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CHAPTER I

INTRODUCTION

Production of iron in Esst Teunassee began almost with the
advent of the first settlers. Froum its early, almost primitive,
beginnings, iron production developed into a large-scale, modemn
industry and then declined to the point of belng almost noneexistent,

The history of the iron industry can be divided into three
phases; the early period of the late eighteenth and early nineteenth
centuriesj the period of largeescale development of the late nine~
teenth century and early twentieth centurys and the period of decline
of the twentieth century. TFach period was distinetly different from
the others, This study is concerned with the methods of production,
sources of rav materials, merkets, transportation facilities, areas
of developaent, and the various other characteristics and problems
of each period in an attempt 40 discover those factors which led to
the rise and ultimete decline of the iron industry in East Tannessee,



CHAPTER II

PHYSICAL SETTING

Loecation

For the purpose of this study, East Tennessee is defined as
that portion of the state lying between the Tennsssee=North Carolina
boundary on the east, and the western edge of Sequatchie Valley on
the west, This area imcludes the following counties; Anderson,
Bledsce, Blount, Bradley, Campbell, Claiborne, Carter, Cocke, Cumbere
land, Grainger, Greene, Hancock, Hamilton, Hamblen, Hawkins, Jefferson,
Johnson, Knox, Lowdon, Marion, MecMinn, Heigs, Monroe, Morgan, Polk,
Rhea, Roane, Scott, Sevier, Sullivan, Unicoi, Union, Washington, and
the eastern half of Sequatchie, With the exception of that portion
of Sequatchie County included here, this area coincides with the
Eastern Grand Division of Tennessee as laid forth in the Tennessea

1
Code Annotated.

Geology and Physiography

Esst Tennessee is camposed of parte of three physiographic
provinces, the Blue Ridge on the east, the Ridge and Valley, and the

Lpennessee Code Annotated (Indianapolis: The Bobbs=Merril
Company, inc., 1955), Volume il, p. 209.




Cumberland Plateau section of the Appalach an Platesus on the we t.

Blue Ridge Province

The Blue Ridge Province is a belt of mountains extending in
a southwest direction from jusi south of the Susquehanna Kiver in
southern Penneylvania t¢ the vicinity of Mount Ogelthorp in northern
Georgia., The province is bounded on the southesst by the Piedmont
Province and on the northwest by the Ridge and Valley Province.
Maximus width of the province is approximately seventy miles.?

The rocks of this province consist for the most part of Fre-
Cambrian crystallines of very complex structure. The western front
of the renge is composed of Lower Cambrian Quartzites.’

Blue Ridge in Tennesses. The Blue Ridge Mountains or nore

properly the Unakes, occupy the extreme eastern portion of Tennessee,
and extend for almost the entire length of the state in @ noriheast-
southwest direction. The Tennessee=Horth Carolina boundary follows
approximately the crest of these mountains and the highest elevations
in the state are found here. Elevations of over 6,000 feet are common,
and Clingmen's Dome, 6,642 feet, the highest point in the state is
located in the Blue Ridge.

As has already been nmentioned, the rocks are predominantly

2Nevin M. Fenneman, Physiography of the Eastern United Siates
(New York; McOrawsHill Book Company, inc., 1938)s DPe 103.

3Ibid. 8 P 161&.



Pre~Cambrian erystallines. The western boundary of the province
is determined by the 1imit of overthrust of the strong metamorphosed
rocks on the unaltered limestone of the Grest V«l].ey.h

The direction of the mounteins is generelly independent of
structure, and linear ridges are confined to the belt of metamore
phosed Cambrian rocks on the west. Chilhowee, Stone, Bald, Holston,
and Iron Mountains dbelong to this group of linear ridges.

The mountains are generally classed as subdued with crags,
bare cliffs, and talus slopes rare, Steep cliffs of bare rock are
confined to newly deepened gorges. Summits are generally rounded,
and domes are plentiful, but few mountains can be classified as
peaks. Forests once covered almost all of the mountains, and still
cover the highest mountains, although there are some grass<covered
summnits known as "balds® whose origin is un!movn.S

The Holston, French Broad, Little Tennessee, Hiwassee, and
other rivers rise in the Blue Ridge and flow westward to meet the
Termessee River,

A feature peculiar to the Blue Ridge in Tennessee is the coves
on the northwest slopes of the mountains., These isolated, flat
floored mountajin valleys range from 1,200 feet to 1,800 fest among
nountains several thousand feet higher. These coves are known

brvad,, p. 173

5Ibid., p. 17h.



geologically as Mfensters” (windows). The mountains were carved out
of metamorphosed Cambrian or Pre-Cambrian conglomerate thrust over

the limestone of the Valley. The thrust plane is so nearly horisontal
that the overthrust block has besn worn through to exposs the lime-
stone, which has been easily ercded to form the valleys. These coves
have been termed cultural and economic, as well as geologic inliers

of the Great Yalley.6

Ridge and Vslley Province

The Ridge and Valley Province extends from the St. Lawrence
Valley to the Coastal Flain in Alabema, a distance of 1,200 miles.
For most of its lemgth, the province is bounded on the southeest by
the Blue Ridge and on the northwest by the Appalachian Pl.atem.7

Ridge and Valley in East Tennsssee. The Ridge and Valley

Province extends in a northeastesouthwest direction the entire length
of the state between the Blue Ridge on the southeast and the Cumbere
land Plateau on the northwest. The province averages about forty
miles in width,

The rocks conaist of folded and faulted Paleozolo sediments.
The rocks have been closely folded and almost every fold is broken

by a fault. Erosion of the weaker limestones and shales has formed

6Ibidc,’ Pe 175-

TIvid., p. 267.



the valleys, while the more resistant sandstones, conglomerates, and
cherty rocks hold up the ridges. Valley land occuples more of the
total land then do the ridge=.

The province is in its second cycle of erosion., The original
valleys and ridges formed by the warping of the strata have been
eroded to a peneplain, and new valleys have been carved out of ths
peneplain, resulting in even=crested fidgea.

The average altitude declines to the south, with the ridges
being about 3,000 feet near the Tennessee=Virginia border, around
2,000 feet near Knoxville, and 1,000 feet at the Tennessee-Georgia
border. Valley floors decline from 2,100 feet in southern Virginia
to 1,200 feet around Knoxville and to about 800 feet at the Georgia
bou:ﬁnx'yoe

The main ridges north of Knoxville are held up by the Clinch
and related eandstones, with the lowlands on limestone and dolomite.
Most of these ridges terminate north of Knoxville, and from there
south the ridges are lower and the relief less. East of Knoxville,
on Ordovician shales, are a series of rounded hills known as "The
Knobs¥

Drainage is to the south and west by way of the Tenncssee
River which is formed by the confluence of the Holston and French

Broad Rivers at Knoxville. Host of the tributaries of the Tennessee

aIbid‘, P 268 - 272.



rise in the Blue Ridge, with only a few small streams entering from
the Cumberland Plateau,

The Appalachian Plateaus

To the west of the Ridge and Valley Provimnce, and extending
from southern New York State to northern Alabama, lie the Appalachian
Plateaus.

Cumberland Plateau. The Cumberland Plateau is the name given

to that portion of the Appalachian Platesus within the state of
Tennessee, The plateau lies to the west of the Ridge and Vallsy
Province, and is separated from it by a 1,000 foot high escarpment,
The surface of the platesu is around 2,000 feet in Tennessee,.’

The rooks are essentially horisontal Upper Palsozoic (Missis«~
sippian and Pennsylvanian) sandstones and shales., Although Pennsyl-
vanian sandstone forms the surface of the platesu, seventy~five per-
cent of the rock ie shals. Some coal is found in the platesu, The
surface is rolling with some dissection by young stream valleys.

