Record of Invoices, Credit & Debit Journal, and Cost Distributions throughout the different 
plants and chemical processes. 

Box 157 
Folder 157/004: Lake Chemical Co. Journal, 1945-1951 

This folder contains the same categories for the years 1945-1951. 

Box 338 
Folder 338/001: Lake Chemical Co. Cost Sheets, 1943-1948 

This folder contains the cost and expense sheets for: Electric Power Plants (General, 
Detail, & Repairs), Lake Linden Boiler Plant, Metallurgical Data (Amount of Copper Treated & 
Produced), Tamarack Reclamation Plant, TOL Mills, Tamarack Reclamation – Sand 
Treatment, Tamarack Reclamation – Copper Recovery, Tamarack Reclamation-Secondary 
Copper – Leaching, Tamarack Reclamation – Water Pumping Plant, Tamarack Reclamation – 
Distribution Labor, Secondary and Purchased Copper – Combined Operations, Tamarack 
Reclamation – Regrinding Plants, Tamarack Reclamation – Dredge, Tamarack Reclamation – 
Leaching Plant, Tamarack Reclamation – North Flotation Plant, Ahmeek Mill – Milling 
Summary, Ahmeek Mill – Division of Expense, Ahmeek Mill – Mill Data, Ahmeek Mill – Stamp 
Mill General Expense, Ahmeek Mill – Stamping Expense, Ahmeek Mill – Washing Expense, 
Ahmeek Mill – Flotation Expense, Ahmeek Mill – Regrinding Expense, Ahmeek Mill – Tailings 
Disposal Expense, Ahmeek Mill – Boiler Plant Expense, Ahmeek Mill – Pumping Plant Expense, 
Ahmeek Mill – Distributed Labor, & Ahmeek Mill – Electric Power Plant Expense. 

Great source for data about changes over time. Each month is reported for 1943-1948. 

Box 338 
Folder 338/002: Lake Chemical Co. Cost Sheets, 1936-1942 

This folder contains the cost and expense sheets for categories similar to those in 
Folder 338/001, along with others: Stamp Mills – Trucking, Ahmeek Mill – Mechanics, Surface 
Laborers, and Teams, & Tamarack Reclamation – Mechanics, Surface Laborers, and Teams. 

Great source for data about changes over time. Each month is reported for 1943-1948. 

Box 525 
Folder 525/001: Lake Chemical Co. Financial Reports, 1962-1963 

This folder contains monthly financial statements for the Lake Chemical Company 
using a computerized adding and subtracting system with graphs of production for the four 
main products. Included in these are:  

Balance Sheet: 
Condensed Balance Sheet 
Cash 
Accounts Receivable 
Inventories 
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Property, Plant, & Equipment 
Prepaid & Deferred Charges 
Accounts Payable 
Corporate Equity 

Income & Expense: 
Condensed Income & Expense Statement 
Product – Hydrate 

    COCS 
    TBCS 
    Copper Carbonate 

Detail of Non-Products 
Statistics 

Graphs: 
Cumulative Product Comparison – Pounds 
Cumulative Sales Comparison – Pounds 
Percentage of Net Profit to Total Sales 
Percentage of Net Profit to Invested Capital 
Percentage of Total Sales Annualized to Invested Capital Year-to-Date 

Box 525 
Folder 525/002: Lake Chemical Co. Inventory, Expenses, Misc. Data Sheets, 1962-
1964 

This folder contains Inventory, Expense, and Miscellaneous Data Sheets for each year, 
1962-1964:  

Raw Materials & Supply Inventories: 
Ammonia, Caustic Soda, Copper Scrap, Salt, Sulphuric Acid, Soda Ash, & Sodium 
Bicarbonate. 

Supplies: Bags (different sizes and for different chemicals) 
Finished Goods: Hydrate, COCS, TBCS, Copper Carbonate 
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AHMEEK MILL FACILITIES

C&H Water Mains ............................................................................................................................................ 1921 
Steam to Electricity - Booster Pump ....................................................................................................... 1925 
Ahmeek Power Plant Prelim Estimates with Drawings & Map - Stone & Webster ………. 1930 
Ahmeek Mill Steam Power Plant Prelim. Estimate of Construction Costs ............................. 1930 
Ahmeek Ash Disposal Telegram - MacNaughton & Stone & Webster ...................................... 1930 
Ahmeek Power Plant Prelim. Power Info. - Stone & Webster ..................................................... 1930 
Ahmeek Power Plant Operation of 13,800 Volt System - Stone & Webster .......................... 1930 
Report on Lightning Protection for Electrical System .................................................................... 1954 
The Leaching of Ahmeek Mill Concentrates ........................................................................................ 1958 
Ahmeek Concentrates History 1909-1963 .......................................................................................... 1963 
Ahmeek Mill Flow Sheet - Treating Cong. Mine Ore, Add. Equip. Required .......................... 1965 
Revision of Ahmeek Mill to Provide Greater Capacity - Meeting Minutes ……………..…….. 1965 
Ahmeek Mill Project M.C. Order Numbers - Phase I, II, & III ........................................................ 1965 
Ahmeek Mill - Crushing & Gravity Flowsheet ..................................................................................... 1966 
Ahmeek Mill - Fines Concentration Flotation Flowsheet .............................................................. 1966 
Ahmeek Mill Mineral Processing Flowsheet ....................................................................................... 1966 
Ahmeek Mill Ash Pump ......................................................................................................................... 1966-67 
Ash Pump at Ahmeek Mill .................................................................................................................... 1966-67 
Ahmeek Mill - Existing (17331-A) & Proposed (17331-B) Overflow Diagrams .................. 1967 
Ahmeek Mill Sampling & Effluent Handling ........................................................................................ 1967 
Steam Line from Ahmeek Mill to Tamarack Reclamation Plant ........................................ Unknown 
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lder lq CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 
GENERAL OFFICE 

CALUMET, MICHIGAN 
..JAS. MAC NAUGHTON,VIc&Pioolta.,.A GI:H'LMolt • 

.J. Q. ISII!:NNETTS,MaT.T-.~ CH- CLaM 

tr • ..J. NICHOLAS;F'Uoo<:HAao-AcMJOT 

11aroh 14, 1926 

ur. B. •· Baalaolt 
Oalunaet, II1ohigan 

At the .Ahmeek 11111 we have a steam-driven booster 

pump tor condensing water in connection with tlw low prooaure 

turbine. llr• :Burgan believes that this pump should be run 

by eleotriai tJ inaauuah as we shall have more than anout;h 

low pressure steam to operate the turbine when all the 

atamps at the .&l.iJDeek !all are running. 

?lease take this matter ~witn him to the end 

that ~ou aan advise me on the subJeat. 

.. 

Fo

. \ 
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STONE 8 WEJ:iSTER ENGINEERING CORPORATION 

49 fEDERAL' STREET, BOSTON 

February- 20, 1930. 

IJr. .Tames 1J!acNaught on, 
President, Ca1umet & Hecla Consolidated Copper Co., 
Calumet, l.Tich. 

Dear Sir: 

PCNIER PLAN'!' - AmiEEK !fiLL 

'-lle are submitting to you herein the resul.ta- of' our 
study of the steam. and power supply problem at the Ahmeek :M111. 

Foll.owing the procedure agreed upon in conference. in 
your office on December 9. 1929, we have prepared estimatea o~ 
construction and operating costs of a modern, low pressure-, 
saturated steam boiler house to replace the present plant now· 
approaching the end of its useful. life. We have also prepared 
siniil.ar· estimates of a. larger, high pressura boiler house. a.nd 
~ower plant which wou1d provide 7,500 kw. of new capacity for 
service in the Copper Company's system and woul.d furnish steam 
extracted f'rom the main turbine for the stamp. mil:l and pu.raping 
engine. 

CONSTRUCTION' ESTIMATES 

The low pressure boiler plant would supply the steam 
requirements: of' the mill. at· 155 lb. pressure and would include 
three 645 h.p. Stirling boilers equipped with forced draft 
under~eed stokers and would be designed for natural uptake draft 
OI>eration. A coal. handling system, consisting ·o:r belt conveyora 
between the rook bin structure and the new boiler bunkers. with~
crusher and auxiliary- equipment wouJ.d also be provided. TWo 
boi1er%;'f would have sufficient capacity to. meet the steam demand 
:for mil1 service but under normal. conditions it is intended that 
three boilers woul.d be in operation. VIe have assUiiled that, if · 
constructed, this boiler house would be located on the southerly 
side of the present p~, and power house and that it would be 
compl.ete in al~ respects. We estimate that such a pl.ant would 
cost $510,000, which includes an allowance for contingencies of 
about $48,ooo. A surmna.:ry- of this estinE.te may be found in 
Tabl.e I. 

The second and lar-ger program aside from supplying 
15~ lb. saturated steam for mill. and pump service wou1d generate 
enough addi tiona.1 steam to perrait. ful.l. capacity output of' the 
7,500 kw. turbine generator. For this purpose, we have se~ected 
three 865 h.p. Stirling boilers with superheater equipment to 
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deliver steam at 410 lb. ~ressure, 650° total temperature. 
These· boilers would be fired with underfeed stokers and would 
be equipped with feed water economizers, mechanica1 forced 
and induced draft. and water-cooled furnaces, to permit opera
tion at relatively high rates of steaming with good efficiencies. 
Coa1 band1ing equipment, consisting o~ receiving bunkers, 
crushers and a belt conveyor- system and ash sluicing facilities 
would be provided. This plant would be located as contemplated 
for the lower pressure :plant. ':le have planned on the construc
tion of a separate power house located just west of the present 
pump and power houae and in line therewith, which wou1d contain 
a single 7,500 kw. extraction type turbine generator exhausting 
to a sur:raae condenser through which mill. water woul.d be pumped 
for condensing purposes. Steam extracted from the turbine would 
be desuperheated to saturated temperature for mi11 supply serv
ice. A 1.3,200 vo1'to switch house with six circuits: and space for
two ~re, has been included, as wel1 as a ;,ooo kva. barik of 
transformers for service between the 13,200 volt bus and the 
2,300 volt mi11 system. 

Our estimated cost o~ the combined high pressure 
boiler and turbine p1ants and substation is $1,500,000 including 
$123,000 as an allowance for contingencies. See Tab1e II ~or 
the make-up of this estimate. 

<li?ERATING ESTiltfATES 

Our estimate of o~erating costs for the proposed low 
pressure boiler plant is based ·on operation of the plant with a 
crew of' eight men, which crew we believe woul.d be sufficient for 
continuous boiler house service. The yearly operating and main
tenance expense ·of this plant would tota1 about $1451 000 made 
up as follows: operating labor $10,700, miscellaneous supplies 
and expenses $2,300, maintenance labor and materia1 $7,000, and 
fuel. $125,000, with coa:t at $4.37 per net. ton f'.o.b. the high 
mill. trestle. The anticipated net steam de1ivery is the same as 
that o:r the present boil.er house, estimated to be 570 million 
lb. per year. 

We believe that a crew of fifteen men, including a 
chie:r· engineer, cou1d operate the pro;posed high pressure boiler 
and turbine :plan_t satisfactorily. Tll.e operators. of the :rnunps 
and present lo\v pressure turbine wou1d remain as at present and 
their wages are not included in our estimate o~ o~erating costs. 
'rle anticipate that about 56,000,000 kw-hr. wou.J..d be obtained 
:from the new plant in addition to the usua1 steam suppl.y to the 
mil1, entailing an operating and maintenance cost estimated at 
$305,000 ~er year, i.e., operating labor $2a.ooo, misce11aneoua 
supp1iea and expenses $3,500, maintenance $15,500 and fue1 $264,0

COl1PARISOlf O.F PLANS 

Either of the proposed programs shows a substantia1 
reduction in operation and maintenance expense in comparison 

00. 
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·with present costs. At Ahmeek ]Ji.l1 the cost o:f boiler house 
operation and maintenance runs about $19,,000 ~er year. The 
new low pressure boiler plant is estimated to require an annua1 
eJq?enditure some $50,000 less. The high pressure .Power plant 
-.vou1d increase :present steam generating expense a.t Ahr.aeek 1Ti11 
by :~110,000 but the generation of elect-ria energy ~rvitl't the · 
proposed new 7,500 kw. unit wou1d result in a decrease a~ 
$220,000 in present operating costs at Lake Linden, assundng 
that the production of 56,ooo,ooo h'-hr. per year is trans
ferred to the new :plant, so that the net saving in annual opera-
tion would be $l10,ooo. · 

If' capita1 charges be added, however, the overall 
result is added expense in con~arison with :present costs. I:f 
6% per annum be taken for interest, 8,% for appropriation to 
retireinent ·reserve., sufficient, at col!Il?ound interest, t a retire 
the investment in ten years, and 1% :for insurance and t~~es, the 
annua1 capital charges on the replacement boiler house wou1d be 
~J76,700. and ·on the alternative power plant- ~225 ,ooo, so that the 
net total added cost over present conditions wou1d be $26,500 
annua11y for the one and $11J,OOO for the other. 

