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ZINC.

(GENERAL REPORT.)

By C. E. SIEBENTIIAL,

B - SUMMARY.

'Zlnc produced and consumed in the United States, 1911-1917,

i .
) 1911 1012 1913 1014 . 1815

duction of primary zinc: o )

From domesticore.................. 271,621 | 823,007 | 337,252 | 343,418 | 458,
‘From forefgnore.................... 14,005 | 14,809 | 9,424 0,631 | 31,3
’ 286,520 | 338,808 | 346,676 | 353,040 | 489,85

............. 14,043 | 26,084 25,991 | 20,545 | 29,7
............. 26,470 | 28,187 | 24,01 | 22,424 | 23,1

327,039 | 391,057 | 396,681 | 306,018 | 642,4
ent consumption of primary zine. | 280,069 | 340,341 | 285,370 | 200,125 | 364,6

ction of secondary zl
Redistilled .

Y - g N
¢ “Primary zinc,” which {s produced directly from ore, Is here distingulshed fron
bich s obtalned by refining rinc ashes, sumn{ln?, drosses, and old motals,  Thes
o 8re gllven on page 880. Wherever {n this report the word ‘/zinc”’ is used without q
y zinc. . N

PPThe production of primary zinc from domestic ores
184,597 short tons, valued at $119,258,000, based on the
ig price, as compared with 563,451 short tons, valued. at
based on the average selling price, in 1916—an" incre
fons, or about 4 per cent, in quantity and a decrease ¢
about 21 per cent, in value. -

LRNPIN

INTRODUCTION.

# Though the publication of this final report has b
felayed by the press of work growing out of the war th:
Mainly as a statistical record, the essential figures wer
ple to the public early in 1918.

BThe statistics of production in this country have bee
hé United States Geological Survey from confidential
fich zinc-smelting company in operation during 1917,
lis recovery of secondary zinc were collected from all
kecondary smelters and refiners. The statistics of dome
Hon are taken in part from the smelter returns and in
bcords of the Bureau of Foreign and Domestic Con
partment of Commerce, and the tables for foreign p
fonsumption were compiled from the sources indicated
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PRODUCTION. ' ; ROLLED ZINC. i1 winf |

T s
f::For many years nearly -all the sheet: zinc -made
tPtates was produced by two of the older and.larger.
jMEtthiessen & Ilegeler Zine Co., of La Salley Iik,i¢
gZinc Co., in the adjoining town of Peru, Iil. -. Other:
fticularly the manufacturers of glass truit jars ‘ha

ANNUAL PRODUCTION, 1873-1917,

The smelting of zinc in the United States began in an expe
menta] way in 1858, and regular production began in 1860 at t
Lehigh Zinc Works in the East and at the Matthiesson & Hegelaf
works in the West. Between 1864 and 1870 nine or ten other zing Bhiave rolled zine for their own use, and some that fu
smelters were established. Statistics of production are recorded -{6H 1o lithographers have also rolled their own zinc.... Th
the years 1873 and 1875 and for the census year ending May 818 Esince the.Be,ginning of the war for sheet zinc to lin
1880. Annual statistics have been collected by the United S}; Fiiade for shipment overseas, especially cases. tontas
Geological Survey since 1882. The rrogress of the zinc-smelti lor other material that is likeiy to be affected by:salt.
industry since 1873 is shown in the following table: lother firms into the business of rolling zinc.~:Ine
;two companies mentioned specifically above.:the
ow make rolled zinc: BalF Brothers: Glass. Man
sMuncie, Ind.; Hazel Atlas Glass Co., Wheeling, Wi
R Zinc Co., Palmerton, Pa.; American Zinc Productsi(

Zino produced in the United States from domestic and foreign ores, 1873-191
in short tons. ’

From | TFrom From | From . 3 '
Yenr. foroien {domestic| Total, Yenr., Iorrc?qn donrzcl!lc lIl"ld‘ b Edos MaHUf“Ctunng CO‘Y PlymOUth! MB.SB.}
oro. ore. oro. ore.