Sequatchie Valley, an anticlinal valley to the west of the
Walden Ridge section of the plateau, was formed by the uparching and
subsequent erosion of the sandstones. This breaching of the sandstone
arch has exposed the weaker limestones and dolomites which have been

mbid., pp. 333-339.



saslly eroded. The floor of Sequatchie Valley is similar in every
respect to the Ridge and Yalley Pruvince to the east, The Crab
Orchard Mountains at the north end of Sequatchie Vallsy represent
that portion of the sandstone arch which has not been breached, and
they stand wp in relief 1,000 feet above the plateau surface. Wills
Creek Valley, near Chattancoga, is a feature similar to Sequatchie
Valley, and separates lLookout Mountain from the main body of the
plateau,



CHAPTER III
GEOLOGY QF IRON ORE DEPOSITS

Three varieties of iron ore occur in East Tennessee. These
are red" or hematite ores, *browm" or limonite ores, and magnetic

ores.,

Red Ores

The red ores are generslly confined to the west side of the
Ridge and Valley Provimre in East Tennessee to Sequatchie Valley.
They occur at the base of the Cumberland Escarpment and in the ridges
directly in front of it from Chattancoga to LaPollette, and in the
escarpment on the east side of Sequatechie Valley.

Red ore is composed of red hematite, or anhydrous ferric
oxide (Pu203) » and a variety of impurities including silica (5i0;),
alumina (AL‘,OB), calcium carbonate (CaCOB) s magnssium carbonate (HgCOB),
sulpher, phosphorous, and zaanganese.l

The distinguishing charscteristic of the red ore iz that it
occurs in beds, or thin, lenticular masses of great linear extent,
interbedded with shale, limestone, and sandatone., Only three fore

mations in Bast Tennessee contein sufficlent concentrations of irom

lEmest F. Burchard, The Red Iron Ores of East Tennessee
(Nashville: Tennessee Division of Geology, 1913), P. LD,




10
oxide to be classed as red ore-bearing formations, These are the
Tellico sandstone (Ordovician), the "Rockwood” forzation (Silurian),
and the upper or Mississippian portion of the Grainger shale, Only the
"Rockwood" formation contains ore of mars than local mparmca'.z

Tellico Iron Ore

Interbedded with the shale in the Tellicc sandstone, there are
in a few localities thin seams or lenses of hematite of slight extent,
The ore varies from a ferruginous, calcareous sandstone to a rich,
compact material, composed mainly of iron oxids, and of relatively
high specific gravity. The richer beds range from a few inches to
sighteen inches in thickness, and leaner beds are much thicker,

Deposits of econcmlc importsnce may be formed when the Tellico
sandstone has besn weathered and the fragments of residual ore have
been concentrated in basins on the surface of harder roeh.3

Oiven below sre some analyses of iron ore from the Tellico

formation. s

locality Fe 3102 11203 Ca0 ¥g0 ¥ P 3 HZO

Riceville 56. 58 180% - - - - 0065 - 1.10

Sweetwater 146,90 20,16 20,16 - - 2412 = - -

Tuckshos hs. 1 20.16 - 10 (%3] - - O.Lﬁ OQ % -
District

%30urce: Ernest F, Burchard, The Red Iron Ores of East Tennessee
(Nashville: Tenneasee Division of Geologys L1013 )s PPs DBjsT3e

2Ibid. 2 Pe L9,

*Loo, oit.



YRockwood”® Iron Ore

A characteristic of the #Rockwood™ ore is that when it is
weathered the calcium carbonate is dissolved out and the conteat of
iron oxide, silica, and other insolubles is increased proportinately.
The resulting product is termed "soft ore®, and is usually porous and
friable when campared with the unaltered material, or "hard ore.,"

The “Rockwood® ore outcrops along the foot of the Cumberland
Escarpment from the southern border of the state at Chattanooga to the
northern border at Cumberland Gap and in several separate localities
in the Valley. These outcrops are not contimuous because in places a
mmber of thrust faults have buried the formation below older mtzl::e.h

Given belov are the analyses of hard and soft ores from
Chamberlain, Tennessee.

1 2 3 L

5102 5.00 7:92 7‘63 7'62 10 M Ol’e, l&l‘&e l\lmp,
remote from line of

A105 2,82 3.07 3.6 L3l division between hard
and soft ore.
Fe0, 36.hh 50,60 67,60 Thi96
2. Seﬂi‘hm’ saall slﬁb,
Fe0 2,20  2.bh  L.h7 10 near line of division
betvesn hard and sofd
Mg0 1.63 1.71 «50 U7 ore,
Cal 2L.8h 13,77 1.68 40 (continuation of analyses

on following page.)
O,  19.89 12,29 3.0b .3

Ymia., po. 75-81.



1l 2 3 b

mzo «10 «10 26 «12 3. Soft, amall slab, near
line of division between
Kzﬁ «22 -25 «33 «30 hard and soft ore.

Tiog 'n im .26 .12 h. Sof‘ﬁ 01'8’ m’ge }.‘m,
remote from line of

Po0s  «99  1.31  L6&9  1.22 division between hard
and soft ore.

8 -05 05 07 »02

Mn .30 33 58 31

HoOw .89 »59 N .66
Hyo+  _he72 _5.52 _8.15 9,35

100,20 100,05 100,29 100,60
Fe (From FeOsFey0,)
27.22  37.32 52.55 50,79

2Sources Ernest F. Burchard, The Red Ilron Ores ef Fast Tennessee
(Neshville; Tenmessee Division of Geslogy, 1313), P.

Broun Ores

The brown ores are the most important ores in East Tennessee
in terms of tomnage produced., Safford in 1856 termed reserves of the
brown ores as "practically inexhaustable." They are confined to the
eastern side of the Valley and to the coves slong the western front
of the Blue Ridge. The folding and feulting which gave rise to the
Ridge and Valley Province produced conditions favorable to the rapid
weathering of the rocks, These rocks, particularly the shales and
some of the limestonss, contain smell quantities of iron minerals.
During the process of weatharing and erosion, the iron which had been



widely disseminated has been concentrated, where conditions were
favorable, in the form of hydrated iron oxide to form deposits of
broun ore. The brown ores are generally classified as two types, the

pountain ores and the valley araa.s

These deposits draw their name from the fact thet they always
§ccur upon the sides or at the base of a sandstone, chert, or quart-
zite ridge. They are most extensively developed along the extreme
eastern margin of the valley where the Cambrian quartzite forms a
high ridge flanking the crystalline rocks of the mountains, The quart=
site beds dip steeply to ths weet beneath the overlying shales and
limpstones, and the iroan derived from the weathering of these shales
and limestones is concentrated downward upon the impermeable quarte
zite, These deposite are very diverse, varying from fissure veins
and replacements in the sandstone and shale, through blanket deposits
on the quartzite, to irregular pockets ascsttered through the residusl
clay., This last type is the most comeon and mpst characteristic. It
if difficult to determine the sise of the deposits in advance of devel«-

opment, and tomnage estimetes vary widely.

Jalley Ores
These deposits are associsted with limestone and dolomite

formations. They are derived from minerals that were disseminated

5c. W Hayes, Iron Ores of the United States (Washington:
United States Geological Surveys 1909), Pp. 51-92.
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through the rocks and have been concentrated during weathering and
erosion. Their location depends on the abundance of iron in the
original rocks and on favorsble conditicas for concentration, These
deposits are alway®s bedded in the residual mantle formed from the
insoluble parts of the wnderlying rocks. They vary in form, but
usually ocecur as conoretians varying in sise from those containing
several tons down to those the size of & pea, dissemimsted through
the residuasl chy.é

Given below are the analyses of three samples of brown ore

taken from the Tellico Plains area.®
Iren Iron Iron
Sample Per Cent Per Cent Per Cent
| 37.9 28,27 tr.
2 Lo.2 7.5 0
3 L3.1 23,2 tr,

8sources Royal P, Jarvis, "The Valley and Mountain Gres of
East Tennessee®™ Resources of Teunessee (Nashville: Tennessce
Geological Survey, 1913), p. 330.