· rhe significance of these cast figures depends upon 
circ~tances. The $26,700 added tota1 annua1 cost of the new 
boiler house might be considered as the inevitable consequence 
of a necessary replacement. 

The $11~1 000 per year, capitalized at 15%, represents 
an investmen-t of J)767, 000, for 7, 500 kw. relay capacity in the 
Copper Co~any's power system, or $102 per kw., which uni~ cost 
is 1ow in comparison with usua1 costs for p1ants of this size. 

Our analysis so far assumes that load carried on the 
new Ahmeek 1fil1 power pl.ant wouid be removed from the existing 
Lake Linden station. Ifs however, some or all of the energy 
produced at .~ek Idl1 is for the purpose of supp1ying new load, 
the situation is quite different. P1at• I has been prepared to 
tllustrate this condition. 

The figures across the bottom of the chart re~resent 
kw-hr. annua11y supp~ied for new load service, and at 56,000,000 
they coincide with the estimated plant output. The left-hand 
vertical. scale represents annua1 costs in dollars, and the right
hand scale the incrementa1 coat in mills per kw-hr. o~ the energy 
supplied to new load. 

Line A represents the yearly fixed charges on the 
plant of $225,000. Line B is drawn through $SO,OOO, to represent 
the addition of ~~305,000 operating and maintenance expense. 
Line a is below B at $335",000, representing a credit of $19),000, 
the present cost of steam production at ~ek 1ul1. Line D 
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starts $220,000 below line C at zero new load and ends even with 
a at 56,ooo,ooo kv·z-hr. new· load. The distance at which it is 
belou line C represents the saving in expense at Lake Linden 
due to load transfer, end the distance it is above the base 
representa the tota1 annua1 increase over ~resent casts incurred 
ih su~p1ying 1oada in excesa of present 1oads. Line E. repre
sents. the same cost. expressed in m111s per Irn-hr. · It wi1~ be_ 
noteQ that if the entire output of the new p1an~ were to supp1~ 
new load, the incrementa1 cost of_ this ener~ waul~ be six 
wi11s :p·er lav-hr., including fixed charges, but after due credit. 
for steam supplied to the mil1. · 

Uhder such conditions ~here v;ould be, of course, no 
rel~ capacity in the system. 

lTOTES ON S01!1E PODTTS OF DESIGN 

·we attach hereto, three :plat.es showing the location 
o:f the proposed new facilities in re1ation. to the other struc
tures at Ahmeek ]!ill., a plan and secti'on: of the proposed high 
pressure bo~er house, and a ~1~ and section of the pr~osed 
7,~00 kw. turbine plant. No drawing of the low pressure boiler 
house is included but wa have had in mind that i-t -vvou1d be ea
sent ial.ly. the same aa the high pressure plant, excepting for 
the omission. of economizers;, and induced draft fana and with 
such changes. in dimensions as would naturally occur. 

It will.. be observed. that in the turbine plant, we show 
a turbine generator and. frequency· changer. "lie have had up vvith 
four of the principal :manufacturers. the. rr..atter of supp·lying a 
25-cycla machine of this capacity and find that there is·~rac
tica11y- no n10dern develapr.1ent far such relatively small. 25-cycle 
turbines. .Four n~nu:facturera have offered to build direct
connected, 1,500 r.p.m. extraction t~e units; twa have offered 
60-cycle extraction type machines., which are a standard develop
ment • to be used in conjunction with a frequency changer.,. and 
two have offered a geared machine, using the standard 60-cycle 
turbine and a 25"-cycla revolving :rie1d alternator. The direct 
connect.ed unit is the most eff.icienu, most rel.iubla and also the 
most ex,pens:tve. The geared tmit ifl the least expensive, about. 
as econorrdca1 but probab1y the least reliable, although that 
phase of the matter may bear :further investigation. \Ve have 
tentatively selected the 60-cye1e rrachine with frequency changer 
because the prica is lower than for the direct-connected machine 
and the reliability probably better than the geared machine, al
though the efficiency is not aa good as e.ither of the others. 

We have made p1ans for handling coal as follows: 

V'le propose constructing a stee1 coal bunker on the 
same bents and at the same elevation aa the present rock bins. 
Our plan calls· for cutting into two of the rock bins and taking 
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approximately 12% of th~ capacity of each which it has seemed 
to us might not be objectionable. The capacity of the coa~ 
burucer thus provided wil~ be about 180 tons and it wil1 be poa
sibl.e to dump a trainload of coal into it in a. short time so 
that interruptions to the rock un1oading activities, if any~ 
wou1d be s1ight. The coal from the bunker would be discharged 
through two crushers to an ino1ined be1t conveyor which would 
carry it over to the bunker in the boiler house. This p~ 
seems to us to be simp1e~reliab1e 1 and not too expensive. If, 
however, there is grave objection to sacrificing a portion o~ 
the rock bin capacity for the storage of coal; we have worked 
out other alternatives utilizing the present storage facilities 
which can be employed satisfactori1y. 

The electric switching station and transfor.mer sub
station has been placed on the easterly side o~ the ~nera1 
Range Railroad tracks in order to keep the number o£ circuits 
crossing the tracks to a mdnimum. The pl.ans call for cutting 
the Tamarack Heo~amation and the MUtual Pumping Plant feeders, 
making the portion between the new switching station and Lake 
Linden power house serve ae tie ~ines and the remainder as 
~eeders. A one-1ine diagram o~ the switching· arrangements 
is also attached hereto. 

This shows a. sing1e main i3.2 kv. bua and a. tra.na:rer 
bus with an oi1 circuit breaker between so that the :reeder 
breakers may be 1nspecte4 and repaired without interrupting 
service. We have considered that it ia permissib1.e to open 
al1 other circuits at particuLar times without any dif~iou1ty 
arising. 

Encl.osures 
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PR!I,IMINART roa :B:STIJA'm .. 
PROPOBD .BOIL&R P¥NT• TU.IQ PLA!fT AH.Jl SUBSTATIO!f 

roa -
CAWIBl ! HJ:QLA -· .. -"QOH&OfdRAT!l! C9IIIJ co •. 

Stone I Yebater lngineerias Corp. 

1'hia eat1•t• coY era the coat o-1 ·a boiler boua• approx. $6•- x · 
104 • -containing thre• Claaa XXIII-. 2$ widei · Stirlinc boilerl -ot 86T- h. P• 
each, cleaipecl· tor 450· lb•·preisure.· lilq\lipllent iiaolude• atokert,·concrete 
atack 10' X lTS·· three 30,000 o.t.a.- torcecl draft tiil8i t&re• 4$,000 c.t.a. 
iaducecl draft fana, 2 boiler teed pullp•• th:ree SSOO a.t. eoonoJiiaera and 
a coaplete coal an4· uh hucllinl ajat ...... · · -- · · ... · · -

- Tbe turbiae houae will b• 4'• -x sa• and-will aontaia-oae T,soo tw. 
turbine-geaerator with" air cooler ailcl aa ·a,soo •• t •• two paa8- coridenl"er. 

· Tbe aubltatioa will· include three 1,66T kYa. tranator .. ra ancl 
awitohins equipaeat tor aix 13.2 t•• circuit•• 

Boiler '1\lrbiae Sub-· 
Plaat Plaat,. •:tatioa ~ 

Builcllal- ttlT,.500 t34,000 .11,000 tl62,500 
Kqu1p .. at loua4at1ona 3,500 10,500 
Boiler - 14,000 

Plant 262,000 .. - 262,000 
Draft Syatea 52,000 .. .52,000 
reed Water S7•te• 74,000 • -

T4,000 
Condeaaer SJ8tea 35,000 35,000 
Pipinl aa4 Coyerinl 15,000 2$,000 100,000 
Coal ancl .bll Handline IJ8t•• 59,000 

-- -- ;,,000 
Geaerator• an4 Kxcitere 211,000 2lT,OOO 
Switchias a Control Equi~at 3,500 19,000 22,500 
Coanection•• lupportal ~"•• s,soo 

- -
Kleotrical ~quipmeat Subeta.) 

-
Swi tell Gear A Wirial ( 8u1»et~.) 
~xiliarr 14~1pmeat 10,000 --

,,,oo 

--
13,400 

2$,000 25,000 
62,500 62,500 

20,000 30,000. 
Preli.ta&rJ Operatioa 2,000 ;oo $,500 
In•pectioa aa.cl ll:xpeclitia& ~ 

feaporarr 
(, -~--M'·'"~··•• 1~2~!_ 

-
IfF 5,000 

Inau.rance '¥~~ •~J 31 1 Jto• 111 000 
Conatructioa 20,000 

Depreciatioa oa Con•tructioa 
BquipMnt a.ogg 

fi,lTS,4oo 

Rngineerin1 Coat 65,000 
Seryice• of Con•tructina iftgia••r• llT,SlO 
Office at Yorke 16a9Q9 

19S,SlO 
Contingenctea li3a022 

TOTAL •1,;oo,ooo 
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MILLIONS OF K.W.H.ANNUALLY TO NEW loAD 

A • Fixed Charges on New Plant D ·'t"less Savings at L.L.P.P. and 
. 8 ·A plus Operat.f&' Maint. Expense Additional Net Expense 
C -·a· less Credit for.Mill Steam E • Incremental Unit Cost 

ADDITIO.NAL EXPENSE VS. ADDITIONAL lOAD 
PROPOSED POWER .PLANT 

AHMEEK MILL 
CALUMET&'HECLA CoNSOLIDATED COPPER COMPANY 

STONE &WEBSTER ENGINEERING CoRPORATION 

FEBRUARY 1930 
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NI!W COo\L 8111$ 
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D! • SWITCH 
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PRE!ii!NT PUMP HOUSI 

GENERAL LOCATION 
PROPOSED NEW POWER FACILITIES 

AHMEEK MILL 
CALUMET & HECLA CONSOLIDATED COPPER COMPANY 

· STONE & WEBSTER ENGINEERING CoRPOAA110N 
FEBAUAR'I' 1930 
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PLATE II 
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PROPOSED BOILER PLANT 
AHMEEK. MILL 

CALUMET & HECLA CoNSOLIDATED COPPER CoMPANY 
STONE &WEBSTER ENGINEERING CoRPORATION 

FEBRUARV 1930 
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PLATE Til 
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FREQUENCY CHANGER 

c: :::J SWITCHBOARD 

SPACE FOR. 

OISMANTLINO 

......... ,, 

L _____________ ~) 

PROPOSED TURBINE PLANT 
AHMEEK MILL 

(ALUME.T & HECLA CONSOLIDATED (OPPER CoMPANY 
STONE & WEBSTER ENGINEERING CORPORATION 

FEBRUARY 1930 
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SOOOKVA 

J , ,,, 
TRANSFORMER BANI< 

[~ 
125V.·SPARE 

FEEDER TO MUTUAL PUMPS 
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EXCITE. A 

FEEDER TO TAMARACK 
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RECLAMATION :::::::::::. 

~· 
Ill 
:J 
dl 

z 
:;t 
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1.1 . TIE TO LAKE LINDEN 

yoa-11• 

~· I I ... '[ . TIE TO LAKE LINDEN 

I 

,.......a-ll• 

ONE LINE DIAGRAM,.. ELECTRICAL CONNECTIONS 
PROPOSED PowER PLANT AND SwiTCHING STATION 

AHMEEK MILL 

CALUMET & HECLA CONSOLIDATED COPPER COMPANY 

STONE & WEBSTER ENGINEERIN(; CORPORATION 
FEBRUARY 1930 
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ms-ooa BKYlSBD 

f:;o~ r:r 3 P!!JltDIIB.,~\BY MSJ~DIAlB 01 OOJilfttUO!IOa 008~ 

o\d.er ~5 \b 8 ~llUJI POWBR. j.»LAJI! - AJI:l@!l: UlL.!t 

( 5~ \ 0~ ~') 
Se,1Mte4 0011, of Ja.ter lale • Oontraot8 an4 Dlreot Labor OJl· 

Boller Plaat . t 611,900 

!u:rbl~~e Plaa' - 86,.400 

Subatatloa &l.ooq (l1,08f,ZOO 

htlmate ot -un41atJ-lbute4 expense to• 

lnapeotloa aDA expe41ttDs matorlale t 1,000 

IDauano• n,ooo 
'le11J)OYU'7 Oonatruotloa 10,000 

Depreela,loa of ooMtruo,loa 
equl» .. at 8,000 

ottlo• •' wo~a l&.ooo 

- 51J,09g ~ .128,000 

Eatl .. tel obars• to• aerYlo .. ot 
oone \ruet loa eftlln"r 10t,f00 

t1.ata.ooo 

Allowance to~ oonttngonole• 108,000 

~t.•oo.ooo 

'
-F

. ) 
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Boller Plaat . 

Jllre rooa l•bo:r · t 10,700 
Proportloa o~ Ohlet EDgr. 1,300 t 18,000 

llalntiDanoe- 62,000 tona a 28.6¢ 
1-6,000 

Buppllea 
4.,000 

~•1- 61,000 tone ' ~.368 8?1,000 

tZOl,OOO 

Ste.- produoe4- 1,098,000 M # 

ao,t of ate.- per M I produoe4 

Dlatrlbutloa · · 

s teaa and ll'ew Powe~ Plant 64r8, 000 Jl I $1'18,000 
Steaa an4 Ahmeek Kill :to~ . 

