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Figure 1. Loke Linden power plant arbor
Pk

the real beginning of the present power
system dates from 1902 when two 1,000-
kw. generators, engine-driven, generat-
ing at 440 valts, three-phase, 25-cycles,
were started for the mill electrification.
the mine and mills were connected with
transmission lines in 19068 after three
2,000-kw., 18,200-volt, engine-driven gen-
erators were installed.

At present there are two main gener-
ating stat’ons, one at the Calumet and

wxen . Heela mills at Lake Linden and the othey
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POWER BIS’ERIBUTI{DN

By Frederick N. Bossen*

THE first lighting plant installed
by the Calumet and Heels Gompany was
lotated in the Calumet mill at Lake Lin-
den, and went into commission in May,
1878. It consisted of a Siemens a. c.
generator and exciter and 24 are lamps.

‘This apparatug is now in the Engineer-

ing Muzeum in New York.

[n 1881 a Brush arc dynamo, serial
Nu. 26, und eight 4,000-c. p. lamps were
inutalled at the mine for surface light-
injr. They were mounted on two tall
masts and were put in commissien on
the night of July 4 as part of the day’s

. * Electrfenl Engineer,

celebration. Followng this, two are.
lighting dynamos of 35 2,000-c. p. lamp
cupaeity were installed and were used in
the interior lighting of buildings. In
1892 the electric station at the mine was
put in commission, which included incan-
descent mnachines and power for pumps,
as noted in the article on underground
power distribution.

In 1895 an electric plant was started
at the Calumet and Heela mills, which
consisted of 3 a. c. lighting machines
and three Brush arc machines, In 1901
a 300-kw., 26-cycle generstor was pur-
chased for the operation of the pumps
that were instelled in No. 7 shaft; but

Figure 4. Typical substation for power distribution, at dhmeek Mine

at the Ahmeek mill at Hubbell. Theza
two stations operate in parsllel, the two
13,600-volt buses being tied together by
two 250,000 e, m. tie lines. The other
turbo generators feed into the 13,500-
volt system through transformers and
feeders, malking up the total generafing
capacity of 40,000 lva. At the Lake Lin-
den plant there are eight cutpoing feed-
ers, including the two tie lines batween
the two generating stations. These
feeders po out of the building overhead
into an arbor from which they diverge.
(See Figure 1.} The arbor iz laid out
so that cireuits can be easily inter-
changed, At the Ahmeek station there
are two incoming tie lines and two out-
going feeders. These are carried under-
ground by three-conductor cables from
a distributing tower located about 200
ft. from the station.

All power from the main stations is
distribated at 13,600 volts, 25 cycles,
three-phase, with the exception of a
small amount of pewer for auxiliary use
and the original 440-voit zone at the
Calumet and Heeln mills. The 13,600-
volt distribution is earried on wood poles
and cross arms. Pin-type insulators of
23,000-volt working pressure are used to
carry the wire on a 8-ft. delta and de-
liver power to 13 substations located at
load centers. (See the diagram, Fig-
ure 2.)

Secondary distribation is done at 2,300
volts from all substations with the ex-
ception of No, 5 Tamarack substation,
which delivers at 4,000 Y, and the re-
grinding plent and Tamarack reclama-
tion substations where both 2,300 and
440 wvolts are distributed. The trans-
former capacity at the distributing cen-
ters ageregates 45,150 kva., and the total
connected a. c. motor load is 53,365 hp.
with & total of 895 a. c. motors, the
largest being 1,260 hp. With a few ex-
ceptions, all surface motors of 50 hp. and
gbove are 2,300 volts: these below &0
hp. are 440 volts. All motors used
underground are 440 vols with the ex-
ception of the 5 hp. and smaller motors,
which are ususlly wound for 110 wvolts.
The company also has a total of BY
d. c. penerators aggregating 4,150 kw.
that furnish power to 260 direct current
motors of 4,375 hp. capacity.

Lighting throughout the mill and tha
main cirenit at the mine is done at 80
cycles, This current is obtained by fre-
quency changers of a combined eapacity
of 1,600 kw. The balance of the light-
ing iz 25 eycles.

On the opposite page are three cirele
diagrams showing the total power gen-
erated and distributed for the year 1920,
{Figure 4.)

LY

CALUMET AND HEGLA CONSOLIDATED COPPER COMPANY




948 THE MINING CONGRESS JOURNAL October, 1931

Figure 1. Plant
at Red Jacket
shaft.

Calume
Compar
‘pumpin
describy
Operati
Method
change-
seribed

All 4
Hecla a
Red Ja
glomer:
3 and 4
daleid,
sank t
angle
Tlach sl
ATXTENgE
ping or

Thest
ore bin
filling ¢
port BU
dumps 1
lar is ¢
building
supplies
switche
cars fr
provide:

As t}
Iodes is
‘tains oc

- the erus
constrw
' masses
quiclkly
-Blake 1
‘. quireme
this dis
The
-compan:
in, Bla
special
~-are buil
5.} Th
ing, spe
- aceomim
‘side of
B-in. dia

-* Chief

Figure 2 (ubove)
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Figure 4 (below)
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