g Sons, South Hanover, Mass.; and The Platt Brother
bury, Conn. AR

IR
17513:43‘3 }m T }223"751 i The United States Geo]og’xc&l Sgrvey hps for 1
2,29 || 1on 10,822 ¥lected statistics showing the production of zine, buti-

f of rolled zinc was practically limited to that of -the

prgerd Rect seeeee| 186,702 hin Illinois mentioned. above the Survey could:not aﬁ
2,041 || 1906 25,076 | 199,604 yshowing that output without -disclosing .individu

5,00 || 1908 10,675 | 190,74 .increase in the number of producers, however, ha
bl s | B0 ipossible to give these figures. A canvass:of the i

20,873 || 1911 14,008 | 271621 f:writer gives the statistics presented in the followin
8,802 1| 1913 9,421 ) 337252 hfigurcs showing the exports, as published by the Bu
55,95 || 1918 30 | oo 13 t and Domestic Commerce, are subtracted from: the:
8.4 | 1016 1041005 | 563, 451 [ the production, the result will represent the domes
us,3ee || T ’ ’ t should be borne in mind, however, that the:she

('the Government in shipping munitions overseas is
B cxported.
Zind produced in the United States. 1906-1917, apportioned according to' St6¥é)3 '

Zino rolled in the United States, 1915-191
in which it was made, in short tonas. - Lovagy -

B
1015, )

Okn- | Pennsyl-| Other Electro.- | K

1ytle
homa. vanin, | Blatos. sine,

Year. Arkansas.| Tilinols. { Kansas. Ino sheots:
© Quantity.

alue. ...

A verago vo!
1906. . Jooooin 47,939 129,564 (.......... 8,659| 38,608].. . ! aller plates and special sheets:
1807.. .| 58,058 ] 134,108 5,035 | 11,200 43,395 .. o ' tity..
1008 50,244 | ©9,208] 14,864 6,818| 39,
1909 67,653 | 103,209 28,782 15,22 40,804
19100 73,038 | 105,607 | 34,760 | 16,459 | 39,230
1911, 8,130 | 98413 | 46,315| 15337 43,331
1912 88,397 | 101,104 | 76,925 18,234 | 6541
1913 106,654 | 74,106 | 83214 | 26,034| 55,768
1914 o 127048 44,51 91,367 | 28,005 61,131 :
1915.. ..| 159,058 101,423 109, 2n8 44,167 74,511 252 4" n I d
o186, 0L 7.503°| 181,433 | 141,286 | 12208 | 78,545 | 82254 10,2291 - ¥ Rolled eino oxporteds

17, 25,660 | 172,489 | 76,048 | 204,304 | m6,905| 78,778 25 200

uantit;
Value......
B Average valu Y

. Domestic consum ption of rolled

1 Ingalls, W. R, Lend and zinc In the United States, p. 314, 19808, . '

8 The New Jersey Zinc Co. made its first outpu‘:
k. American Zinc Products Co. in 1918, " Additions#p-«
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ing to nearly 5. er cent are being made at four of the principal millg
to meet the incieased demand for zinc for war uses and that whidl
will result from the prevailing strong movement to find and establifg
new uses for sheet zinc and to extend the present uses. Everyd
extension, especially the substitution of sheet zinc for shest ¢coppud
and brass and for tin plate, will stimulate the.zinc market and relis

R .. . '
' The following table gives the output of zino’du,
broduction in a comniercial way in the Umted‘-Slta_te‘s
. : ISR S FTY RN
3 Zine dust produced in the United Stdtes, 1910~
' : R AT

Short tons.

' 69
to some extent the shorta%e of copper and tin. The War Industti 254
Board ordered the use of sheet zinc instead of galvanized iron I8 492