Stamping, pumping • eleotrlo gen. 

"''. ooo 11 I 123,000 

A.prll 1, 1930 

i 

I 
,/ 
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A:pr11 1, ·1930. ' 

~ b lne PlaD.' 

t1'18,000 Steaa and ~blne 

10,000 
OperatlDs labor 

1,508 
Jla1JltenaJ10e 

800 
suppllea 

fota1 ooet Oparatloa ani Hatatenanoe 

Eneru b7 '1500 xw. oondenaln& turblne- 56,000.000 ICW-B 

Ooet of energ7 b7 '7500 X'lf. tublne pent ICtr-B 3.41 m111• 

Eners7 by '150 Kw. baak pressure turblne- 8,000,000 Ew-B 

Jla1J:Ltenanoe ana eupp11ea - '150 xw. turbln• t 1,000 

Ooet ot energ7 by '50 x.. m111• turbine pe~ XW-B o.a 

$191,000 
Tota1 new oos' 

Total new eaerg - 61,000,000 Kw-K 
3.13 mllla A"ferage new malntenanoe ooat pe lCW-ll 

'' 
I 
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Apr11 1. 1930. 

SUilJIABY 

Present ooat ateaa pro4uot1oa Ahmeek Kill taoo,ooo 
Eat1mate4 new ooat ate .. and Ahmeek Klll 188,000 

Sa? lag 1a ooate o~ ateaa an4 Ahmeek Klll t 97,000 

E~gr geae~atel L.L.P.P. at present 111,000,000 Ew-H 

Energr to be geAeratea •' Ahmeek Kill 61.000,000 " 
Ene.rgr re .. laLDa generatloa L.L.P.P. 51,000,000 " 

Ooat o~ produotloa L.L.P.P. at present t&OO,OOO 

" " " " 370,000 

Sav.ln& at Lake Lindell aooount 1oa4 trana:t_. 230,000 

Reoapltulatloa: Sa?lna eteaa • Ahmeek Klll $ 77,000 

SaYlns 1JI expense a'b Lake 
L1n4ea §30,000 

CJI'oaa aavbls $30' ,000 

Cos' ot generatloa new 
energr Ahmeek Mll1 191,000 

••• .ADnual Savina $ 116,000 
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Apr11 1, l930, 

Spmmarz ot 0Eerattps Ooeta • Approximate SaTlns• 

Ooa' of ateaa produotloa Ahmeek Klll 1929 $200.000 

Coat of energr pro4uot1oa Lake L1n4ea 1929 soo.ooq 
!!otal to., 1921 tsoo.ooo 

Coat of ateaa anA Ahmeek K111· 1931 eatlDBte $123,000 

Ooat of energr produot1oa Lake Lln4ea 1931 • 3,0,000 

•• " " " Ahmeek lllll 1931 " 191,00$) 

Eat1matel total tor 1931 $684t,OOO 

Eatlmate4 net aavlq tl16.000 

~heee f1gnrea are basel U»OD the aaaumptloD that energr 

generatea b7 new ~·- Klll powe~ equipment la re~Ye4 troa 

Lake Llndea powe:v plant aact tlui.t, there la no Lnoreaee 1n net 

outpu• to loaa. 
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.rulJ- ae, ltao 

Stan• • Web•t•~ Bnaineerina Oorp. 
41 .Je4eral U\. 

Bo•'on. Ma••· 
At\ens Kr. B •. LaOroea•. 

Aa••t. ~ngineerin8 Kanac•» 

we are 1a r•oel·p\ o' you7 l•tter ot Jul¥ 1\lt.ll with aoaOJt• 
p~ll'lfl print.• ot J"Oll.r clJ-IlWina V0•336'7. outlinlna the aaoo YOl\ 
awl tobboar4. 

When v~1\1ftl ou' l••~•r ot July and, 1\ waa ou• intention 
that, )'Ola.ehoulcl 4ea1gn, puroha••• ancl ereot the ooaplete new 
2~0 't'ol\ •w1tohboa:r4, malclna all aonneotion• to senerawr•·· 
exolter•, \ranatomDer•, eto., bu' en41ns ~ou• worx at tbe out• 
IGlna side ot the teede• ~.il .wltoheat we to oonneot the ex1a~-
1na tee4era \o t.ha oll nl:tah••· an4 o1•antle \he olcl board.. 

You are aor.r1ot in a•8WI1ng ouJI lette• of Jul7 2n4 le auf• 
tiolert\ autbori t7 to-r you to prooeecS wl th 'hl•. worlc. lfe al•o 
note tha\ 1' will lno~•••• the amoun\ ot 70ur ••ttmate b~ abou\ 
321,000. 

V• na•• aheokocl over ;you~ lat.tel' an4. clraw1na. an4 auasea\ 
the tollowinas• 

1. ~ropoaecl arrangemen\ ot 2300 vol\ nitohboar4t 

:Pan•l • 
1 • 0,000 Jtva. new t:tan•tox-ae'l 'bank. . 
a • 

• 
~ Kw. ex1at1na •xoi\e•· to• l.ooo BP sot••· 

a • 1.ooo 
• 

.Hl' exi•tina •oto, • 
4 • a.50o fill• 

• 
Kva. 

.. 
exia\in& a•nezaat.ol' 

0 • 1,511 K••• new senera\o~ w'• 
d • 50· Kw. n•w •xo1t•• to• aenera\o~• • 

• 7 • 25 Kw. es1at1n& 
• 

exolte~ to» aenerato~•· 
8 • 500 Kw. new \ran•tona•• Ho. l., to• aux• 

• 
111a:r1••· 

i • ~)0 Kw. new \ranator.aer Ho. I, to~ aux• 

• 
111ax-1••· 

lo • 100 amp. new 11sht1nc teed•r • 
" 11 - 100 • • • • 
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Jul7 ae. li30 

pace I. 

Pane1. 13 - ' .... feecle:r panel to• I • 880 u· 

.. 
•)'l'lohronoue ao tore. aee 'attn• ot ao\o~• 
under 1t .. No. la on pace 3. 

13 • Yo• 1'utu.re •7ftOhronoua ao\o:ra, d.rlllecl 
to-. future IIW~tohee, lnetr\Uftent•, 
to'l •ana• eer.Yloe •• Panel 112. 

., 
14 • 

•.. 
• Same •• Panel 113. • 15 • aoo • amp • ex1at1na powea-
.. 

teecleJ' l'o. 1. 1& • • • • • • • a. • • • • • .. a • • .. 
l'P • 
18 .. • • • • 
l~ .. • • • 

1f 
• • .. • • • 

20• 
• 

4 

• s • • • • • 21 • .. • new .. • • • • '· • 
Hote tna\ •• haY• 1no~••••• oapao1'7 o' Panel Ill 

( J'OUJJ /18) , 
ina 

ancl haYe a4d.ect. ~anele 11, 13 • 14. lie ar• a-eturn• 
4rawin8 V0-336,, reY1ee4 aaoorcl1nsl7• 

· a. \le not• .. J"0\1 will pro-.1d.e 1•1/a• e'bont aab•••o• panel•. 
All ou• .. ltchboar4a are o~ ~lao• Marine t1n1abed alate, al• 
thougawe haYe no obJeot1one to the turn1•h1nc ot the •-o~ 
a•b••toe 1t 7ou feel \hi• 1• •qual o~ a bet'•' ••'•rial to u••· 

3. Thle arranacmen' will be •a\ia~aotor.y. 

. 4. Th• 1n•t.rwnent• oft the· motor dri Yett eaol \el' panel will 
no• b• aYaila'ble beoauae th1• panel and exoi\er will be uee4 tor
\he exel\atioa ot th• looo HP oi~oulatins pwap aotor. ant lo• 
o•••• ia olo•• proxi•it,- to 111otor. 

I. The pre•en\ •ynohro•oope ie moun\e4 on a nine braoket 
an4 will be avail&bl• to~ th• new board. 

I. The ~reeen• b~r4 ha4 e1X powe• tee4e• panel• and th~ee 
einsle ph••• lightlna panell. we hA•• taken on• •insl• phaee 
ll&b\inc panel an4 equ1ppe4 1' with a new oircul\ breaker to be· 
uaecl terapora~ilJ" tor etart1na th• tlr•t 810 HP e,-nobronou• motor. 
We Will, howeYeJ- 1 r•qu1re 88'Yell 200 ampere feeder panele .11& "0 
21 1no1. 

. ... 
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'· let• the oonn•o•ion tba\ 7ou hav• .a4• ~o• atartinc 
aD4 opezta,ina the 1000 H» aotozt. we bav• an au\o \Jtanato,...• 
whtoh we will u•• tor •\ar,.lna thia 1000 D aoto• iaclepena.ent 
of \he 8500 xw. tuRlna •• l\ 1e now ln•talled. thia •'utel
wlll 'b• looate4 near 'h• pua• an4 panel 13 au••· tor t.hl• lOOG· JUl. .. 
motor 1a 'o be oonneo\e4 41reot17 •• \he we ~·• al .. 
ahowa \hie ohange oa cl.-awina V0-136'. 

1. Wa\' meter a.,.,.•na••nte on th••• panel• •~"• eatS •·· 
taO,OJ'7• 

t. wa\t met•• arranc~nta with a ~atoh•• 4•Yioe to~ \~ 
5,ooo XYa. bank ot tranetormera •r• aa,lataotor.7. 

10. 'the m.ount.ina ot 1he rheoa\at• below ihe tloo• to-. ·,be 
ope.ra•loa ot the 25oO KYa. antl the lfSil Jtva.. tr&nlfOftlel'a i• 
aa\letaotor,r, an4 aaoorainc \o ou' preY1ou• e~el\loa. rhe 
'heoatat to• thAI 1000 101 ao'h• Will btl aoiulte4 lndepead.ea' ot 
\he new .. i\ohboar4. lq a looat1o• in o1o•• proa~ilF to •~ 
aotoJt. · 

11. The ato iii' qnonrono\1.• aotol'• a.-e •tu\•4 4lreo'l~ 
aoroee \he lin•. bu\ are p~ov14e4 wl\b au\~\lo th••• •••~'ina, 
we w11l. pa-ovicle tor 'WI e.xo1,&t1oa t·o• Mohine•. an4. 
exelt•• will be looate4 aoaewhere ill 'be 1.111. The •j&-,tihB-'.;n 
ot \heae •o•e~ra will hav• notAlna to 4o wlU. , •• , .. nit•• 
board... Yo"' awlt.ohbaa.-4 eq\llpa•nt 18 ••tl•taot.o•1•· 

11. Necud.1lll the panel• to• thft· SaG liJt •tft.ouonoua •ot.o ... 
Xln41~ 
The 

••t•• to tbe panel ••»angement. •• &4Tea la it• ••·· .1 •. 
oapaol'1 ot tlle awl\olle• oa theae panel• ha• be•a let\ blanlt, 

'bu' \he tollowlna ie th•· ra'lina of th• aotor•t•· . 

f·.J:. 
H.P. ratina 

1 1 I ~ 

R.P.U. 
stnr'&inc torque 
Pull•la • 
Pull•out • 
'IItt. 1/1 

~: 
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Jul~ 26, 1930 

Stone Ia Webete;r llnainee.rins aorp. PAC• 4. 

x. V.A. inrueb · 0'15,C 
Kw. exc1tat1oa o.o xw. at 125 Yol\•. 
uo•o• .runnina• 

250 H» torque 26. K.V.A. input. 
!C.V.A. lett to• 

oo•reo\lon lSI x.v.A. 

Ae •t.a\.ed. bet ore. there will be two ot thea• motor• conneote4 
to eaoh panel, one mo\o~ w1ll.be ln•\alle4 at the P~••n• t~. 
we haYe ••·looat•d \heae panele to ••old the neoea•lt~ ot oa,~-
1n8 the heay7 buee the tull length of the bo~4. 

13. Bot• tha\ 70u aa~ ihere le pleftt~ ot rooa tor the in• •tallat1on ot tbi• boar4. 

15.. As ... •• with 70u 111 el1m1nat.1na thtt oil oirauit 'bJ-eaJce• 
•lot, b\lt you to prov14• uawinaa ehowlna eiae ancl loca,toa ot 
all tloo' openinsa. •o •• caa. plaoe tube•·ttu:oup the tloo• to» 
'tb.e ou.•cotna pow•• cable•• ancl oircuit 'breakew operatina ,ocl• ... 

16. we. t••1 t~t •lut •lot 1n th• ,. ... llhoul4 'b• let' ·iataot. 
Tni• caa alwaye 'b• olo•e4 U]) atteJ' the inetall.a.t~on lla·• b•eu 
•••• it •• t••l that eaa• will s1•• a more-t1n1ahetl appea.ran••· 

11. 110\• Yol• tha- 70\& will ~n·ov1cl• oondu.i\ la,o•o\&11 to• the 2300 aw1tch-~ar4. 