Hagnetite

The magnetic ares of this region are located in Carter County
in extreme northeast Tennessee and in Cranberry area of Avery County,
North Carvlina, Ore from the Crapberry mines was for many years sent

SLos. cit.
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to the furnace at Johnson City, Tennessee, and this justifies its
being mentioned in this study. The magnetic ores of this area are
of three types; hematitic magnetites, titaniferous magnetites, and

non=titaniferous mgnetd.tes.7

Bamatitic Magnetites
The hematitic magnetites consist of small deposits scattered

through the mountainous area of Tennessee and North Carolina. The
largest and most characteristically developed deposits are in northe
east Carter County, Tennessee on Lunsford Branch between Butler and
Shell Creek. These hamatitic magnetites are not considered of com=-
mercial importance because the deposits are too emsll to warrant the

expenditure necessary to place them cn the rulmad.e

Titaniferous Magnetites

The titaniferous magnetites are found in the mountain area,
Some of the deposits are large, but most are too small to be of any
value as ore. S0 long as there is a sufficient supply of none
titaniferous magnetite svailable there will be no demand for the
titaniferous magnetite as a source of iron.9

7w. S. Bayley, The Magrnetic Iron Ores of East Tennessee and

Western North Carolina (Rashvilles Isnnessee Division of Geology, 1929),
PpP. 11=12
BMQ’ Pe 12,

SLoc. eit.
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Non=titaniferous Magnetite

There are some large deposits of non~titaniferous magnetite
in the mountain district of North Carolina and Tenressee. The
largest deposits occur in a belt passing through Cranberry in Avery
County, North Carolina and extending into Carter County, Tennessee.
The famous Cranberry Mine is located in this belt. The non~titani-
ferous ores are regarded as the most promising sources of iron in
this district. They are low in phosphorous, sulphur, and titanium,
and have consequently been used in the making of low~-phosphorous iron

at the Johnson City Furnace.10

O1pid,, p. .



CHAPTER IV
THE IRON INDUSTRY, EARLY PERIOD: 1790-1860
Nature of the Industry

The beginning of iren production in East Tennesses ie practi-
cally coincident with the settlement of the state. Production began
soan after settlement and rapidly incressed in importance. A number
of factors contributed to this, Among these are:

l. The long distance of the settlements from the iron
producing and importing centers of the east and the
censequent high price of the iron brought into the
areaj

2. The side distribution and ease with which the iron
deposits could be worked;

3. The cheap and abundant supply of water power, chercoal,

and 1a.bor;,1
k. The esse with which iran products could be shipped by
river to Cairo, New Orleans, and other points downstream.?

The result was that every county, and almost every cove and valley,

1803‘1 P, Jarvis, "The Valley and Mountain Ores of East Tennessee",
Resources of Temnessee (Nashville: Tennessee Jeological Survey, 1913),

Po -
2 .
Earl C. Case, Tennessse, The ﬁ ustment of
hvilie: Temesses D on o

Tty BB oo B




had a forge, blast furnace, or bloomery.

James King is given credit for having built the first iron
furnace, which was erected on Steele's Creek in Sullivan County in
178L. David Ross built a blast furnace on the north fork of the
Holston River in Hawkins County in 1789 or 1.790-3 A bloomery wes
built at Emeryville in washington County in 1790, and other furnaces
were built in East Tennessee in 1795 and 1797.%

The early iron industry in East Tennessee was primarily
designed to meet the requirements of local areas, Furnaces and forges
were usually operated as part of a combination of enterprises under
one managament which included iron works, grist mills, and saw mills.s
In the early years, and for a long time afterwvard, production of
metallic iron followed two methods. The simpler and more widely used
method was the small forge or bloomery. The ore ws heated in a
charcoal fire to a white-hot, plastic mass and then lifted directly
to an anvil where the slag and other impurities were driven ocut by a
water driven heavy hammer, Repsated heating and bammering produced

a very serviceadble form of wrought iron shich was usually drawn into

3Josaph H. Clark, "History of the Knoxville Iron Compary®
(Unpublished M. A. thesis, Department of Economics, The University
of Tennessee, 15.9), pp. L=5.

kg, H, Chapman, The Iron and Steel Industries of the South
(Universiiy, Alabams: University of Alabama, 1953), P. 99

*Loc. eit.
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bars and sold to blackemiths and farmers for conversion into horse=-
shoes, plowpoints, nails, wagon tires, harrow teeth, and hoes,

The second method used a furnace, usually built of native
stone, which produced cesti iron. Iron ore, limestone, and charcoal
were nixed, and poured into the furnace and ignited. A blast of air
cane from a bellowa, coperated by hand at first, and later by water
power, The limestone sexved as a flux, and the melted iron flowed
out the bottom of the furmsoe and was run into pigs or cast directly
"into pots, gretes, andirons, stoves, or other articles needed in the
frontidr home. At the refinery forge the pigs of iron could be
heated and harmered by the same type of tilt-bammers used at the
bloomeries and coaverted into wrought iron. Around 1820, crude
0lling mills were erected and were used in rolling wrought iron
into strips or plates szuitable for the manufacture of cut nn.ﬂn.é

Charcoal was the fuel used in the making of iron, and it was
of utmost importance. In 1609, the Tennessee legislature showed its
interest in encouraging the local produetion of ironm by providing for
the condamnation of public lands for the use of iron works. It was
not necessary that mineral deposits be located on the land in question,
the main purpose being to provide an abundance of wood for the manu-

facture of the chnrcoﬂ.." ¥r, E. Embres made the following statement

6
Paul M., Fink, ®*The Bumpass Cove Mines and Bmbreeville,®

East Tennessee Historical Society Publicstions, 163150, 1Shk,.

Tmi4., p. S1.



on his operations on Bumpers Creek (sic) in Washington County in
1840
To keep a smelting furnace in operation making ebout

twenty tons of metal per veek, requires 7,000 to 10,000

acres of common mountain land, such as is found uncul-

tivated along the Unaka and Smoky mountains, This

amount, of hndndlérepm&zmtbomdaou to keep up

a constant supply.
It 45 no wonder that so much of the virgin forest of East Tennsssee
was destroyed during this period,

Although the sarly iron industry was limited to local markets
by the poor conditions of wagon trails and the lack of railroads,
some iron was transported by river. As early as 1791, David Ross
was shipping iron and iron products by water as far as Natchez and
New Oz'luns.9 James King also shipped iron and iron products from
Long Island Boatyard (mow Kingsport) to Katchez and New Orleans.1®
Boats of twenty~five tons were built at the large furnace at the
Sunction of the two forks of the Holston, and these boats trans«
ported iron and castings, along with other produce to New Orleans,.

In the early 1820's, iron wes mamufactured near Roclkwood and was

8 i
Gerard Troost, Fifth Geological Report of the State of

Tennesses (Nashvillei m"‘"él'%r"m ogiﬁgﬁrny‘w, Js Pr 37e
9Josoph He Clark, ops cit., p. 5.

l%k, SOpe. 21-&., Ps Lo,



shipped by cance to places down the Tennessee Aiver., In 1838, flat~
boats were used to ship iron to cities in Alabama, and in 1849, iron
wes shipped by river from Rockwood to St. Louis.1l

The importance of iron to the early settlers can be seen in
the fact that iron bar was used as a medium of exchange in Johmson
and Carter Counties. It was used in local stores as currency and was
later ahipped to EKnoxville, Bristcl, and other places offering a
market.

The iron infustry probably resched its maximm distribution
{but not necessarily its maximum production) prior to the Civil wWar.
{See TABLE I, TABLE II, and TABLE III.)

Examples of Areas of Development

Bumpass Cove
Bumpase Cove is lecated in Unicol and Washington Countdes in

northeast Tennessee. The iron deposits here consist of limordte in
the residual clay of the Shady dolomite,l?