steel for refrigerator linings, a use that was expected to require ‘alof(§ g O s - 423 P
10,000 tons of rolled zinc. Sheet zinc can also be substituted ' fofg g
galvanized iron in roofing, spouting, guttering, garages, househuld]
utensils, and hospital ware, o Thy A
Rolled zinc has always been quoted at so much per pound: with'disg
counts and extras for different gages and special sizes and shapedd
In 1914, according to Metal Statistics, the base price ranged- frorytf
to B.75 cents a pound. . In 1915 the price began at 8.75 tents and'x
to 33 cents on June 9, fell to 15 cents August 23, and rose to 23 cel f
at the end of the year. In 1916 the price reached 25.5 cents on April}
22, but dropped to 15 cents on July 11 and ended the year at 21 centd
In 1917 the base price of sheet zinc remained nearly stationary, ded
clining to 20 cents on April 25 and to 19 cents on April 26. On Febd
ruary 15, 1918, the base pricc of zinc sheets was fixed by the Gove
ment at 15 cents and the price of rolled zinc plates at 14 cents. -+ 135
Both the production and the value by classes of product given s}
the table are subject to slight, correction because some producers thaf}
sell from a single base price do not keep their sales separated accord$
ing to classes of product (which are arbitrary anyhow) and were 4
that extent obliged to make estimates; others, who themselves use. thg
greater part of their output, had to estimate values. But the toti]g
production, value, and average price given may be considered ace
rate. The average price agrees closely with the average price show
by the exporters’ manifests. :

age 871, the imports fell off about two-thirdsiim:10.
pmaller in 1916 and 1917, on accoutit of the:inopeas
duction. - N 4
i ZINC PYGMENTS. ;. o

f' Zinc forms the base, either in whole or in par!
fpigments—zinc oxide, leaded zinc oxide, z;nc~]ead:1
fpone.  All of these may be and in the United Stat
sually have been made directly from zinc ore., N
fhas beeri made since 1909, when the plant'at”Ca
kwas closed. The output of zinc oxide’and leaded %
heen disclosed, as it was confined to one very large,y
teral smaller ones. ' Cin
- Litm is an intimate mixture by chemical
fzinc sulphide and barium sulphate. It may be ma
jzinc ore, or zinc oxide, but in the United States it.}
$from zinc skimmings, zinc ashes, and scrap, zinc.;
bof lithophone is growing rapidly, as is shown in the
The figures for 1906-1914, inclusive, represent mark
Ethose ,Ior subsequent years give the totaul quantity

TIithopone nroditcéd in the United Statéa, 1906;-1917,'

__________________________ . 4,300 ] 1912

ZINC DUST. . _,'i : E1907 e 10, 275

Zinc dust has been marketed by domestic smelters since 1910, Thd§
United States Zinc Co., at Pueblo, Colo., was the first to prepare it
for the market; the Grasselli Chemical Co. followed later; and ondj
by one other companies began to save zinc dust, until in 1917 all the¥§
companies named below reported production, a small part of whidh
consisted of “atomized” zinc dust made by subjecting a small$
stream of molten zinc to a blast of air. Some of these companiesg

repared zinc dust for the first time in 1914-1917 by reason ofth
L’igh price of zinc dust consequent upon the inability of Belgiuy
and Germany to export any to the United States.

The zinc content of the various pigments mac
tates from orc, both domestic and foreign, for the .
is given in the table below. On page 860 a portion
¥ 2inc recovered in the form of pigments is given.

: rimary zinc conlent of zinc pigments made in the Unite
in short tons. R

_________________________ 48, 004

American Zine & Chemical Co., Langeloth, Pn, ;KSR (™" """ "0 -.. b4,139

Annconda Copper Mining Co., Great Falls, Mont, - 50,592

Bartlesville Zinc Co., Bartlesville, Okla. - 46,122 -t
Clarksburg Zinc Co., Clarksburng, W, Va. . 64,082 | ) :

Grasselll Chemfcal Co., Clarksburg and Meadowbrook, W. Va,
Tilinols Zinc Co., Peru, 11, '

Metals Disintegrating Co., New York, N. Y,

National Zinc Co., Bartlesville, Okla., and Springfleld, I,
New Jersey Zinc Co., Palmerton, Pa.

United States Smelting Cn., Altoona, Kans.