11. ~,. teel that an n.cl4i'iional I pha•• ll&httna panel, de• 
aianat•4 in: i\• .uo. 1 ae Panel llli •houlcl b •. proYlclecl. !hie 
panel •• tate oar• ot ll&htin• ih.Mlll. aut•14e bulldince. ••,••• 
lip\8f et •• • thue p_roVl.diDI proteo\iOll fl'oa OUtel«l• ift\e .. ter•noe 
wi \l:l tlie 1-.neJ'a.J. lieh~1na· ot 'th• new \u.rbtn•, bolla• houae and 
pwap Jlou••• an4 '• aYoicl·the posa111111\7 ot a ooaplet• l1shttnc 
ah\& • clown tlu>oup llhort o 1 :rcuu a n.n4 tha inab111t;r of the prbaall7 
tueinc to reli•••·t.he trouble betoa-• the operation ott~ oll olrou1\ break••· · 
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stone • weba\er Bnsineerins Oorp. 

li. Yhe ••••• pow•• oondu1•• tha\ now exten4 ~·••••n 
pump houee an4 boll•' houee, will be conneate4 to ~• new board 

the 
an4 the eatea•iona ot aa.e \o thel~ n .. 1ooa,1on will ~• aa4e 
1ne1cle o't the ol• boll•• bouae. 'fhl• wol'k to be clone b7 o.a Jl., 

20. !hi• az-rans .. en\ 1• ua•t•tu.otoJ7. 

11. You• loaation to• the 1300/460 yol' ~~anafor..era la 
eat1etao'oJ7. 11 po•ai'ble, tran•tonaera mould. ext•n4 not •ore 
than 1a•-a• •ou\h o' eoutu taoe of pllaater• on •~tb wal~ ot 
pt.ap houae., 1300 Vol\ oablea oaa p.robaltly run un4•meath 2000 
xw. turbine tloo~ ana n•ar 1t• •••' •d&•· 

Your a Yer'6 tJUl,. • 
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/ 
ms--ooa STONE 8 WEBSTER ENGINEERING CORPORATION 

x '7.3 
 d\e.r 6~ 
~ ~~) ENGINEERING I 49 FEDERAL STREET, BOSTON 

J".O.No. 5649 August. '' 1930• 

Mr. lames MacNaughton, 
President, Calumet & Hecla Consolidated Copper Co., 
Calumet, Michigan. 

Dear Sira 

OPERATION OF 1J,800 VOLT SYSTEK 
POWER PLANT ... AHMEEK MILL 

In accordance with your request to Mr. Joseph Po~e on 
June 4, 1930, and in connection with our design for the new power 
plant at Ahmeek Mill, we have investigated the possibility of 
operating the generators at Lake Linden in parallel with each other, 
and with the new Ahmeek generator. 

The load of the 13,800 volt system at the present time, 
falls into two classes, a mine load and a mill load. The mine load 
amounts to about 7,000 kw. and is supplied over two fee-ders on 
wood poles, aggregating about thirty miles of line traversing the 
higher part of the peninsula. The mill load amounts to about 
10,000 kw. and is supplied over five feeders on wood poles 
aggregating about six miles of line traversing the lake shore. An 
accidental interruption to service on any of the feeders is highly 
undesirable. It_is particularly undesirable on the mill feeders 
as aa unexpec·ted shut-down of a mill entails considerable work in 
clearing the process machinery of accumulated material before the 
mill can be started again. 

The mine feeders, on account of their great length and 
higher locat.ion are subject to somewhat greater hazard than the 
mill feeders. In a number of cases, due to i~proper relay action, 
disturbances on the mine feeders have found their way through to 
tl1e generators, shutting down the generators and mill feeders as 
well. For these reasons, it has appeared desirable, under existing 
conditiqns, to ~afeguard the mill feeders by connecting them to a 
separate bus and separate generators. Undoubt~dly this method of 
operation has, in some cases, avoided mill shut-downs that might 
have occurred as the result of trouble on the mine feeders, if the 
whole system had been operating in parallel. 

The 13,800 volt double bus at Lake Linden station, which 
was built in 190~, for a capacity of 10,000 kva., has been extended, 
but only slightly modified, with the addition of synchronous 

?Zv
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capacity, the total now agg~egating about 30,000 kva.· The bus 
is not considered mechanically strong enough to withstand safely 
short circuits of the rnagni tude that might be obtained if all 
the present capacity were operated in parallele This is a second 
justification for separating the system, under existing conditions. 

From the standpoint of station economy it is probably 
desirable to operate all generators in parallel so that the 
generating capacity in operation can be made to approximate 
closely the load at a~l times and this will become more important 
after the new generator is added at the Ahmeek Mill. From the 
standpoint of continuity of service, parallel operation should not 
present any serious difficulty if suitable relays are used and, in 
case of a fault in a generator circuit, parallel operation would be 
a distinct advantage. 

We, therefore, recommend that improvements be made in the 
arresters, relays and buses and all generators be operated in 
parallel. The recommended improvements will now be discussed in 
detail. 

A.RRESTERS 

The arresters at Lake Linden· are of the indoor oxide 
film station type manufactured by the General Electric Company, one 
being connected to each feeder. They are 1ocated inside the 
building on the mezzanine floor and the connections are reasonably 
short and direct. We do not recommend any material changes. We 
suggest, however, that the gap settings be carefully checked and 
that the ground connections be measured and improved, if necessar.yt 
to give the lowest practicable resistance to ground. 

Some decrease in lightning disturbances at the station 
and of insulator flashovers out on the lines can probably be 
obtained by installing line type arresters at intervals along the 
lines. Station recorda indicate that although the majority o:f the 
lightning disturbances have been experienced on the two mine feeders, 
yet in one case, a lightning disturbance of considerable importance 
occurred on two of the mill feeders. We believe it would be 
desirable to install a few arresters on the mill feeders as well as 
on the mine feeders. In all cases· they should be placed at locations 
moat exposed to lightning. Both the General Electric Company and 
the Westinghouse Electric & ~g. Company are now manufacturing 
improved types of line arresters which are comparatively inexpensive 
and of small size, yet have characteristics at least as good as those 
previously-available. About thirty sets of arresters would be 
required. The coat of the arresters and other material would amount 
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to about $3,000.00. ·vie have not estimated the total cost of the 
installation, as we assu.me you will wish to attend to the 
purchase and installation \Vi th your own organization. 

BELAYS 

The relays on the generators and feeders at Lake Linden 
are of the overload plunger bellows type made by the General 
Electric Company. We understand that they ares et to operate at 
about three to four seconds on the feeders and six to eight seconds 
on the generators, with the intention that in case of a feeder fault, 
the :feeder breaker will trip ins'tead of the genera tor ·breakers. 
Station recorda indicate, however, that in many cases, a feeder fault 
has opened one or more of the generator breakers, thus interrupting 
service on other feeders. This is probably due to the inherent 
limitations of the bellows type relays, ~articularly after long service. 
We believe that carefully selected induction type overcurrent relays 
will give the desired protection on the radial feeders. 1fe suggest, 
therefore, that either ·westinghouse tYl,)e "CO", or General Electric 
type "IA-201" relays be installed on the radial feeders in :place o:r 
the present bellows relays. They should be set to operate as quickly 
as is consistent with the speed o:r operation of the relays and 
breakers out on the feeders. It would be desirable to have them 
capable of clearing the usual faults within one and one-half seconds 
or leas. We understand you are now proceeding with the installation 
of relays of this type. 

The two tie lines to the Ahmeek Power Plant should be 
provided with three overcurrent relays for each line and three 
selective differential current relays for the two lines, the same 
as we are planning for the Ahmeek end of these tie lines. Three new 
current transformers will probably be required for each line. The 
relays will disconnect the faulty line in case a fault should occur 
on one line, and wil1 leave the other line \Vi th overcurren t 
protection. Either Westinghouse type "CO~ overcurrent and type 
"CD" current differential relays or General Electric type "IA-201'• 
overcurrent and type npD3" current differential relays would be 
satisfactory. The relays must be interlocked with auxiliary switches 
on the oil circuit breakers, so that when one line is disconnected, 
tl1e other will have inverse overload protection. The coat of the 
material only, for these relays would amount to about $1,250.00. 

The generators and their transformers should be protected 
against internal faults, but in such a manner that they can not 
trip on external faults. As the neutrals of the generators are not 
brought out, the usual differential protection can not be applied, 
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but we believe a sufficiently satis~aotory protection can be 
obtained, without altering the machines, by the use of 
~Veatinghouse type ltCR" direetiona1 power relays, in pl.ace of 
the present overcurrent bel.lows relays. 1'hey wou1d be connected 
to new current transf'ormers to be 1ooated in th~ leads between 
the transf"ormer banks and the buses, and ta the existing 
potential transformers. A generator field breaker would be re
quired~ for each machine. to open the :field on the occurrence 
of a fault in the generator or transf'ormer bank. An auxiliary 
relay would be necessary to trip· the two main breakers and the 
~ield breaker simu1taneoualy. The oost of the relays. current 
transformers, field breaker, wire and conduit. exclusive of 
installation costa, would amount to about $2.600.00 ror the 
three generators. · 

The·13,800 volt buses will have no relay protection 
with the proposed scheme of relaying, whioh eliminatea the 
overourrent relays on the generators. Difrerent~al protection 
is occasionally applied to station buses, but, as a ~e, al1 
bus pro teet ion· is omitted. as bus :raul ts are o:r very rare 
occurrence. As these buses are well enola sed and station records 
indicate they have been free £rom faults, we believe bus 
protection will not be required. 

BUSES 

Eaah of the two 13,800 volt buses consists of two bars 
of 3 in. by 1/4 in. copper per phase tapered to one bar at the . 
ends. The bars are supported on small corrugated porcelain 
insulators of a now obsolete design.,. spa.oed at a maximum of 
8 ft. 10 ·in. centers. The bus. structure is of masonry oonstruotio.n 
with precast concrete horizontal slabs and red briok vertica1 wallq, 
the insulators being carried on the horizonta1 s1aba. The two 
buses are backed up against a oentral pa~tition wal1 and the leads, 
consisting o£ varnished oambrio insulated cable, are carried out and 
upward in front o:r each bus. 

With the pr·esent type of bus supports and the lo.ng spans 
between supports, we believe the meohanioa1 stresses that might 
result from a severe shor.t oiroui t on a feeder, in oase all the 
pre::aent generators were operating ·in para1lel• would about equa1 
·the meohanioa1 strength of the bus, leaving no margin of sa.:fety• 
and, there~ore, the system shDuld not be operated in paralle1 at 
the present·t~e. After the new generators are inata11ed at 
Ahmeek Mill• the stresses woul.d probably about equal the strength 
of the bus i~ the system were operated in two separate groups. but 
would greatly exoeed it if all generators were operated in paral1e1. 
We believe it is neoessar,y. therefore, that the bus be strengthened 
before the new generators are installed at Ahmeek Mill, regardless 
of' whether the system will be operated in parallel or separated. 
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Inspection of the bus structure indicates that additional 
holes oan be out in the outer brick walls and new· insulators can be 
added at the centers of the longer spans so as to limit all spans 
to not over 4 ft. 5 in. In addition to this, the present obsolete 
insulators can be replaced by insulators of unifor.m design with 
the new ones~ and o~ greater strength than the present ones 1 so 
that the entire bus structure will then have a meohanica1 
strength suf£ioient for safely operating the entire system in 
parallel, after the new generators are installed at Ahmeek Mi11. 

Vle understan.d you wished us to estimate the oost of 
this item of work on the assumption it would be done by our own 
organization. We estimate the total oost 1 including the new 
materials and also the installation coats based on overtime work 
at times when a bus can be shut down, will. amount to $12·,ooo.oo. 

We shall be pleased to have you advise us in case you 
wish us to take any further action regarding any o~ these 
recommended improvements. 

Yours very tru1y• 

I 
H. B. Wood• 

ahief Eleotrioa1 Engineer. 
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PROTECTION LIGHTNING ON REPORT 
OF SYSTEM TRANSMISSION ELECTRICAL THE FOR 

INC. HECLA, & CALUMET 

outof number considerable a been have there years past During 1. 

traceable were which system transmission electrical the of ages 

accordance in made was study This disturbances. lightning to 

was and 14418 No. order purchase your in instructions the with 

transelectrical your in points the find to effort an in made 

and troubles lightning to susceptible are which system mission 

to cost, a great too not at done, be could what determine to 

serreliable more provide thus and conditions, these correct 

system. transmission electrical the from vice 

the here, exists as such system transmission electrical an In 2. 

consid-be might which protection lightning of forms principal 

are: ered 

apcorrectly arresters lightning modern of use The A. 

plied. 

rods lightning and wires ground overhead of use The B. 

installed. properly 

connections ground resistance low of maintaining The C. 

the and wires ground overhead the arresters, the for 

rods. lightning 

VJe ). and individually substations your of each at looked have 

arresters lightning old many are there general in that find 
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are arresters these of Many system. your on service in now 

even perhaps, and, arresters lightning as useless undoubtedly 

rethis general In all. at arrester lightning no than worse 

arresters old these all of replacement the recommends port 

as be should arresters new The arresters. modern new with 

follows: 

service neutral grounded type station kv 15 

No. Style outdoor "SV" Type \rlestinghouse 

equal. or 1533116 

service neutral ungrounded type Line V 2300 

1535071 No. Style "LV" Type Westinghouse 

equal. or 

arresters old the of some system your on points certain At 

have not do course, of these, and replaced been already have 

the detail in discusses report This again. replaced be to 

v~hich system. your on substation each at exist conditions 

wires ground or rods lightning overhead where points few a At 

added. be they that suggested is it installed, now not are 

disturbanceslightning from equipment protecting in general In 

the to close as arrester lightning the place to \\!'ell is it 

forsystem, your On possible. is as protected being equipment 

protected being is which equipment major the part, most the 

each in arresters the reason that for and transformers is 

is as transformers the to close as placed be should case 

possible. 