According to local tradition iron was first mined in Bumpass
Cove during the Revolutionary War by John Sevier.l? In 1808, HElijah

llcm, op» m-; Ps 575

1250m Rodgera ) 58 Cave
Unicocl ’ milg "T'Smosuo (ﬁﬁc i
2 P'

13Ibidu Pe L2,

21



TABLE 1

EAST TENKESCEE FURNACES, 18542

Pig Metal Castinge

Bane County and Castings (tons) Alone {tons) Ore

Eastern Irap Region
Union Carter 250 - Brown
O'Brien’s Carter Out of blast since 1840
Bushong's Sullivan 105 25 Red
Welcker's Sulllvan - - Red
Pleasant Valley Washington 700 100 Brown
Clark's Creek Washington Out of blast since 18LL -
Bright Hope Greene Out of blast for several years
Tellico Monrce 730 - Browm
Ball Play Monroe 70 - Browmn

Dyestone Region

Cumberlsnd Claiborne 238 33 Dyestone
Gap

Crockett!s Claiborne - - Dyestone

Sharpts frainger In repair - Browm

Eaglex Roane 930 - Dyestone

Bluff* Hamilton New, capacity ten tons a day Dyestone

83curce: dJames M. Safford, A Gaalo cal Reconnaissance of the State of Teunsssee (Nashville:

Tennessee Geological Survey, 1856), pe |
#Blast created by steam power, all other water. One ton - 2,268 pounds.

[ 24
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TABLE 1II

EAST TENNESSEE BLOOMERIES, 18548

185} _
Tons of Bar
County No. of Forges No. of Fires Fires Used Iron Made®
Eastern Iron Region
Johnson 1 26 26 367
Cartexr s 10 10 168
Sullivan 2 L L 30
wWashingtan 2 L k S5
Greens 6 9 7 95
Sevier 1l 1l 1l 2
Blount 1l 1 1l 12
MeMinn 1 1l 1l 13
Dyestone Reglon

Banccek 1l 1 - -
Claiborne 3 5 L 90
Campbell S 10 5 105
Anderson 7 ? - -
Roans 1l l 1 7
Rhea 5 0 10 55
Total L7 83 (N 999

8Source:s Jemes M. Safford, A aeogﬁ ica) Reconnaissance of the State of
4

Tennessee (Nashvilles Tennesses oY, s Ps Ol.

#2,210 pounds to the ton.



TABLE III

BAST TENNESSEE REFINERIES, 18542

1851

Tons of Tons of
County Forges Fires Fires Used Blooms Made* Bar Ironf
5
8
5
2

o

of Tennessee (Nsshville: Tennessee Geo

8sourcer James M. Safford, A Gwlﬁical Reconnaiseance of the State

Survey, 1656), Ps 55+
#2,L46l pounds to the tom.
#2520 pounds to the ton.
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Enbree purchased & blocmery and begen operations in the cove, Eubree
built a new furnsce at the mouth of Red Cut Hollow in 1812, and at
the same time, built a rolling mill and machine for making cut nails
at the riffle in the Nolichucky River about a mile below the present
site of Embreeville., In the 1830's, a furnece was built on Clark
Cresk at the mouth of Furnace Stack Hollow, just across the divide
from the head of Bumpase Cove, Ore was brought in wagons from the
West Ore Bank in Bumpass Cove. Sometimes, to save a part of the
lm&u, the ore was dumped out of the wagons at the top of the
ridge and allowed to roll down to the foot of the slope where it was
reloaded and carted to the furnace. The furnace went out of blast in
1684k, Later, a large furnace was built at the riffle in the Noli-
chucky and ore was barged down the river from the cove, In 1854, the
ironworke on the Nolichucky were the most important in northeast
Tennessse, and during the Civil War were an important source of iron
for the Confederate States. After the war, the furnace was operated
for a few years in the 1870%'s and was then Momd.n‘

Sw Valley
The Shady Valley district is in northwestern Johnson County.

Iron; in the form of limonite, cccurs in the residual clay of the
Shady dolomite., The earliest attempts to mine iron in Shady Valley

Yipsnk, op. sit., pp. 52-53.
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occured around 1790, No records of iron production are avallable,
but evidently it was not great, though the irom was of good quality.
Most of the iron went into the making of egricultural immlements and
other local uau.ls Killebrew, in 1881, reported that iron from

Shady Valley wes being trunsported to Bristol and Abingdon to be

nade into gun bamls.lé

Mountain Cit
The Mountein City diatrict 8 in northeastern Johnson County,

separated fram Shady Valley by Iron Moumtain., Deposits of brown iron
cccur in the residual clay of the Shady and Rome formations, The
early mining in this district, as elsevhere in East Tennesses, was

on a small scale, and the products were sold in local markets.
Safford reports that in 1854 there were fourteen forges in Johnson
County and that 367 tons of bar iron were made. Local residents
report that four forges and a mumber of furnaces were opurated at
Laurel Bloamery in the northwest part of the Mountain City district.l?

15pni14p King et al te of mm«
eastern Tennessee (m"ﬁvﬁies nnessee ﬁ ; % iagy,
PP« 3533&

m&ueph B. Killebrew, Iron and Coal of Tennesses {Nashville:

Tavel and Mll, 1881)’ P» 150

17m: R+ cit., p. 135,
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Tellico Plains
Tellico Plains is located in Monroe County in southeast

Tennessee. The iron deposits here are all limonite. 8 PFurnaces and
bloameries, supplied with ore from banks south of the town, were in
operation in Tellico Plains before the Civil war. Car wheels produced
here in 1851 - 53 were reported to be still in use in 1877, Killebrew
reports that because of the superior quality of the iron, the Confed-
erate goverment attempted to sstablish an armory here, but were

prevented from doing so by the uar._v

The Ducktown district, located in Polk County in extreme

southeastern Tennsssee, though more famous for its copper and sulphide
deposits, was prospected for iron in the early days. In 1847, a
‘mmmo wvas built to make iron from the gossan ores, The operation
was not a success becusse of the brittleness of the iron produced.

The ore was obtained not far from the black copper horizon and was
tus more cupriferous than the average gossan ores., A little iron
was smelted during the Civil war, but production contimed to be small
until the building of the railwm.zo This will be discussed in the

18J&m3, Op. .cé-_'&b, Pe 351.

19Jouph B. Killebrew, Report of the Bureau of Agriculture,
Statistics, &d Minep (Nashvilies 3577); P .

20y, H, Bwsons and F. B. Laney, Geology and Ore Deposits of
the Ducktown Mining District, Tennesses (Waaﬁng’mm u Tes
Geological Survey, 1926), Dps 1,
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following chapter.

Other Areas

The Stony Creek district in northeastern Carter County
produced iron on a small scale from the "mountain ores" of the
Erwin and other formations of the basal clastic group and from the
"valley ores® of the Shady dolomite residuum., The product was sold
in the local market for wagon tires and farm implements.21

Sevier County had two centers of iron production, one at
Pigeon Forge, six miles south of Sevierville, and the other near the
head of Dunn's Creek fifteen miles east of Sevierville., The ore for
the forges at Pigeon Forge was obtained from small banks along what
is now Ridge Road between Sevierville and Pigeon Forge and in part
from Ware's Cove. On Dunn's Creek, a small charcoal furnace was

operated around 1838, The furnace was forced to close because of

the high manganese content of the ore.

lking et al, op. cit., p. 179.