United States Zinc Co., Pueblo, Colo.

v s heligane
SECONDARY ZINGC.{} Lot

By the ordihary method of galvanizing, in whic
e coated is dipped into a bath of molten zinc, ther
inc in the form of semioxidized skimmings and e
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Bio put the smelter production on the same basisias
8]l the zinc which is manufactured into pigments:d
(exclusive of the quantity in zinc oxide manufactur
finc, the iticlusion of which wouild entail ite:duplicat
added to the production of ‘metallic ‘zinc: 1 The;:
powder ” only, not “ atomized ” zinc dust—made froz
Etor the reason given above) produced:during the
fcluded here. The zinc recovered from secondary, sot
pfor it has already been once reckoned as zin¢. * Tht
bborne in mind in comparing the subjoined table wit!
fing the production of zinc. - L A

:_l..ﬁ

mparison of production of domeatic zino by smelters -ang,|
in short tons. o

consisting of the alloy formed by the zinc with the iron of the tank
wnd the iron of the article that is being Falvanized. The ldrge
ralvanizing plants have furnaces to resmelt these skimmings and§
Irosses nng to recover the zinc. There are also many small plants;
and some large ones which make a practice of buying galvanizer’}
skimmings and drosses and of recovering the zinc. A considerablé}
- quantity of old metal in the form of various alloys of zinc wi,tK
copper and other metals is alsb worked over and brought up to t
desired composition by the addition of new metal. At almost eve
brass foundry and machine shop in the country it is the custom-
remelt and use brass filings, grindings, and scrap copper and brg
and it is manifestly impracticable to attempt to take full account's
such materinl. Some of the zinc smelters running on ore find "t
advantageous to work in a quantity of sccondary material, becauss
the Joss of zinc in distillation is practically a fixed quantity pe

L

Totaﬁ wm—. Tolals

! . com)
charge, whether the charge is of low or high tenor. If seconda: Yoar. , | Retore | Pl
material high in zinc is mixed with low-grade ore, the loss per uni _ ports: | * 1o

ropotts. .
of metal recovered is thereby greatly lessened. Where this is dong s
the smelters make proper returns to the United States Geologica s
Survey, and in these reports prior to 1907 account has been taken oy
of such production, the output being recorded as dross or secondary 3
zine.  As such metal has been recovered by redistillation, it is pr
tically indistinguishable in quality from™ zinc of ordinary grades
made from ore. Several secondary smelters recover zinc fromi
drosses by redistillation, and these plants aregincluded in the list.of ¢
smelters on a later page. In the table below({@he secondary zinc.re
covered by redistillation is separated from th#recovered by remelt
ing. The canvass of secondary smelters was nfde by J. P. Dunlopy ‘%8
of the United States Geological Survey. ;

-t 280,676
‘233,030

1,521,844

L . L/
i The smelter totals represent actual recoyer{ A
fsumming up the total production reported by all e
Eculating all pigments and zinc-dust back t6-eguiva
on the basis of average analysis of product. I eo

Secondary zinc produced in the United States, 1912-1917, in short tons.

1912 1913 1914 1915 1916

. . . 1 ok 4
totals each producing operator ig requested:to: repo
6f zinc ores and concentrates shipped, and! from'

Secondury 7inc, redistilled...................._.. 20,004 | 25,091 | 20,545 | 29,764 | 29,663 inc content is reckoned. by assay ‘value. From'th:
Becondary zine, remelted....... ... .. 0" -...] 26,187 | 24,004 | 22,424 | 23,136 | 21,037

fito 20 per cent, according to the character of’ thetot

Recovered zino in alloys, excluding old br . | D P
f smelting losses, and the sum of tho ‘remainders 'th

3,012( 3,743( 3,01 5300{ 2600
28,426 | 25,822 | 24,759 | 34,375 | 61,700

Il the producing properties' in: edch State gives:

Secondary zinn recovered ngmetal.._...... . 84,589 | 79,570 | 71,642 | 92,575 | 115,000 4 &] : 23 . . ! ecustoni!
Secondary rine recovered In plament v s smel sml sow State. Where the ore is concentrated at ?i; }rlzu; i 1;1
Secondary zinc recavered in zinc chlorides. 1| 4/003 | 6,253 | 6,42 7s0| 6,319 E ance is also madedfor'the loss l(:)f metafl 1‘:'}‘1 &E“f’c?
| i : - totals 1

Totalsecondary zine. ... ... 94,111 | 80,528 | 84,607 | 108,758 | 130,000 Tby either method the correctness o e S+

‘complete and correct returns from each producing

It is further essential to the correctness of the:mi
 assay content and the theoretical ‘recovery!bei co
' The totals, as compiled from smelter reports and i
| respectively, should be in reasonable’ ugree.mgt_\t:)hA
or any year they:show considerablo _dn‘/clygonbe
ncies, giving rise to * smelter excess” or:‘‘mine e
esult of one cause or.of a combination:of icauses,
lag in the smelting of the ore, resulting in accumuj
B.0t the smelters; lag in the mining, owing to>whi
. pletes its ore stocks; error in calcu gtlrl)g'metalll;;n

fi and in estimating recovery. s
N "

@ Thase figures inclide anly the quantity of zinc chlorlde used in woo preservation and were furnished'-

by courtesy of the Forest Service, Department of Agriculture.