, 
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level the raise to effort general the of part a is report This 4. 

other and system electrical entire your of reliability the of 

the in out carried been have program, this to germane items, 

of reconditioning the included items These so. or year past 

house, power Linden Lake the in relays and breakers kv 1).2 the 

auxiliary of transfer automatic settings, relay of revision 

prohas work This etc. lines, on poles replacing supply, 

our In project. Osceola the on work the with along gressed 

engineering an made we February dated you to report 1949 8, 

princovered report This substations. your of each of study 

system your on conditions circuit short possible the cipally 

the of abilities interrupting the and points various the at 

a made we report this In points. various the at breakers 

conin system your reviewing VJhile recommendations. of series 

the if see to checked we study, lightning this with nection 

8, February dated report the in contained recommendations 1949 

had recommendations these cases many In out. carried been had 

hazards certain report earlier the In out. carried been not 

these remove to made recommendations and out pointed were 

hazard a are they exist, conditions these as long As hazards. 

the are as just system this of operation reliable the to 

rethe that suggest We disturbances. lightning from hazards 

recomthings the and reviewed be February dated port 1949 8, 

as out carried be done, been not have which therein, mended 

possible. as soon 
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exare which lines voltage lower or volt 2300 overhead Any 5. 

lightmodern with equipped be should surges lightning to posed 

electrical All line. each of ends both at arresters ning 

permaand solidly be should circuits lighting and equipment 

ground. to connected nently 

to regard in recommendations our detail in listed are Below 6. 

cases certain in that note will You substations. the of each 

much carry longer no which substations to referring are we 

to connected are substations these as long as However, load. 

rethe to hazard a much as just constitute they system your 

a carrying were they if as system your of operation liable 
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substathat that suggest would we load, any carrying longer 

suporiginally that possible, as line the of much as and tion 

system. your !rom disconnected be substation, a such plied 
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modern. relatively is part most the for equipment The 

installed. are arresters lightning type G.E. Modern 

should which spot low a in located is substation The 

There occurrence. lightning from free relatively be 

location. this at stroke lightning a of record no is 

we Therefore, low. quite is resistance ground The 

lightning the as insofar changes no suggest would 

even concerned is yard particular this for protection 

substation the above wires ground no are there though 
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we 1949, 1, February dated report our In proper. 

the on installed is which breaker the that stated 

interan had transformer this of side tension high 

short the that and kva 50,000 of capacity rupting 

short a of case in flow might that current circuit 

about be would transformer, the of terminals the at 

VJe removed be breaker this that suggested kva. 91,000 

to hazard serious a constitutes it since service from 

source a is and system the of operation reliable the 

rebeen not has breaker This well. as hazard fire of 

just removed be it that recommend again we and moved 

removed, is breaker the When practical. as soon as 

the of settings the change to necessary be will it 

House Power Ahmeek the at Line Quincy the for relays 

the upon depend will fault a of clearing the since 

relays. these of operation 

substation this In -Substation Reclamation Tamarack B. 

transforThese transformers. of banks two are there 

two in arranged capacity, in kva 1,000 each are mers 

volt 440 to down stepping one each, three of banks 

is equipment this of All volt. 2300 to other the and 

supplied are banks transformer Both indoors. located 

There Station. Power Ahmeek the from feeder one by 

oxide G.E.Co.•s style old three here, located are 

arresters These arresters. lightning of type film 

of arresters Most obsolete. are and old quite are 
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many systems power from removed been have type this 

the in discs the that found was it since ago years 

and time of period a after deteriorated arresters 

condition their determine to impossible was it that 

porous the Furthermore, manner. satisfactory any in 

and since developed been has arrester of type block 

We respect. every in arrester better much a is it 

and removed be arresters these that recommend would 

report our In arresters. modern with replaced be 

oil three the that stated we 1, February dated 1949 

high the on circuit the in located breakers circuit 

interan had each transformers these of side tension 

possible the that and kva 25,000 of rating rupting 

short a with flow might that current circuit short 

transthese of terminals tension high the at circuit 

therefore, We, kva. 136,000 about be could formers 
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it as fire, catch and tanks the of out get should 
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a onto door this through out flow could oil flaming 

startthereby stairs, wooden a down platform, wooden 

would We fire. costly and serious a be could what ing 

this at immediately placed be curb a that recommend 

flow not could oil flaming this that so entrance door 

Furthermore stairs. and platform wooden the onto out 

elevated an on located is equipment this of certain 

fault a If end. one at stairway a has which platform 

plat~this of end opposite the at was man a when occurs 
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substation This -Substation Plant Regrinding 2 No. C. 

Lake the from lines two by supplied originally was 

were banks transformer Two bus. house power Linden 

6000 another and capacity in kva 3750 one installed, 

very been has however, time, this at load The kva. 

connected is line one only present at and reduced much 

transthe of All substation. the to Linden Lake from 

Appar~ service. in yet however, is, capacity former 

equip~ this of all that chance good a is there ently 

to due long before service of out taken be will ment 

discontinued. being operation plant regrinding the 

to desirable not is it course, of true, is this If 

is equipment this if However, here. money any spend 

not is it though even energized, be to continue to 
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would we time, of length any for load any carrying 

one the on arresters lightning old the that suggest 

type modern with replaced be service in is that line 

February dated report our In arresters. of 1949 1, 

high the in are which breakers the that stated we 

transformer two these to feeds the of side tension 

about of rating interrupting an had each banks 

might that current circuit short The kva. 25,000 

We, kva. 232,000 of order the in something is flow 

removed be breakers these that recommended therefore, 
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just removed be breakers these that again recommend 

quite is equipment this of All possible. as soon as 
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at settings relay the removed, are breakers tension 
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These transformers. phase single kva 1000 three 

on breakers through fed formerly were transformers 

Lake the from line a from sides tension high the 

removed been have breakers These House. Power Linden 

D. 
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report our of recommendations the with accordance in 

this to line incoming The 1949. 1, February dated 
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am~unt a arresters, lightning new the with and · minbnum 
anticip. be would disturbance lightning of ~~,,,,,, at~~·(·,~;/,;, ,,. ,.,, 

~:, ., ''\ ' < 

rod$J. lightning that recommend would however, 
,;;.:: 

the in structure switchyard the above usual'~' 
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the of out going lines the All -Plant Power Ahmeek F. 

lightning modern with equipped are Plant Power Ahmeek 

modern a on mounted are arresters These arresters. 

does structure pull-off The structure. pull-off steel 

is it but it above protection rod lightning have not 

smokestack house power tall rather the to adjacent set 

affords this and rods lightning with equipped is which 

We strokes. lightning direct from protection good 

point. this at changes no suggest therefore, would, 

which low very is point this at resistance ground The 

lightning these from operation good to lead will also 

.. arresters 

out going lines the of All -Plant Power Linden Lake G. 

with equipped are Plant Povver Linden Lake the from 

recent in replaced been have These arresters. modern 

Linden Lake the in equipment switching The years. 

recently has and modern relatively all is Plant Power 

been have relays The tested. and reconditioned been 

settings relay The adjusted. and cleaned carefully 

as system the with accordance in checked been have 

would work further no Therefore, present. at is it 

and Plant Po,l\fer L::nden Lake the at done be to need 

lightning from expected be should trouble of minimum a 

point. this at 
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11 both B"Substation at lines transmission the of All H. 1 

with provided been have cycle, 25 the and cycle 60 the 

at resistance Ground arresters. lightning modern 

been have rods lightning Overhead low. is point this 

need work no that appear would it Therefore provided. 

level good a have to order in point this at done be to 

protection. lightning of 

to and Shafts 6 No.'! Osceola to Lines I. and 1;2 No. 

sub-associated the and lines These No. Tamarack -5 

are they and built been recently have stations 

other and arresters lightning modern with equipped 

should this of All features. protection lightning 

and lines these for protection lightning good give 

substations. the 

lightning the of -All Substation Waterworks Calumet J. 

arresters. old are Waterworks Calumet at arresters 

armodern by replaced and removed be should These 

two the of each for one sets, two are There resters. 

added be should rods Lightning banks. transformer 

this at resistance ground The switchyard. the over 

two the of addition the with and low rather is point 

protection of level good a above mentioned items 

the of ends both on arresters The assured. be would 

also should Works Water Tamarack the to line V 2300 

replaced. be 
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area The -Lines Adjacent and Substation Centennial K. 

of record the has Substation Centennial the around 

other any than difficulties lightning more having 

exto due probably is This system. C&H the on spot 

a perhaps, to, and resistance ground high ceedingly 

recommend would We position. natural exposed rather 

to line the on arresters lightning old tv.ro the that 

one the that and removed be bank transformer the 

the suggest would We retained. be arrester modern 

this where point the at arrester modern a of addition 

the into cuts bank transformer the to connection 

be arrester another that suggest would We line. main 

to line the on away feet thousand one about placed 

1 one about placed be another that and 'B" Substation 

from direction opposite the in distance foot thousand 

lower to done be can that Anything point. tap this 

should arresters these of all of resistance ground the 

probe should arresters lightning Modern done. be 

the With system. distribution V. 2300 the on vided 

resistground low a and arresters these of addition 

was afforded protection the that think would we ance 

possible. as good as about 

arresters modern are There -Substation No. Alloway L. 3 

change no suggest would we and substation this at 

here. 
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in coils choke are -There Substation 2 No. Ahmeek M. 

Ahmeek to bank transformer the to connection the 

purpose useful no serve coils choke These 2. No. 

lightning as insofar hindrance a are fact in and 

removed. be should They concerned. is protection 

very are point this at arresters lightning The 

arresters. modern with replaced be should and old 

lightning The -Substation 4 No. and 3 No. Ahmeek N. 

lines incoming the both on point this at arresters 

be should and old very all are lines outgoing and 

new these of All arresters. modern with replaced 

doors. of out located be should arresters 

at arresters lightning The -Substation 2 No. Seneca 0. 

with replaced be should and old very are point this 

Lig~tning should rods arresters. lightning modern 

substation. the above placed be 

this at arresters lightning The -Substation Iroquois P. 

with replaced be should and old very are substation 

be also should rods Lightning arresters. modern 

substation. the over placed 

Q. and line This -Substation and Line Valley Rock Trap 

provided are and recently built been have substation 

relatively be should and etc. arresters, modern with 

troubles. lightning from free 
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recomforegoing the out carrying of cost estimated The 

follows: as is mendations 

@ ea. $200. arresters lightning kv 15 -42 
== installed ~8,400. 

~lO.ea. arresters@ lightning V. 2300 -12 
120. installed = 

above rods lightning of Sets -5 
substations = 500. 

Total = $9,020. 

in made are which recommendations the if that feel vie 

elecyour of reliability the that out carried are report this 

disturbances lightning as insofar system, transmission trical 

discuss to happy be will We improved. much be will concerned, 

review to opportunity an had have you after you, with report 

desire. so you if , 

Signed: c~cJ-#-:f' 
' Troxel D. F. 
Engineer Electrical Senior 
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INTaODlJCTIOM 

Thta repowt wU1 attempt to alve aa•w•aa• to aeveral queettou 
tbat bave b••• rat••• coaceztaiaa tile pc»a aU.Ulty olleaclltas 
certata A.hmeek WU1 Coaceatrate• t. pro4uce as. 000. 000 powule 
of coppe• p•• yeu la copp•• Old.cle, fo• pro4ucdoa of copp• 
powde_.. Ia a4clltloa to tlde, al»out s. 600,000 pouacla ol coppe• 
ost.4e W01114 b.av. to 1M ~ocluce4 to eu:pply the l'eplal' clem.U • 
for f.U'Ut•tal &Q.& &lriCllltval oxf.cle, tWa material ~ -· p"• 
cluce4 from eitU• pl'lmuy oar aecozula.y copp•• aOU'c••· 

Thla repol't will covel' the capacitlea ol. preaeat l.acb.bla aiu1 
cllatillacloa factliU.aa cbaqee ta le&chlal aa4 cllatillaUoa 
equlpm.- aeceaauy to a4apt tllla .. uipmeat te the l .. cblaa 
ol coaceatl'&t•• ... ~atUlatl• of tU J~lek 1oluttoa• pl*oclucecla 
material haadllall trP•• cJaaaa•• la leacJWta tedut.ift .. •J leachia1 
aoludoa coatrola ol coaceatl'&tea tlt.at caa be 1eaclle4l 
&laAl the coab'ol of lmpurtttee Ia ta. 