CHAPTER V

THE IRON INDUSTRY, PEAK PERIOD: 1870-1910

Nature of the Industry

Many iren furneces were destroyed during the Civil War and
were never rebuilt, partly because mine owners anticipated a quicker
return on their investment fyrom shipping ore to northern furnaces,
This practice started ebout 1872 and continned for three years.
During this brief period considerable amounte of ore from Tennessee
as well as Alabama and Georgia were delivered to furnaces in Indians
and on the Ohio Rivox'.l

The southern ores were not adapted to the production of
Bessemer pig, and consequently their market was limited. This,
coupled with the presence of cheap and abundant fuel in the immediate
vicinity of the mines soon caused the practice of shipping ore north
to cmo.a

The conversion from charcoal to coke as a fuel gave impetus to
the rapid growth of the iron industry in Bast Tennessee and elsewhere

Wictor s, Clark, istory of ¥amifaotures in the United Stetes
(New York:s McGrew-Hill Book Company, Inc., 1929)s Ps Ode

21’01d., Pe 6lb.
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in the South., The first pigeiron produced in the South using coke
as the fuel was produced in 1867 by the Roane Iron Company at Rock-
wood, Tennessece., In the 1870's, coal of the Chattanooga area was
found tc be suitable for coking, and Chattanooga, a manufacturing
town of some importance before the Civil War, became an iron-making
center when, in 1874, the furnace of the Chattanooga Iron Company
went into blast. Other furnaces and iron works were established
nearby, and by 1877, Chattanoogans were referring to their city as
the "Pittsburgh of the South,® By 1885, there were nine furnaces
and seventeen foundries and machine shops in the Chattanooga area.3

The new iron industry had little connection with the earlier
charcoal furnaces, The many small forges and furnaces on the east
side of the Valley gave way to a few modern blast furnaces and
foundries on the uesp side of the Yalley. The new industry was
attracted to the more certain deposits of red iron ore and to the
coal fields of the Cumberland Plateau.h

The growth of the industry was not steady. It was adversely
affected by depressions, shortages of raw materials, labor problems,
transportation difficulties, fluctuations in the market, inadequate

capital, inefficient management, and competition from Northern iron

3H H. Chapman, The Iron and Steel Industries of the South
(University, Alabamai University of Xiabama, 1 §§5, p. 102,

1‘Earl C. Case, The Valley of East Tennessee, The Adjustment of
Industry to Natural Environmenf (Nashville: Tennessee Division of
Geology

EZ ), po .
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namfacturers, At other timss the industry axpanded due to increased
demand, discovery of new iron and coal deposits, improved mamifac
turing methods, influx of capital from local, Northern, and foreign
sources, better management, and dsvelopment of matkets.”

A limited mariet was the main problem of the industry. The
high phosphorous content made southern ores wunsuitable for the Besse-
mer Process of steel making, and manufacturers were limited to making
high~phosphorous pigeiron., This found a market in the North until
northern manufacturers started adding phosphorous to their furnace
burdens. In 1883, a prominent Alabama producer said,

You oan go into the history of iron meking in Alsbams

for the past twelve yeers and find it strewn with the wrecks
of shattered hopes of men who built or leased furnaces....
Those of Tennessee have not fared much, if any, better,
even when backed by millions of English oapital and the
skilled management {rom that country.... Ths great trouble
is, we do not have home markets.... We dspend entire

the North and great West t¢ keep our furnaces going.

Fran 1698 until 1907, the Southern pigeiron industry enjoyed
a period of prosperity, and many new placts were built throughout
the South requiring the product of the furnaces.! In 1908, there were
sixty-seven iren mines being worked and seventeen furnaces in oper-

ation in Tennocsee.a

53, H. Clark, op. cite, peTe
6Ch.-m’ 22. citi, P» 103.

TMorrow Chamberlain, A Brief History of the Industay
of Bast Tennesses (Chattangaga* Morrow Chamberiain —%9 T2)s Do

Beoorgo H. Ashley, A Brief 8 _éw of the Resources of Tennsssee
(Nashville: Tenuessee Geological 117, .
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The iron industry played a significant part in the economy of
Esast Tennesses during this periods In 1908, there were 3,800 men
employed at iron mines and furnaces and approximately one and one-
half million dollars in wages were paid. These figures do not include
people employed at coal minss, limestone gquarries, coke ovens, or on
the reilroads. These activitios relied on the iron industry as did
loeal merctants and other people not directly concermed with the
industyy but never the less dependent upon it.

Examples of Areas of Development

Chattanooga

In 186k, the Union Army built a rclling mill at Chattancoga
on the Tennesses River for the purpose of re-rolling iron reil and
producing ber iron for the Army. At the end of the war, the mill
was 80ld to private interests, and in 1870, merged with the Roane
Iron Conpany, and operated until 1877, when steel rails replaced
iron and the mill was closed,

The first steel made in the South was made here., Two ten ton
acid openehsarth furnaces were built in an attempt tc hold the
Southern trade, but a drop in market prices and the high cost of high
grade ore forced a shutdown, low phosphorous ore from Cranherry,
Horth Carolina and Cartersville, Georgias together with serap were
used, but this proved unsatisfactory and umsconomical. Crsat difficulty



was encountered in leeeping the phosphorous content within the
Bessemer specificatioms for steel. About 50,000 tons of steel rail
were produced. In 1886, a five ton Bessemer converter was installed.
The first Bessemer steel in the South, using special low phosphorous
pig=~iren fram the Rockwood and Citico furnaces made from Cranberry
ore mixed with pige-iron irported from England, was made here on May,
1887. Because of the high price of rsil at the time, this venture
proved profitable unitil another drop in the market forced the ces~
sation of this operation. In 1889, the property was sold to the
Southern Iron Caompany. Two ten ton basic open hesrth furnaces were
installed, and on September 15, 1890, the first basic steel made in
the South was produced. The operation proved unsuccessful, and the
plant was closed in 1891.9

In 187h, the Chattanooga furnace with a daily capacity of
twenty-five tons was built on the Tennessee River in West Chattanooga.
The furnace was to manufacture pige-iron for conversion to Dessemey
steel, Ore was cbtained from North Alabama, North Gsorgia, aml nearby
deposits. The operation was small, employing only twenty-six men in
1878,

The production of thie special pig~iron soon proved to be
impractical due to the scarcity of pure ores. In 1885, a new furnace

9chanberlain, op. cit., pp. 7-B.



3L
of eighty tons daily capacity, for the preduction of high phosphorous
foundry pigw=iron, was built on the same site.

The furnace was operated intemmittently between 1895 and 1911
with most of its product being shipped to local foundries. Ths high
delivered cost of ore, coke, and limestone, kept profits dowm. In
1911, a modern furnace of 200 tons daily capacity was built, ore and
coal mines were developed using efficient mining equipment, and new
coke=ovens were built in an attempt to produce iron at lower cost,

The furnace cperated until 1919, when the post-war depression forced
its closing. The furnace wa®s sold and scrapped in 1928.1'0

The Citico Furnace Company was incorporated in MNovember, 1882,
and the furnsce was blown in in April, 1884. Coke, iron, and limestone
were purchased from companies within a radius of less than 100 miles.
The coke ovens were located at Soddy, Tennessee and in Sequatchie and
Marion Counties, Tennessee and Dade and Walker Counties, (eorgia.

Red ore was barged down the Tennesses River from mines in Roane and
Rhea Counties, Tennessee, and brown ore was shipped by rail from North
Georgia and North Alabama. After a few years, river transportation
was discontinned because the frequent hsendling of the oxe proved more
expensive than rail transportetion. Most of the product of the

mIbid.. pp. 15-16,
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furnace was consumed locally.ll Increased coets of raw materials and
inability to compete with the Bimmingham producers foreed the furnace
to be closed in 1911.

Rockwood

The first furnsce was put in blast at Rockwood in 1868. This
furnace produced 4,270 tons of pigeiron in 1869. The ore used here
was red ore mined at the foot of Walden Ridge. A narvowsguage rail-
road was constructed from the furnace to Rockwood Landing on the
Tennessee River, and the iron was hauled to the river and shipped by
steanboat and barge to Knaxville and Chattanooga where rail connections
provided for shipment to more distant points. The campletion of the
Cincinnati-Southern Railroad in 1860 gave access to marketa in the
Horth, East, and West,

The high phosphorous content of the Rockwood pig+iron was
desirable in such things as stove plate, pipe, and machins parts.
When mixed with low phosphorous Rorthern pigeiron, highly satisfactory
castings were produced. Favorsble freight rates were also advanta=-
geous, and for over sixty years, Rockwood pig~irom enjoyed a large
market in the North, East, and West.