COMPARISON OF PRODUCTION BASED ON SMELTER AND ON MI
. REPORTS.

rar

The figures of the }ivroduction of domestic zinc given in the forex.
g(_nng pages are compiled from reports from individual zinc smelters.
ince 1904 statistics of the production of the more valunble metals -
in the Western States have been obtained by the United States:
Geological Survey from reports of individual mines, and since 190 {
this compilation has been extended over the whole country. In order,}
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I The table gives also the quantity of recoverabl

serve as a check on the mine production, and they also give the:fofi e crlqde ores of each S,f.'}l]te and thte quax;bi;t_'y of »
in which the zinc was recovered, whether as metal or as pigmenfg "“ kind of zinc Oée};h ® pelrce(lll age °f rectl)lv:esr
For more exact statements of distribution of zinc production ué in the zinc ore and the zinc-lead ore ol .each:

. bt " fThe recoverable zinc content of crude-zing iore
ﬁ;r?x:?ngest.o origin, recourse must be had to the reports of prodi}ctl_ her cent for a small quantity produced in Cali

per cent in Tennessee ; the Western States show.u
percentages. The zinc-lead ore of Missouri gvert
frecoverable zinc—the leanest average shown ‘b;
worked in any State in 1917. The average recoy
of the zinc ore of the United States in 1917 was 9

The smelter reports give the exact annual production of zincangd]

#iy

MINE PRODUCTION. v ‘.'f ;[ X
FERE

Mine production of zinc in the United Statcs, 1908-1917, in short tonas. -"

State. 1008 1909 1010 1011 1012 1013 1014 1018 1010:- |+ v I

zinc-lead ore was 2.2 per cent. Of the total 1
Arizons............. 330 2,080 | 2,742 2,28 4,879 | 4,714 4,e00| 0,110 9,830/ jZzInc 1n 1917, a quantity correspon!:lm to -31-?}P‘
Arkansas., ~-| 605] 810 “o94| Cend | "748] 478 073 ‘3,200 | 6,816 ffrom zinc ore, 67.5 per cent from zinc-lead ore, ar

California. 0! Sensl Ut RO 1,404 | 2,173 s20| 10| 6517 | 7.828 , ha £ mi ducti
Colorado o[ 16,065 25,503 3,545 7,304 | 00,111 | 80,073 | 48,387 | 62,207 | 67,143 nll other ores. The figures of mine production
aho. . , 80 9" 1, 5,0 3 i '
[Ninols 1,717] 2,163 | 3)s40| 4,219 | 4.005| 2,238 | 4,811 | 5,534 | 3,404 f_rom_ the gha ters on gold, silver, cop er, lea(ll_, 8
ows. . 9 5 T 0Bl fduction) in the various States, as indicated. !in~