••eM!tur•• 
o.W.. pl'o411ce4. A :roqlt. 

eatlm&t• ie alee llYea fo• capital aecea ..... ,. aa4 
tb.e coat of oxtu procluatloa. 

·1-
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CONCLUSIONS 

Ce~taba of the Ahmeek Will Coaceat~atea caa be leached to Pl".oduce copp•• 
oxicle. "B.ich" aa4 "Poo••• caa be l ... che4 with mlao• mocU.flc:atloa• to tile 
p~••••• 54 lt. diameteJr lea~ t&Dka &Act. plplDa. althoqh amalle~ clt.ametu 
t&alta woul4 be more efftcteat. 11Heacllaa" caa be leachecl la apect.al t&alte 
provlcltaa faat•• aolutloa turnoye~t. tim•• The LU. Lbul .. Leachial Plaat baa taU 
capacity to leacll three ott more the l'equtrecl amouat ol coppel' !rom . 
hill& aracle coaceatr&t••. · 

With th.e preaeat d.latW.atloa tacUittea at Lake Lbul••• about 1, 300,000 
pouacle ol coppel' •• coppew oxide caa be pi'<Mluc:•• p•• month coa.iateady. 
The Tamarack Leac~1 Plaat caa proclue aa avel'aae of about 750, ooo· 
powul• of copper •• o:at.u pel' m011Ul. 

To procluce 3, 000,000 pouad.a of coppel' pel' moadllow copp•• powcte~ ..... 
300, 000 poUcle pe• moadl 

the. 
'ollacluttl'tal aa• aartcultval dem&IUI. it WQl b• 

11ecea aary to clo oae oi followt.q·a 

1. Operate ltotk the Tam&l'&ck aacl the Lake Lbulea Leachtq 
Plaate at aea• capacity, Ol' 

z. Iaetall twe ad.ciltloaal •dll• azul acc•••oZT e.,Upmeat at 
LU.Lt.U ... 

Plaa 1 rectulz-ee a capUal eq•ultve ol &bout $30,000 .. , Tamarack .. aa4. 
$ZI, 000 at the Lak• Lba4• plaat. Oxicle proclucM at T&m&l'&ek woul4 coat 
fJ:om 4. 0 to 4. 5f p•• pnM of copp•• p~roc•••e4• u4 at Lake Lla4ea the 
coat per pot;a.& wou14l:t• a'boua J.75f. 

Plaa a 1'-.ut~re•· a capitd e.,.aclltu.l'e t.a the orcl•• of $ZZ5, 001. ol. whicll 
$15, 000 wow1• lte qeld 

•••t 
fa the Le&clalal Plaat, uti $ZOO, 000 ta the Still Jlouee. 

Wld& tld• plaa. da.e of pl'oclutaa a po\1QAI of copp••. •• oJd.d.e, woul4 'be 
about If. . 

The ext••* te wide~ lmpuritlea f.a tile coa.ceatl'ate• • panlcululy as-aeale 
aa4 11lica, wU1 coatamla&te the oxide, aa• tlut po• albUity o1. tu attaeaie 1 
'bela1 evoln4 oa I'HUCU.. wlt~ kyclroaea wU1 b&v• to 'be cletel'mlae4 expel'i• / t' 

meatally. The•• lmpuid•• caa l»e pa-ectpltatetl f:rom the leac1Wa1 •ol"d.-.. 
if it ta aecea ... ry. 

-2-
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.AJD4EEK. MILL CONCENTRATES 

The araclea ol concentrate• prcxlucecl at the Ahmeek Mill are •• follo•aa 
Hea4iDI• Rica, Poor aact.l'lotatloa. 

Rtcla t• e. more 07 le •• ideal material fo~ ammonia leachlaa• The ••••Y of 
thl• ara4e la about 90ft copper. aa.4 the tadiviclual paJ"ttclea are o.ot too 1&1'1• 
to be d.laaolvecl ta a reaaoaable leachla1 cycle, no:r 1• mucll of tbe coppeJI' 
likely to be entrappe4 ill the aan1ue• The 10,. ol tile J&lape lathe material 
la not •aou11t. to atop perm•attoa ol the aolutloaa throuaa tbe matel'ial• ancl 
•llmea are not preaeat lA aufftcteat quaa.titJ" to create a prolalem. · 

Poor, a•aayf.DI about 70,. copper. la mozoe d.UflcW.t to leaca. The copp•l' 
particle• are amaller, hut the iocreaee4 amouat of· aaa.pe aacl the flnet
textvze of the 1aa1u• tal\Dtlta the aolutloa p•l'col&tioa t• aome •steal, aa4 
createa a Jl"e&tezo pro'blem witll •llm••· 
Kead.lal• 
l•--• 

wblc.b ta relatlvel., pUZ'e copper, but lara• ia alae, caa ~· leacllM 
apecial taU, . •ucla •• rectaaauJ.u taak, wita zoaptcl circulatioa ol aolutioa•• 

Leach•• Ia the coaveattoD&l taaka thla mate~lal woul4 takefi'Om •la to el1bt 
mo~atha to 4la•olve. _Ia tlM r,ctf.YY.j.ILINk.,iL£!!:l!~.RLcm.HJ.xJll.lll&!wltLJa ,~ 
two weeka. . · ' Ca~-r ... ! 

WUl mAll ia aot COAiiclere4 a &QOd le&ChiD.I material. lt wouJ.4 take & pel'io4 
of ·ye&l'l to leac~ •••• of tbe l&l'lel' pt•c•• of maae .... thea any copp•• 
entl"appe4 ta the ore woul• aot 'be recover••· 

notatloa coaceatrate • caa be leacbecl il epee tal equlpmeat ••~• ••••· Some• 
thlna oa U.. or4ew of aa eacloa .. tb.lckeaer, ol' coUAteSt•c"'reat clecaatatloa _ L 
walt cou14 'be '-'&le4 to leadl tid.a material, •• tbat rakea woul4 coatla\l.Ouely ~ 
tura over the. matel'tal &a4 expo•• th• coppel' to the leachiaa •olv.ttou. 
P ercolattoa le&cldna wou14 DOt wol'll oa tht.a mate•ial hecau.•• of the vel'., flae 
o.atu~• of 'boda the coppe1l ... the aaape. • efore leacAlal thle m&tel'ialt lt 
woulcl be nee•• aary to determine whethel' the 4otattoa rea1eata aDAl ofl• wo"Q14 
coatambaat• the leachlaa solution• au ahow up ·ta the copp•r oxicle •• carboa 
aJUI eulfur cempGQACla. 

It t• •al• to •• •um• tha.t 1\.lch. Poor, a.ncl Heaclbla caa h• leachecl wltll ao 
particularly clUflcult troubl•• developt.aa. Aa expeJ'im-.tallot ol. mixe4 B.icll 
&ad Poox- ia !lOw betna leache4 at the Lake Llnd.ea Leachinl Plaat aa4 te 
proarea•inl aatiaf&cto~Uy. Thla t•at ia beta1 ma4e ta a 11 ft. cU&metel' taak 
wttll revere• ilow of •olutiOJU. 

_,_ 
~·· 
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LEACHING OF CONCENTRATES 

The -lar1•• 54 ft. dlaxneter leachln1 tanka at Lake Lindea and Tamarack &l'e 
not ideally suitecl to the leachln1 of mUl conceatratea. Small diametar.t&Dka, 
about 16 ft. • would be much better becauae leea trouble "WOulcl be expeZ"ienced. 
with the aolutiou workln1 throuah the area of leaat reatat,auc• bathe char1•cl 
tank, or .. channel ina". By reverat.n1 the fiow ol aolutiOlla on the lara• tanka 

.ancl ~atalliDI porou• fUte:r bottom•• no &l'e&t trouble with leachbla coaeen• 
tratee ahoulcl be experlencecl. It may be uceaaary to drala a taak once Ol' 
twice duz-ln1 the leaclllnl cycle ancl tuna ovew the material wltll a dam. to 
counteract the effect of channelina. 

' 
Thie caa be don• by one maa 

' 
la aa !lOu. 

or ao. 

Reverata1 the 4ow of aolutiona ia the tank• wtl1 el:imtnate the problem of 
alimea plu11fA1 up the lUte.- bottom &D.Cl cuttba.a ol.l the 11ow ol aolutlou~ .AAy 
alimea iD. the ef4uent aolutlona ca.a be remove4 by fUterm1, if th••• aolutloaa 
are aent to d.latW.atioa., o:r by aettlln& if they a• to the leaclt. atoraae tank•• 
Slime ••~tlin1 la the atora1• tanka· coul«l be remove4 by fluahla& the taa.ka 
perloclically. · 

Foul' ol the lara• leachln1 tanke wU1 be aeeclecl to leach 2, 000, 000 pouacl• 
ol copper pel' inoatll. About 1, 000,000 poQA4a of coppel' wou14 'b• c~a•4 
ia eacb taak, azul the leachinl cycle ahou14 tall• from eix to el1ht weeu. 

It will be almple to pro4uce a coaalateatly btah capl'oua oxlcle by leacblal 
conceab'at••, that ta a cuproua oxide content ia the orclew of 70· 75~. If a 
hi1he:r cuprou. oxl4e content la deatrecl, a amall tank chari•cl witlt coppel' 
ahot Ol' other pure coppe• material cou14 'be place4 ta the rtcla llDe bet-..ea 
the attlla ancl the preheatella lathe Still Kouae. Thia abo\114. booat tu 
cuproua cOD teat ol the oxicle to about 90~, &D4I wow.• cut to lea • tbaa ball 
the theoretical &mOUDt of hyclroaeanec••••rr lo• saecbactloa ot ~· oXlcle to 
copper powd.e•. 

Careful coatrol ol the leacld.na aolutloru~ will 'be necea ••IT if hlp aracle 
coac:eatratea are to be leachecl, amce auperaaturatf.oa ol. tb.e aoluttoae l'eaulta 
la the precipltatloa of baatc cuproua carboaate ta the taaka wt~ rea\1ltma 
hiah coppes- lo••••. CC'hltroUta1 the aoluttoaa ta not dilft.c:W.t au tb• po•• 
aibUlty of •upel'a&turatloa of 1ol11tloaa occurrfaa ahoul• cauae 110 areal 
c::OD.cera U the coaceatrattoa.• of copp••. ammonia, &Del cart.oa clioxlcle la 
the leacla atoraa• are kept ill propel' balaoce. 

All equlpmeat ba tlle leachla.& plallt ta aclequat. for leacalaa th• requlre4 
toiUI&&e of cooc•tratel. the oDly expeo4ltu'ea neceea&Jry wU1 'be fo• taak ..-··7 
bottom• &DCl replplaa. A · aauJre lUter fQ !!!&~~t!!U~t!l!,.!,.~ 
Thla coulcl be locatecl elthew at the Leachbl& Plant Ol' S~Ul Houae. 

-·-
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If maximum procluctioa ol cuproue oxide la to be maiatalae4 with the preeeat 
facUltiea, it will not be poaaible to operate twoleachlal circuit• at Lake 
Linden. If dtffereat 1radea of oxide ar• to be producecl at Lake Lblclea. it 
wU1 iD.volve & conalderable expanalon of atUl hou.e tacllltiea. Thla will be 
takea up ba more cletatl late I' t.a thl• report. 

IMPURITIES IN COPPEll OXIDE PRODUCED Fl\OM P:alMAl\Y . 

Analyaia of aoluttoiUI obtaillecl from leachinl Aluneek MW coaceatratea 
indicate that araeaic in the mbaeral ta bela& cllaaolve4 by the ammolliacal 
aolutiona, preaumably formt.n1 ammoaium a~aenate Ol' ammonium arseaite 
depencllnJ oa tb.e valence ol the araealc la the ore. 

~ 

Tb.e ammoa.lum araenat•• wou14 aoa-mally break dowa to fona d».• reapectlve 
ar•e:nic oxiclee at diatUlatioa temperat~ea, 'but othel' reactioae caa tak• 
place. If chlortclea are pre•ent ia the aolutloaa b•laa cliatUlecl, the cuproua 
copper reduce• tbe araeaatee formiaa &l'lenlou• cblol'tde wblcb la quite 
volatile. Araeate ha• be~ua cletectecl la the cltatUlate from the cl.compo•iUoa 
of aolutioa• coatatatna araenic, •• thle reactloa may be taldal place to aome 
exteat. Slace Torca Lake watezr ie uaefl fozr leachhll.• chloa-t4e• are preaeat 
ia coaalderable quantity. If aay amouat of ara•ale 10•• io.t4t tJa• cllattllate. 
it will be returned. to the leachlnl plaD.t aza4 eveatually lnaU4 up ·quite hlp 
ill the aoluttona. 