In 1901, two moderm furnspes of over 200 ions daily capacity

vere erected. Except for temporary shutdowns, one or two furnaces was

111bid., pp. 20-21.
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in contimious operstion from 1868 until 1930. In 190k and 1905, the
company developed its Chamberlain and Barnardsville ircn deposits
south of the Tennesses River. Between 1903 and 1920, it became nec~
essary to purchase brown ores from Georgias and Alsbama to keep the

furnaces in full bhct.n

Deyton
In 188k, a group of Scottish industrialists purchased coal,

timber, and iros land on Walden Ridge and formed the Dayton Coal and
Iron Company. Two modern blast furnaces of 72,000 tons anmusl cap-
acity were built at Dayton on the Cincinnati-Southern Railroad. The
operation had the same ganeral layout as the plant at Rockwood, with
the coal and iron mines lying in Walden Ridge to the west and the beew
hive coke ovens conveniently situsted to both the mines and the
furnace. Righ phosphorous foundey pig~iron was produced and was sent
to Northern, Eastern, and Western foumndries. Within a few months, it
was found that sufficient ore could not be mined at this location,
and the campany was forced to purchase brown ore from Rorth Georgia
and North Alsbama producers and red ore from the Roane Iron Company
in Rockwood.

With the exception of the depression years of 1892 and 1897,

nlbid., pp. 8.9,
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the cperstion was run profitably until 1910. Ian 1912, however, the
ore contract with the Reane Iron Company expired and wag not renewed
becaunse of that compary’s increased need for ore, The Dayton company
attempted to develop red ore properties at Crescent near the Tennessea
River. The cost of mining and tramsportation raised the cost of
production, and this, coupled with low iron prices forced the company
into receivorship in 1914. Production was never resumed, and the
furnace vas finally scrapped in 193413

Exbreeville
In 1889, an English group, the Embreeville Preehold, land,
Iron, and Railwsy Company, lid. purchased large acreages of timber

and mineral land in Bumpes?® c«e.m A city was laid out on the
present site of Embreeville, and in 1890, a branch of the Scuthern
Railroad was built from Johnson City to &bruvillc.ls In 1892, a
furnace of 45,000 tons anmual capacity was built and blown in., Foundry
pig-iron wms produced from the brown ores on the compamy's property.
The operation proved unprofitable and was suspended after a year. Z%The

nk&di. PPe 2223,
U‘Rodgern, Sp. m’* P VR

]5047 R. Jonson, "The Enbresvills Estate," American Institute
of Mining Engineers Transsotions, 2611h1-1L2, 1896,
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company went out of business during the panic of 1893 and the furnace
was shut dom,

George B. Parker, of Londomn, England purchased the property in
1895 and resumed operations, The furnace was operated by a succession
of owners during periods of high pige-iron prices until 1913 when high
costs and depletion of the ore deposits forced the furnace to be
permanently shut down, The furnace was scrapped in 1917.

Coks for the Embreeville furnace was supplied by the Poczhontas
mines in Virginia and was shipped 200 miles by rail, Most of the
product of the fuwrnace was marketed in the West at foundries which
needed a strong special iron,

Some iron was produced in Bumpass Cove in 1915 and 1918 as a
byeproduct of szinc minings This iron was not smelted at the Embree-
ville furnace, however, but was shipped to other ftn‘nacea.m (See

TABIE IV for iron production in Bumpass Cove between 1896 and 1933, )

Johnson City

Construction was begun in 1892 at Johnson City on a blast
furnace of 36,000 tons annual capacity designed to produce low phose
phorous pig=iron to be marksted as "Special Bessemer.® The furnace

was to make use of the low phosphorous ores of Cranberry, North Carolina,

16&0‘180!'8’ &. Cit;’ Pe hht
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TABIE IV

IRON PRODUCTION IN BUMPASS COVE, 1896+1933%

Iron COncmtra- Iron Concentra~-

Year tes (Long Tons) Yoar tea (Long Tons)
1896 67,000 1907 58,726
1897 90,000 1908 21,225
1898 61,500 1909 7,882
1899 56,721 1915 2,167+
1900 27,108 1916 3,501
150l 2,002 1917 1,h12«
1505 10,907 1918 218#
1906 52,912 1933 I XA

Total ‘39 3’318

8Sources Jobn Rodgers, Geology and Mineral
Cove, Unicoi and Hﬁ% Counties, Tonnessee {Has ﬁ% "Tanmaaeo
m Q! m@’ s Pe %

#Byeproduct of other mining.




Lo
A narrow guage ruilroad, the East Termessee and Wostern North
Carclina Railway, was built from Jobnson City to the mines at Crane
bexry, twenty-seven miles to the sast.

The depression of 1892 foreed a sioppage of work. In 1903,
howaver, the owners of the Cranberry Mines and the railroad purchased
the furnace and operated it during periods of favorable market conditions
m:bil 1919, The reason given fur closing the furmace was that the
crucible method of eliminating phosphorous, developed and used in the
Raxrth, deprived the company of the larger portion of its marhet., The
furnace was scrapped in 1921.2‘7

Sequatchie Valley
In 1879, in anticipation of the completion of the Memphis and

Charleston Railway to Chattanooga and the opening of navigation on

the Tennsesee River, construction was begun on two blast furnaces at
South Pittsburg, Tennesses by a group of British capitaliste who

called themselves the Southern States Coal, Iron, and Land Company, Ltd.
The first furnace, one of seventy tons daily capacity, was blown in in
May, 1879. The second furnice, a samewhat larger one, was blown in

about a year later.w

176hlnborllin, op. ‘?_&t’ Pe 250

B1vid., p. 17.
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In December, 1881, the Tennessee, Iron, and Railroad Company
took over the property of the British Company. The property consisted
of the two furnaces at South Pittsburg, each now of 200 tons daily
capacity, 105 beehive coke ovens at Victoria, Ternnessee, two coal
mines, a partially developed iron mine at Inman, Tennessee, and a
large acreage of land in East Tennessee.l9

A third furnace was completed at South Pittsburg in 1888, and
at 1lsast one of the furnaces was in operati-n until October 17, 1905
when the furnace plant was shut down. The Tennesasee Coal, Iron, and
Railroad Company had become a large producer of iron and steel in the
Birmingham area, where its deposits of iron ore and coal could be

mined much cheaper and were of superior quality to those in Tennessee.zo

Ducktown

In the early 1890's, the Loudon Iron and Coal Company shipped
considerable amounts of iron ore to furnaces in Virginia and Tennessee.
The panic of 1893, forced iron prices to drop and operations were sus-
pended. In 189L, the Virginia Iron, Coal, and Coke Company began are
shipments. Operations continued until 1907 and about 750,000 tons of
ore were mined. The ore was higher in iron than other southern ores
and was very low in phosphorous. It had a ready market, as it was

mixed with other ores to bring the mixture into Bessemer specifications.

19r0bert Gregg, Origin and Development of the Tennessee Coal,
Iron, and Railroad Company (New York: ihe Newcomen Society of
England, American Branch, 1948), p. 1k,

ZOChamberlain, ﬂo 22-20’ Pe 18.
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2l
No gossan ore has been shipped from Ducktown since 1907.

Other Areas

Betwsen 1903 and 1910, large scale iron mining was carried on
in the Mountain City district in northwest Johnson County by the
Virginia Iron, Cozl, and Coke Company and by other firms. There were
nine or more mines in operation in the area during this period.22
(See TABIE V.)

There has been no production in Johnson County since 1910,

The Knoxville Car wheel Company mined ore on a large scale in
the Stony Creek district of Carter County and operated a furnace near
Carter between 1880 and 1900, The Virginia Iron, Coal, and Coke
Compnany operated mines in the area between 1900 and 1907 and took out
approximately 1,000 tons of iron ore a year.23

There were also small mining operations around Hampton in Carter
County and Unicoi in Unicoi County before the First World War., A

large amount of brown ore was also mined in the Del Kio district of

Cocke County in the late 1800's and early 1900'3.2h

21y, H. Emmons and F. B. Laney, Geology and Ore Deposits of
the Ducktown Mining District, Tennessee (Washingtoni United States
Geological Survey, 1926), p. 31l.