Stace araeai·e baa a areat aUlalty fo'6 aocU.\Uil, aacl ia s-ea411y diaaolvecl by 
alkaline ao4lum compowul•, it la ctuite poa aible that tbe ta•rocluctloa ot a 
emall qu&Dtity of a aoat.Um. compoWl4l. preferably aodlum carbonate. to tlut 
atUl feu will l'eault ia th4a a.r•ealc fozom.t.na th.e •ocll'QIIl compouaca.. Siac• 
the ao4lum a:r•eaat•• Ol' a.-aenitea do not clecompoae at 4iatW•tf.oa tempe•
ature•. tlae araealc wou1• l:te elimtaatea ba thAI atW waet•. Tkea-• la alao 
the poaaibUlty of preclpltatiaa the araealc fl'omle&ehial aolutioat wltk amall 
amouata of mapeaium compouad• Ol' oth.er chemical a. 

There la a atroa1 po•albility that U the oxicle la reduce• wt.tll kyclroaea at 
temperature• ova~: 1300°F., the araenlc compoUAd. will "be aublim••• or th&t 
it wt11 be evolved a• ar•lne. Arat.ne. illt ia forme.t, 4ecompoaee freebll 
metallic araeatc at elevated. temperature a, which ahou14. aubllme uacler the 
riaht cODclitiou. 

It ia likely that th• aUlca coateu.t of the old.cle macle fl'om conceD.trat•• will --r 
be a little hlaher tbaa ia that ma4• from aecoa.dary. 'becau•• aU lea ia very -- . 
ali&btly •olubl• hl the alkaline leacllllquora. 

There ia a poa aibUlty that calcium aacl rnaane•lum mtaht be a .llttl• hialler 
ia oxide ma4e fromprlrnary becauae ol. the preaence ol th• chlo:rbl•• of thea• 

-5-
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two metala pl"eaeat ia the o:re. The Torcla Lake wate~ alao contataa a hip 
percental• of th••• compou.a.de. The preaence ol ca.r~a clioxl4e la the 
leachllla aoluttoae precipitate• hotlt. ol th••• metallic loaa aa btaolu'ble 
carboaatea. · &Acl calcium aacl mapeaium 1•ttf.na into the oxlde ta curtecl 
iA the aolutloaa aa fille aua.peaalona. It ia likely that filterlna the •olu.tl~e 
to remove allmea will alao effect the removal ol mo•t of tb.eae compouncla. 

The effect of th~ above lmpurttiea oa the quality of old.4e, aa4 coppel' powd.e_. 1
produced from it, caa oaly b• determinecl by diatWt.aa 1olutioaa made /fi'OIIl 

coa.centratea ba a lara• acale teat, azul red.ucta1 the oxtcle obtaln.ecl. 

HANDLING OF CONC£NT1\ATEI 

Up to 100.000 poUDda ol concentrate• wt1l have to be haacllecl per day I.-om 
the Ahmeek MUl to the Lake Liacl~ Leacb.bt& Plaat. aDAl Into the t&Dka. 
There are at leaat two waya of dottta thla. If no expenditure of moaey t• t• 
be made, the couceatratea W0\114 have to be loaded. late soad.ola catt•. or 
iato paaa oa aoaclola c•~•. at the mUl. ao that they coulcl 'be tranafeStre4 
into the leachhla teaks either wltb. a clam, or by picld.D.1 up paa• ol cOilcea.• 
t~atea with the era•• ancl .dumpinl into the leac1tta1 tanka. By elth•• method, 
tht• material coul4 be put into the ta.nka ia about !OUJt hour• a day by the 
repa..- acrap-baadlta1 crew. The mt.a•ral woulcl thea have to be lev..,ed 
off t.a the taake. whea a taak l• completely ehar1ecl. 

The alterDAtiYe wolllcl be to uae the preeeat mlD.eral c&l'a, ancl 'buU4 a pll 
uncter the leaclllai plaat tracka from wt&icll. aa elevatoa- wou14 take the miaeral 
to a atol'&l• aUo, trom whick it coulcl be clumpe4 tn• paa• fow truepoJPtlnl 

. to the leachla1 t&Dk•, or a •yatem ol. movable eoaveyora coul4 'be uae4 for 
W• pu:rpo••· Thla methM ol. haa4ltna the cOAceatrataa wou14 tavolve a 
cGDat.clerable outlay of capital. 

HANDLING 0 .. LJCACHINO JlESlDUES 

The haadlial ol th• re•id.ue• left from the coaceatratea aftel' leac1Un1 wtl1 
pr•••at two problema: 1. B.emoval ol. aOlubl• copp•• aacl ammoa.la. aa4 
2. B.emoval of the :reald.ue from the talllW aa.t recoveJty of the aUvew COli• 

tainecl thereta. 

1. The teat now bema rua Oil the leachilla ollllc:ll aa4 Pool' mmeral• wtl1 
provtcle Wormattoa oa how weU ammonia aJUl aoluble coppet' caa 'be 
removecl from th.e 

•••u.m•d 
reai4ue 'by w&tht.al with ammonium carboaate "4l•ttllata" 

au water. It ia that •ufflc::tttlltly aoo4 wa•hinl caa b• attaia.e4, 
at.n.ce the volume ol. realclue le amallia compart.aoa to the lrddal taak char1•• 

 
. 

~--_ _J 

I 
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J. 

It wt11 not be ecooomtcal to ateam the realclue fo• ammonia recover, i1 it 
can be ~•cluce4 to below about tea poua.cle to tlua toa. 

Z. Becaue a coaalclera'ble val1.1.e of aUveJr wtU l'em&la lathe •••iclue. lt l• 
aaaumecl that aome d.fol't will he mact.. to •ecovew it 11 the c:oet la aot too 
1reat. Tid• wU1 1'111• out the uae of coaveattoaal lluahial metbo4a fol' 
ellmmatia1 the re~Wue f:rom the leachlac taaka. U tile all••• 

.-Ufl•• 
particle• ••• 

not too ft.ae, lt JD&y be po••ible to taatall Ia tJ&• tailma• laualeW' • ow 
a aettllrll uea la whlclk the: au ...... caa 'be trappecL U hall of~. •ilve .. ·cou14 
be a-ecoYel'e4. by thU metho4 lt wW pzoob&bly be wortll clobaa. alae• 4ulaJaa 
woulcl be by law the ch.eapeat way ol aettlDs ri4 of th• :re•t.clue. Tlt.e altenaaq 
metho4 woulcl 'be to clam an.• ahovel th• realclue t .. om the t&alut. o• t• ilull 
them. out lato a aettlial taak ow thtckeaer. fo• clewa.tenaa. aa4 thea recow.
the atlv•• 'by flotatioa, cyaatdattoa, o• pyl"ometallvatcal meaa•. OJt aellta1 
the l'eatcluea aa auc~ Te•t• wt11 be macle wldl the reel4wa fi'ODI tta.. leacllla1 
teat new Ia prO&~"••• to clet•nillae the a.ature of th• aU••• partld••• _. tO 
determiae the beet way of haadlla1 the reai4ue, 

DISTJl,LATION 

WhUe the Leachlaa Plaat haa capacity to l .. cl-. conal4•1'ably moJle coppe.
from coaceGtratea thaa reqldl'e4 fol' tb.l• pl'oaram, the capacity of tb.• 
cll•tdlatioa facUtttea t• clelbdtely llmite4. 

With the three cllatU.lattoa ualt• now at Lake Llacl••• the maatm~ coppel' 
th&t cu 'be p:roc!uc•• ta a aevea d.&y week, wltJ& icleal cODAI.ltloa• • le &Mut 
1, JOO, 000 poua4.a. A comfo~taltle avera1• pl'oclucUoa l• ia tbe o.-clea- of 
1, 300,000 pouAd.e ~· moath. II a fO'U'th atill ••~'• bt.•tUle4 at L&U 
Llnclea. maximum p~o4•otloa wou14 appl'o&cb I • 000, 000 polP14• p••, moadi, 
wltk a coaalateat averaae Dot mucJa &'bove 1,_ 600.000,.... pe.l' moadl. 

The pl'oductloa ltprea 1howa a))ov• cou14 only be met tt oaly oae l!'&cla ol 
oxl4•··htp cuprov.a--wa• pz-ocluce4. U htall cup.-ie Old4.e la te b• m&4e, 
0 .. aal'icultural ar••e. ., oxW.•. the pro4w:tioa ftl'd'•• wou14 .,. ,. 

ual••• 
coaaiclerallly. Tid• wou1• l'ule out uae ol. two eil'cuita at Lab Lbulea 

·•uc•• 
a4cllttoaal dlatW.att.oa aacl cb'ybtl tactlltlea are f.utalleA. 

The Tamarack plaa.t U.. oa occaatoa prCMt.uce4 1, 000,000 po\184a of c:oppett 
ta oxide peZ' mollth. b.oweve1!, aa averaa• pl'oductloa of 750,000 pouaQ 
pezo moath l• aU that caa 'be p1'ocluce4 coa•l•teatly. 

• 
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COPP£1\ OXIDB D&TJNO, BAGOINO, AND HANDLJMO 

The 4~1 equipment at Lab Llaclea wU1 haadl• up to so·. 000 pouacla ol hl11l 
cuprou• oxl4e p•S' day. 0..•• oalclee. hilllel' la cup:rle oxtcl• coateat, l'ecluce 
tM capacity of the dryea- becau.a• they coatata mol'e moiatuze. If ~oclucUoa 
f.a ••••• ·of 50,000 pcn:uade of oxide pew 4&y u ~ectecl. aew cbyhta equip• 
meld mWit •• puclta•••· D~l 50, 000 poacla of oat .. pew clay wU1 J'equ.fze 
aome cl..-•tv•• f:rom U.. aol'mal ,..,. of open.doa., alae• lM&-.y 1oa4• of 
oxl4•. aa eacouate••• whea. boWa1 out a •tUl 'b.twe ah.Uial it clowa. woul4 
overtax the tbylaa .. utpm .. t. Coat~ol11D.1 the 11ow of o.W. fi'ODl tM clewatel'• 
t.aa coaea te the flltew alao1114 ovel'cosne tide p~owem. 

The uytaa of chtpptaa• will haYe te be ap:rea4 ov•• a loaaeJt pe1'io4 of time, 
•• •• aot to po••lW• ove:rloa4 the cbytaa e.,U.pmeat who it t• ca..rrtaa lte ~•autu 
10&4. , b ia tlaat tWa optl'atloa caa be m•chaatse4 • ellm~t• thAI 
•••• fo~ a maa to •uvel tiM cblpptaa• lato tiM cbyiaa •yet••· 

Tlle b&llhll e.,U.piiiAUll at LU.. Llad. .. l• aclequ&t• w balulle 50,000 powut• 
of oxl4e pew- day. but '-latal .W. have to be 4oae oa two alUita. ratlwl• 
t:baa ara oae allllt. 

It ia •••vm.•• Uaat tlae oxide wtlllte biM. aDA. '-*11M belo.-• ~'••ucttoa ~ 

a•c••••rr 
coppea- pow4••· II wet oatct. 

•to••••. 
wW 

to ao 
Ia te b• :re4v.cM d.l_.eetly ~ poriew, t.t be 

da tlt.w wltll bat•rme41ate alae• ato•taa the w.t. 

ma••· 
htala cupi'Chd oxl4e foi evea a lew hove wou14 re1ult la a hopeleaely ca~ 

It l1 poa•lltle, II ~ oal4e la DOt to be atorecl tow too loaa a pel'lH befo~• 
recluctioa. to ellmla&te •to•a• tile balabal operatloa, aa• tna.a.t•• tile oal4e from 
.tlut cbytal plaat ~ 'bt.a• ia U..• l'eclv.cttoa plaat by a paeliiDAtt.• o~ 
othe~ type ol. coaveyf.D1 •y•tea. Ia tld.e c••• • tlua. co,,. .. p0-.4•• W0\114 
hav• te be Ul .. U & keiaa poiat fo• fl~Vf.al C08Q l'&tbe• d&aa d&a oxl4•• 
Tlde wo.W. ellmtaate the .... fo• cOIDpl•t• ., .. .,. oa osl4e pl'oc1Ue4. fo~ 
rKuctioa to pow4••· The oaly coauolaeetlatl woul .. lJ• tu cuprou oaWe 
coat•*• wAle Ia le a 1lmple aaalyell. aa• cOU14 '-• rua lty .plaat ,. .. •oaael 
llaec••••IT· 

r ACJLITIES NE&.OilD TO WJ:ET ALL OXJD.C B.EQUIR.EMENTS 

The Lab Ll.rulea Leacld.a.l Plaat aa4 Still HOWle will aot 'b• abl• to pro4uce, 
wlt!l pre a eat clladllattoa factlltl••, thei hlp tosmase ol copper oxl4• requl:r•• 
for the pro4.uctlea of copper powcl••. aa• alao ~ tile varlh• arue • ol 
oxl.4e require4 fo• m4ut~ial aftAl aptcultural c:uetoiner•. Spray ar&cle oxide 
could. 'be macle f~om the ldp cuprou 