22

King _e_io .a_l, OP- Eﬁo’ Pe 115,
23 Ivid., pe 176.
2y, w, Ferguson and W. B. Jewsll, Geology and Barite Deposits

of the Del Rio District, Cocke County, Tennessee (Nashville, Tennessee
Division of Geology, 1§§1), P. 226.
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TABLE V

IRON ORE PRODUCTION IN JOHNSON
COUNTY, 190319102

Yeax iong Tons Igar Long Tons
1903 17,85 1908 50,639
1501~1905 none reported 1909 47,602
1906 39,699 1910 6,867
Total 221,837

8source: King, Philip, Ferguson, Herman W., Craig, Lewrence C.
and Rodgers, John. %“Geology and Manganese Deposits of HNortheastern
Tennesses,® Bulletin 52. Neshville: Tennessee Division of Geology,
194k, ‘



CHAPTER VI

THE. JRON INDUSTRY: RECESSIOK AFTER 1910

Nature of the Industry

The iron industry in East Tennesses underwent a sharp declins
in the years just before and after World War I. Uncertain market
conditions coupled with the inability of producers to obtain good
quality iron ore and coal in sufficient quantities forced many oper=~
ations to b§ suspended,

Between 1908 and 1915, piz~iron prices underwent sudden varia-
tions and producers experienced alternating periods of profit and loss.
During World war I, pigeiron prices were high, but high federal taxes
greatly reduced net profits. The postewar economic adjustment of
1919-1921 inflicted financial hardships on many companies,

Depletion of good quality ore deposits close at hand forced
producers to obtain their ore from other areas, thus increasing the
cost of production, Bast Tennessee producers, consequently, could
operate successfully only during periods of high pigeiron prices.

Examples of Areas of Development

Moat of the companies that went out of business during this
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period have been discussed in the preceding chapter, and only those
companies which contimued operations will be discussed here,

LaFollette

The LaFollette Coal, Iron, and Railway Company erected a blast
furnace of 175 tons daily capacity at LaPollette, Campbell County,
Tennesses in 1901, Iron and coal mines were opened and coke ovens
built nearby, This was the last furnace built in Fast Tennessee.

Between 1901 and 1909, cperations were financially unsuccessful.
In that year, the furnace, ¢re minss, and ‘coke ovene were leased to
the LaFollette Iron Company, with the holding company retaining the
coal mines and selling coal to vthe leasing company. High phosphorous
foundry iron was produced for shipment to Northern, Eastern, and Mid~
western foundries,

Low pige-iren prices resulted in losses to both the iron company
and the coal company, and both were forced into receivership, the coal
company in 1913 and the iron compamy in 1915,

The laFollette Coal and Iron Company purchased the property
from ths receivere, and opserated it with satisfactory profit during
the period of high pig~iron prices during World War I. The post-war
depressiocn of 1921 aade profitable operations impossible and the fur-
nace was permanently closed in 192k, but not completely serapped until
1937.
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The failure of the LaFoll:=i{%*e operation can be attributed to
the inferior quality and irregularity or the local ore and coal veins,
About sixty percent of the ore used at LaFollette was obtained from
brown ore mining companies in North Georgia, North Alabama, and Western
North Carolina, The distance involved and the freight charges made
the delivered price of this ore high. During the last months of
operation, an attempt was made to use magnetite ore imported from

Sweden, but this too proved financially impractical.l

Rockwood

The early history of the Rockwood operation has been discussed
in the precseding chapter.

Following World Wer I, freight rates to the East, North, and -
West were advanced, and this, consequently, increased the delivered
cost of Rockwood iron, The demand for East Tennessee pig~iron was
further reduced by the practice of Northern producers of using phos-
phate rock in furnace mixtures to produce high phosphorous foundry
iron of similar analysis to the Rockwood iron. The demand for Rock=-
wood iron in its long-established Northern markets decreased about
fifty percent. The Roans Iron Company of Rockwood was forced to enter

the Southern iron markets of Chattancoga, Knoxville, and other foundry

1Morrow Chamberlain, A Brief History of the Pig Iron Ind tr%
of East Tennessee (Chattanooga: Morrow hamberlain"—fgﬂfy- PPe
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centers. The company found it neceesary to produce low phosphorous
iron sinilar to that produced in the Bimminghsm district, 7o do so,
iron sinter of low phosphorouz content waes purchased from the copper
companies at Copper Hill and Ducktown, Tennessee, The high freight
rate on the sinter increased pig-iron costs, but for about five years,
a strong market justified this practice.

The plant was forced to close by the drop in iron prices in
1930, In 15kl, Tennessee Products Corporation purchased the properties
and began producing ferso-mangenese from manganese ores impoerted from
South America and other foraign sourcea.z

Tennessee Products Corporation contimied producing ferro-
manganese until the close of World wWar 1I, at which time they went
into the production of pig~iron. Except for short periods when one
of the furnaces was clesed for rslining, both of the furneces were in
operation until 1953 when one of them was closed down., It wss re-
opensd in 1954 and both furnaces remained in cperation until October,
1957 when one of the furnaces had to be shut down, The other furnace
remained in operation until April, 1958 whea it too was closed. FPlans
. were underway to reopen one of the furnsces in December, 1958. When
both furnaces were in cperation, the Rockwocd plant preduced approximately

2]&“., pe 12,
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16,800 tons of pigeiron a month and employed 250 men,

A1l raw materials mmst be shipped into Rockwood. Red ore is
shipped by truck from the (ld Chamberlain Mine south of the Tennessee
River near Kingston, Brown ore is purchased from operators in Mary-
ville and Madisonville, Tennessee and in Missouri. Iron sinter is
purchased from the Tennessee Copper Company at Copper Hill, Tennssses.
Coal is mined from mines leased from ths Tennessee Coal and Iron
Company at Whitwell, Temessee and coked in ovens at Chattancoga.
Limestone is obtained from Crab Orehard, Tennessee. With the closing
of the furnace in April, 1958 the iron mines in Tennesses were elso
forced to close. The freight charges on the raw materials make the
codt of production of pig=iron at Rockwood high, and the plant operstes
at a profit only during periods of high pig-iron prices.

FPour grades of pig-iron varying in phosphorous content are
produced at Rockwood., MNost of the high phosphorous pizeiron is shipped
by rail to foundries in Chattencoga. Some small amcunts are shipped
to Birmingham, Heshville, Memphis, Houston, St., Louis, and other
southern markets, All of the low phosphorous pig-iron is shipped to
foundries in the HNorth, with most of it going to Connecticut, Mass~
achugetts, Ohio, and Michigan. The business recession of 1958 and the
resulting decline in orders, coupled with a stock pile of approximately
k0,000 tons of pigeiron, were the chief reasons for the suspension of
- produstion., About 25,000 tons of the stock pile were sold between May
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and November, 1958.3

Copper Hill

The Tennessee Copper Company has besen producing iron sinter as
a by-product of its sulphuric acid production for about forty years.
At present four sintering plants are in operation and about 1,600 tons
of iron sinter, containing sixty-eight to sixty-nine pereent iron, are
being shipped out each day. Most of the iron sinter is gent by rail

to the Birmingham district, with a small amount going to Rockwood.h

Mining Operations

The only iron mines of consequence in East Tennessee are the
red ore mines near Kingston, and the brown ore mines in Maryville and
Madisonville. ihe closing of tre furnace at Rockwood forced these

mines to suspend operations.

35, A Maxwell, Vice-president, Tennessee Products Corporation,
personal interview, November 12, 1958,

hw; E. Whitfield, Tennessee Copper Company, personal interview,
November 10, 1958.



CHAPTER VII
SUMMARY AND CONCLUSIONS

The production of iron in East Tennessee dates back to the
period of early settlement. The early industry, utilizing emall
charcoal furnaces and easily accessible local ores, was designed to
meet the needs of the early settlers. The iron works served local
markets and almost every valley and cove in Bast Tennessee had its own
furnace, forge, or bloomery. Nails, wagon tires, horseshces, and other
cast and wxought iron products were made. Although the iron industry
was generelly confined to local markets by the poor condition of the
wagon trails snd the lack of railroads, some iron was shipped by river
to points as far es Natchez and lNew Orleans.

Pollowing the Civil War, the iron industry in East Tennessee
underwent a radical change. The mumerous amall charcoalsburning
furnaces were replaced by a few large cofe-durning furnacegs, Interest
shifted from the brown ores oo the east side of the Valley to the red
ores on the west side, and the furnsces were located near the ore
deposits., A large market soon developed in the ¥orth, East, axd West
for the high phosphorous pigeiron of the Tennessee furnaces, and the
industry reached its peak in the late nineteenth and early twentieth
centuries, However, the good ore depoeits in Tennessee were soon
depleted, end ore had to be brought in from Alabamsa and Georgia.
Production costs were increased and the Tennessee furnaces could
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operate at a profit only during periods of high pig~iron prices.
Attesps were made to produce steel and low phosphorous pig«iton in
an effort to acquire Southern markets, but the Tennessee producers
could not compete successfully with the Birmingham district, and these
attempts proved a failure., A further loss in markets occurred when
Northern iron mamfacturers began putting phosphate roci: in their
furnace mixtures to make high phosphorous pig~iton. By 1927, there
was only one furnmace, the new one at Rockwood, in operation in East
Tennessee, This plant wes closed between 1930 end 1941, and has
operated unprofitably since then.

The main cause for the failure of the iron industry in East
Temnessee can be laid to the lack of suitable raw materials, priseci-
pally iron. Although there were, and still are, large reserves of iron
in Esst Teunsssee (it was estinated in 1909 that there were some four
hundred million tens of red ore in the Reckwood=Chattanooga~Gadeden
district), most of this ore is hard ore and could not be used in the
furneces. The supplies of soft ore in Tennessee were soon depleted, and
the iron manufactursrs were forced to turn elsewhare for their supplies
of ore. Freight charges greatly increased production costs, and
Tennssses producers were ungble to compete with producers in other,
more favoradbly endowed aress,
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TABLE VI

IRON ORE PRODUCTION IN TENNESSEE, 1880-1956%

57

Year Tonnage Year Tonnage
1880 . 93,272 1918 Lo8,95L
13881.«1889 Figures Unavailable 1919 283,792
1890 465,695 1920 375,538
1891 5L3,923 1921 8,708
1892 406,578 1922 156,464
1693 372,926 1923 267,275
1894 298,831 192k 179,853
1895 519,796 1925 164,717
1896 535,404 1926 138,819
1897 60k,497 1927 121,91h
1898 617,579 1928 128,928
1899 667,149 1929 102,171
1900 669,72k 1930 27,710
1901 620,458 1932 8,Nn7
1902 628,870 1932 #
1903 T2k,26) 1933 24,912
1904 ©39,820 1934 3,345
1905 730,961 193 1k,219
1906 879,059 1936 27,617
1907 817,767 1937 28,359
1908 588,988 1938 13,179%
1909 6h8,825 1939 2Ly ,580%
1910 67L,693 1940 23,187«
1911 L67,3%5 19k1~1950 §
1912 415,897 1951 35,908
1913 365,257 1952 72990
191h 330,21} 1953 18,702
1915 284,185 1954 25,363
1916 455,834 1955~1956 Figures
Unavailable

and

8go0urcess
of Labor and

Hnes). 91153

Company, Inc.).
of Mines).

~1930 The Hineral Industry

1l In (New Yorks
1931-1958 ¥inerals Yearbook (Washington:

#*
Includes small production from Virginia

#No Production Reported.

1880-1913 and 1921 Annual Report of the Commisgioner

Inspecter of Mines (Mashvilies Bureau of Labor, Statistics,
MeGraw-Hill
U. 8., Buresu



TABLE VII

PIC IRON PRODUCTION, TENNESSEE 18721956

Year Long Tons Isar Long Tons

1872 L2,45, 1905 372,692
1873 L3,134 1906 L26,87L
187k 48,770 1907 393,106
1875 28,311 1908 290,826
1876 24,585 1909 353,8k5
1877 25,910 1910 397,569
1878 28,347 1511 324,648
1879 hihrs 1912 338,238
1880 70,873 1913 280,541
1881 87,406 191k 216,738
1882 137,602 1915 177,729
1883 133,963 1916 355,374
188} 134,957 1917 36%,951
1885 161,19 1918 369,852
1886 199,166 1519 190,514
1887 250,344 1920 283,207
1388 267,901 1921 19,kL79
1889 291,655 1922 123,907
1890 299,711 1923 256,982
1891 326,741 192} 137,991
1892 300,081 1925 110,332
1893 207,915 1926 110,146
189L 217,773 1927 133,785
1895 218,129 1928 - 110,837
1896 248,388 o 1929 139,753
1897 272,130 1930 12,094
1898 263,439 1931 13,094
1899 346,166 1932 L,623
1900 362,190 1933 1h,656
1901 337,139 193k 10,760
1902 392,718 1935-1945 ®
190k 302,096 . 19L7-1956 Figures

, Unevailable

aSources: 1872-1389 and 1930 Anmmal Report of the Commissioner
of Lebor and lmspecior of Mines (Bashviller Bureau of Labor, Statistics,
and Wies),  TB50-T975 T Wingral Tntcetey (How torey apors Stetlstics
Gm,)lm.)l 1931~1956 Minerals Yearbook (Washington: U, S. Bureau
of Mines),

#No Production Reported



TABLE VIII

BLAST FPURNACE CAPACITY, TENNESSEE 1890-19488

59

Percent of East Western High Cran-~

Tear Ket Tona Total South Tenn, Rim berry
Thousands of HNet Tons

1890 T1L,560 23.12 159 205 56
1900 963,872 24,09 618 255 97
1910 798,000 17.73 L57 2h9 92
1920 605,136 13,14 325 240 Lo»
1925 370,160 9,31 ? ? ?
1930 253’008 7 005 202 51 -
191@ w,72° 1.35 - L9 -
1945 58,278 1.18 22 36 -
1948 73,920 1,51 3L 1o -

8g50urces ,
South (University, Alsbama: University of Alabama, 1953)s De 12

#In Tennessee only.

H. H. Chepman, The Iron and Steel Industiries of the



TABLE IX

EMFLOYMENT IN IRON OHE AND PID-IRON PRODUCTION
TEREESSEE 1889-195k'

»

1, 1,176 353,756 1,10 358,819 2,316 7.1
o1 " >708 276,911 51 260,421 1,219 5.3

15=19 * * * *
1,?13' 592 490,275 898 648,240 1,492 10.3
1920 8kl 759,11 926 946,254 1,767 17.0
1921 265 » 256 80,157 521 M
192 , o
13222 ;68 351,314 *376 3801566 >quk 7.3

1925 207 216,921 5 367,656 &5 5.8




EMPLOYMENT IN IROX ORE AND PIG-

TABLRE IX (COHT'D)

TENMESSER 1889-195k

I§OK PRODGCTION

1932

193 85
19 195
193 2:2
19

19 192

Includes Georgia

and Vir

Geor and Vir
oa s Vir

Inocludes
Includes Georgia
Ineludes

Yh‘

Finia)

s and Borth Carolins
mmacaroum

Includes Georgia, vugun, and Mississippl)
Includes Qeorgia and Vir

Includes Georgia
Includes Gmgh, Y:Lrgmh, Mississippi, and Texas )

s Vir

» and Texas)

}

19