-·· 
oxtcl.a made fo~ pori•• ll lt were 



314

recluce.t. ta at•• by aome auch fill• azrbulma clevf.ce •• the Mlcl'oai•••· T• 
procluce upwarcla ol Z, 000,000 pouacb ol copp•;r p•l' moath fo:r powder, &1UI 
300, 000 pOUildA of copp•l' l.ol' &&l'lcultuzal aacl iacluutU requll'uneat•, the 
followta1 two plaaa &l'e •uaa••te4: 

1. R.e&ctt.vate the Tam&J"acll L•ac1Wl1 Plaat. 

AU Of the la4uatJrlal aa4 apicultual araclee of oxl4• woultl 'b• p:rod.uce4 
at ~· TamaJ'ack.Plaat. tl'om eltkel'. Ahmeek wm· .:oace~~.~••••• o7 a· 
coml.tbaatloa of' eonCeJltZr&t•• ......... cOppeZ' tcrap. Tla.e Lake Lia41ea 
Leac1W:a1 Plaat woul. opel'ate at lte &Yel'&l• capacity' pl'odltcta, oaly. 
Mall c:upS'o• oal4e tu c:opp.l' powd.e:r •. The T&maiacJr. Plau wOuW 
bYe eaoup C&faCltft la &Mitioil te that .-equlZ'•• (o.r 8peCJ.tl I~U·· 
of. o.Ue.. te coatJrtl»ut• &bout •oo, 000 pouada of hlp cupa-oa• ·~siAl• fow 
the D:l&a\1lactu• of copp..• powclel'. · · · 

The a4vaataa•• o1. tAt• p1aa .... •• tollowe• 

A. l..oweat capital ouday. 

The cU•aclvaatal•• ol. thJa plaa a:re: 

A. Steam co•t•. for 4ieiW.tloa, ••• o••r 1 SOft ol tile Lake 
L'-!ea ate&Da c:eete.. · 

B. Co•t of rol:actt• ....W.4 "be uov.t cl.o1mle Lake Llad.ea. co•••· 
C. DJtytaa aa4 'baaat..a aquipmeat wouW haYe to .... pvcJaa•••· 
D. OsWe W01114 hav• t• •• uaupon•4 to J..ake Lt:U .. to• 'bl...SJ.q. 

o• re.ucttoa te powct..-. Oxf.d.e b&Ddlbla ••tup at Tama•ack t• 
ia.efttc'teat. · 

m. Tll4t Tama,.aek Plaat i• aot •••vlce41 'tty a c•a ratlroacl. 
P. Dupllcadoa ollabOI' w!Ma compue4 t• Plaia I. 

z. !!*•tall T-.. New S.tlla, aa4 Aclclltl~ l)~ Ba11!AI .ECJ!!Pm!!J 
at Lake Lfi4.a. . 

u.ta. tkt• plaa, ,_. atilla wow.• "*" b• u••• to •""uce eatcl• lo~ pcJwd.er. 
au the flfta etUI woul4 lte to• pl'o4utioa of the v&l'tou.• taclwatl'ial 
azul aal'lc'Ulta~ala~a4• .-eq'Gl~meuta. Toual prtAuctl• .t coppett wOW.' 
be about I, 300,.000 pouacl• pes- moatll. A.Wlttoaaltlrytaa aa4 bas,tna 
equf.pmeat. arul ealaz-a•m•at of. the StW Houe ltuilcllal wovl• 1>• ia.volve4. 

The uv&ataaae of Plaa No. 2 are •• lolloW11s 

A. Lower coat ot prCHluctioa. 
( 1) .Few extl'& m .. •••4•4. 
(Z) Lower et•am co•t. 
(3) La.-._. Waterial coet•. Two ctrculta cou14 'be uaetl. 
(4) Low•l' oxl4e haadlinl coata • 

.. ,. 
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... ..: ·\ 

The ciiaadvanta1•• of thia plaa are •• follow•: 

A. Large capital outlay. 
B. BuUdilla would have to be enlarged. 

· c. OperatiJla three atllla at a time wou14 require up to 45.000 poUilda 
o1. ateampel' hou and ma.ktna up 45, 000 pouncla ot wateJ! at the 
boUer house per hour. 

CAPfrAL AND P&ODUCTION COSTS 

••Umat•• 
Thl• repol't will not 10 into &Dy detaU oa coate, howevel', rea•oaable 

have beea prep&Z'ed. 

To reactivate the Tamaz-a~k Leachlaa Plant, capital expeaclltur•• wou14 
IAclu.d.e the puz-cha•• of cb-yinl and baaalnl equipment, aa4 repalrizl1 taak 
bottoma. Thla woulcl coet about $30,000. If 750,000 poUDcla ol copper la 
oxt4e ia produced. pe., moatlla.t Tamarack, the tr•&b:nent coet wou14 be 
from 4. 0 to -6. Sf per poUDd. 

To equip the Lab Linclea. Leachina Plant and. Still Ho~• to b&Adle all of 
the copper oxicle procluctioa requirement• !or both copp•• paries- ancl oxicle 
aalea woulcl r•quire aa expe.Gd.itu:re ia the order of $111, 000 of whick $21. 008 
woul4 be neede4 iD. the LeachlDa Plant to adapt tU preaeat taaka few coa•. 
cea.t~ate lea china. Thf.• $15. 000 expenditure wout• be aecea aary at L.ake 
Lbulu unciel' either plaa. About $200, 000 will be neacle.t to aclcl two cllattl• 
latloa uaita ancl acc:eaaory equipment ia the StUl Houle, aad. to make the 
nec•••ary buUdlnl alteration•. 

Tl'eatment co•t• at Lake Lilulea will vary from 2. 7Jf pel' pound at a 
1, 30o,·ooo powuls pel' moq.tll procluctioA baale, to J. Of pel' poun• at a pro
cluctioa level above 2, 000, 000 pouacla of copper per month. 

-10-
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/ 
i1'1S- CALUMET &rHECLA, INC. 

oo~ CALUMET DIVISION 

X i5\ 

older-~5Minutes of Meeting: Re: Revision of Ahmeek Mill to provide 
greater capacity. 

Date: March 9, 196S - for milling Conglomerate Ore 
Time: 1:30 P.M. 
Place: John Alice's Office 

Present: John Alico, Les~er Engle, Arne Hill, Laurence Kline, E. Matson, 
'George Mehrens";" Laurence Michel) J oh t'\ vI tto )'\ 

This meeting was held to review the proposed flow sheet and to plan 
a program to carry out Phases I and II of this flow sheet. 

The .following items were brought out: 

1. The existing and proposed ball mills in the basement of the South 
side shall be renumbered as la, 2a, 3a, etc. beginning from the 
West or highway side. Existing mills No. 9 and 10 shall be 
4a and 3a. 

2. Additional ball mills (new or used), Nos. la, 2a, and Sa, and 
their accessories, tables, pumps, etc. will be incorporated in 
Phase I. 

3. New Mineral Jigs with accessories are to be installed in Phase II. 

4. Phase III, a regrind program for further recovery, is not to be 
active (construction wise) at this time. Phases I and II will 
be active. 

s. The activity sequence for Phases I and II as tentatively agreed 
to is: 

a. The catch basin pump pit and contents, which will interfere 
with unit Sa, are to relocated near the carpenter shop. 

b. The flotation machine which will interfere with units la and 
2a is to be relocated near the Northwest end; and the moving 
of it is to be scheduled so that a minimum of actual moving 
is required during the next vacation shut~o~n, 

c. Ball mill No. Sa (8'x32") is to be moved from the.Leaching 
Plant in Lake Linden. The installation can follow after the 
pump pit is relocated. 

d. Layout work for ball mills, la and 2a, cannot be completed 
until it is determined what mills will be used. Mill No. 2a 
will be installed prior to Mill No. la if these mills are 
brought in through the West wall. 

e. The installation of the jigs shall be done where practi.cal 
in the schedule. 

f
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Minutes of Meeting - March 9, 1965 
Page 2 

6. Crane facilities are desired for handling the ball mill liners, 
balls, etc •• 

7. The basement location for the ball mills is desired to save on 
foundation costs and provide more room. 

a. The proposed ball mills should have large trunions for better flow 
of material. 

9. Direct drive rather than the clutch system should be provided 
for the mills. 

10. Ball Mill No. Sa and accessories installation must be completed 
by February 1, 1966 so as to be usable for experime.ntal purposes 
for about 3 months. Mill No, 2a should be installed by October 1, 
1966 and Mill No. la by January 1, 1967. 

11. The chip chute will.~ need to-be relocated. 

12. Work to begin as soon as possible on M & C orders. However, a 
cost estimate is required for the entire project. 

E. Matson 

cc: JA 
LFE 
AWH 
LCK 
TWK 
EDM 
GHM~ 

LJM 
JJV 
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1),.5-00~ ,. 
lbx 15' ~ALt~~T DIVISION 

Calu~t & Hecla, Inco. 

o\c:kr Q5 
Ahmeek Mil1 Pi"-ojec1; Mo Co Crder Uumherso 

PHASE I. 
0804 001 Pw:chase of 1-iechanica..l & I:lectrica.1 Equipment .... Phase I. 

G804 C02 Purcha:.::\J and Ins-tallation o£ Power F'acilities - Phase Io 

OS04 00.3 · Constru.ction of Ba.ll Mill Foundations- Phase I. 

080/_., C04 ?·iachanical & Electrice~ Installation or Ba.ll Hilla - Phase Io 

08'04 005 Constx"'l\ction and 1nst.alla1~1on of Launders uo Phase I. 

0804 006 Mechanical and Electrical Installation o~ Auxiliar,y Equi' - Phaes Io 

..... ~ . 
PHASE i:t~· 

OS04 010 Purchase of Me.ehanica.l & I:lectrical Equipment - Phase II., 

0804 011 Conatrtictio.n o.r E:quipm9nt Foundations - -Phase IIo 

0804 Oll2 Uechanical and E~ect.l:'iea.l. Installation o~ Denve~ Jigs ._ Phase IIo 

OSOl~o Ol3i. Mec:hanice.l & Electrical Irlatallat.ion of Puraps & Piping - Phase II. 

- Phase IIo 

ClY)4 01;;.# Purchafje & Inst.allati.on o.f· Power Facilities ...-. Phase II. 

PHASE III. 

0804 020 Pu!t<t:ha.sa of Hechanic~f.~l Foquipment .~ Electlwiaal Equ:Lpo ._ Phaf:Je IIIo 

080lt- 021 Construeti()t'l ojt Foundation tor Diabribution Tanlt ._,. Phase IIIo 

(18Q4 022 Ccnst:ru.ction oi F'oundG.tiorA for Ball Mills ..,. Phase IIIo 

CS04 023 c~oostrutir.:-)11 o.f ~~ol..tnd~·.tion for Cyclones & Floatation Mach~-ft~aee ll:I 

(1804 021~ Hachan~ .. cal & Elactl;'ical Installation or Ball Mi:U·a '""' . Phase III 

C.804. 025 Hachan:i.aal & E~l'!!'ct>. .. ical Ir..atallation ot Cyclones :5 Phase III 

c :!OL .. 027 Met~han1.<~a.l I~ rrtactrical Ir. atallat:i..)n ot Pumps and Piping ~--Ph11S9 III 

C SOL~ ~J28 Construct. ion ~..c I£1.t:ltaJ1ation ot Lau·.1dera ..... Ph a sa III .. 

(
F
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ms-ooQ CALUMET DIVISION 

>< 18 
Calumet & Hecla Corp. 

lder 
.AHMEEK MILL 

~ }flneral Processing - Flowsheet 
By J. J. Vi tton 

10/2!J/66 

Introduction 

The .Ah.t.wneek Mill concentrator consists of eight Unite and is located at 

Hubbell, Michigan. Four units -were constructed in 1908 and the remaining four 

units were installed in 1912 with Steam Stamps as crushers ror each tmit. 

The concentrator was originally designed to treat 3JrG"gdaloid native copper 

ore which consists of a great deal of mass and smaller coarse copper. Recent· 

changes have been made in the Mill. flowsheet in order to treat ctmglomerate ore 

as well as amn;daloidal ore. The capacity ot the Mill with eight stamping units 

in operation is .$000 tons per 24 hours. 

The Norberg Compound Steam Stamps are each rated at 300 H.P. The Steam 

Stamps are unique in the quantity of tines produced. About SO% ot the minus 

4-inch ore from the Mines is reduced to finished size (-3S mesh) and is read7 

f'or f'lotation. It would require two or three stages of gyratory- crushing and 

. one stage of rod milling or equivalent to equal the Steam Stamp reduction. The 

eight steam stampa are the only' compound type in production in the world. 

Floweheet - Ahmeek Mill 

The Ahmeek Mill nowsheet for processing amygdaloidal and conglomerate 

ores is shown on drawing No. 11898. The Mine ore is crushed in jaw crushers .. 
set at 4" at the Mine Shaft House and is delivered by the C&H Railroad to the 

Mill. The ore is dumped into· eight ( 8) mill bins with a capaci tu of 800 tons 

each. The ore is fed into the Steam Stalrps through chutes by gravity- and b7 

the llead Feeder Attendant who controls the now of ore and removes any Mill 

mass copper before. it enters the sta.n;?s. ·In the steam stamps, the ore ia 

'Eo
ro
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