1

Kentucky......coeooomecnnn 158 ’ . ; Lo
Missourd. ... 107,404 1130, 162 {128, 580 (122,515 |136, 651 |124,993 [105, 004 lan,sf')o 155, 500 Minc production of zinc in thg Unitcd States i 1!
ontana . ,680 | 15,819 | 21,015 | 13,459 | 44,337 | 55,790 { 93,573 |114,630 . . : .
evads.............| 58| 1,507| 1,354 | 1,774| 6, 7,210 | 6,490 | 12188 | 16,222 e )
New Hampshire.._.|........|...0....|.. 0. o 15 36 | ztdotead ore, 1
New Jersey. . 8,678 | 77,435 | 69,755 | 72,156 | 74,253 |118,618 |112,020 Zincore. - |- - Zinolead ore,
New Mexico. , 11 6,783 | 8,262 | 9,202 ) 12,702 ] 18,285 -
New York. 2,4 A )
North Carol . Recoverasble .| Recoversble} -
Oklahoms. Btato zinccontent. :
Tennessce. 3
Tex88. omevnnndl 18l Crude 2 +.Crude
Utahe oo 771 70 4030 871887 8 020 ore. 3 . ore.
Virelna.. Quan{ FH 1)
Washingion. N et NG N I T T ey fage | . :
DAin........... 25,927 | 29,720 | 33,050 | 33,110 41,403 | 50,803 - i
234, 526 |305, 423 |327, 712 345, 260 1378, 816 |406, 416 [406, 959 1586, 491 |703,317 ) N e, 62,59 5"309 Coel 43,:071 :
T 1) ..| 200,600 6,001 g
R 140, 458] 23, 700
. . . 1
The following table shows for each zinc-producing State the total$ 10,269 5,412} -
quantity of zinc ore produced and the output of each kirid of 'zim

bearing ore. The column headed “All other ore” includes lead oxy
copper ore, copper-lead ore, and dry or siliceous ore, no zinc of conég
sequence being recovered from any of them except in California’ an
Colorado. “Dry” ores produced in Colorado in 1917 containet
1,549 short tons of recoverable zinc. Copper-zinc ores produced: ifi
California contained 3,459 tons of recoverable zinc. These ores, liow
ever, were concentrated from parts of the ore from certain couritids;
and were not distributed through the whole of the “All other ore'¥
credited to those States in 1917. The total crude ore yielding eithe

gold, silver, copper, lead, or zinc is given for each zinc-producin

State, so that a cor_nparison may be made of the relative extent oIS total P54 1331225, 9.021,812, 486/482,080  2.2,60,1
deep mining operations for all five metals in these States, the quar {3 Tios derived from e

tity of crude ore raised being the best. measure for this purposes; eschkindof ore....J......... B e 078
The table discloses the fact that Missouri produced a little 'more thdn T Exclusiveof fuorspar. T s Esth

one-fifth of the crude-ore output of the zinc-producing States, he
production being 11,024,000 short tons of crude ore, of whic
11,186,100 tons was zinc-lead ore. Exclusive of iron ore, this was
the largest production of metalliferous crude ore in the United
States. Next in rank was Arizona, with 15,770,198 tons of crude'
copper ore; Utah ranked third, with 15.358,481 tons of crude ori ¥ns to extent of zinc mining operations, as sho
Ml'c igan, which formerly ranked second in quantity of crude org arude ore; as to character of ores, whether sulph
raised, was fourth in 1917, with 12,400,723 tons. " finally, as to relative rank as zinc producers,

" Mining districts are established with:little !
B restrictions of political boundaries and may inclt
§States. The following table has been compiled
Rtion of zinc in the principal districts so that th



| LEAD.

~

By C. E. SIEBENTH'A.I.;.:‘:

SUMMARY.

Summary statistics of refined lead in the United States, 1
1012 1913 it
Total production of rofinod primary load ¢ )
in tho Unlted Btates 480,804 | 462,460 | 542,12
Productlon of dositvol () ) . .
i UDILOd BEBLES. . .eerrnrmrnnenennseennscn 339,646 | 330,503 | 383,
¥ - Production of soft lead in the United -
- _ Btates (Including desliverized soft)...... 171,037 | 161,300 ) 201,7
b° Production of antimonial lead in the . .
- United Statos........c.cceeinennnenans 13,8532 16,685 16, 6¢
. Production of lead [rora domestis ores..... 302,517 | 411,878 | 512,
Productlon of socondary load in the
Unlted Btates........ooenemiiiaan...s 67,168 72,834 61, O
i C ptlon of primary logd In the Unlited
States (disregarding stocks)............. 304,113 | 414,283 | 451, 2

. a¢Primary load,’”’” which Is produced dlrectly from ore, Is here distl

which 13 obtained by refining skimmings, drosses, and old motals, T

vgn on p. 888. Wherover in thisreport the word ““lead’’ Is used with
oad.

The output of refined lead in the United Sta
' in 1917 was 548,450 short tons, valued at $94,2
- sales price of refined lead compared with 55
$76,207,000 based on the average “outside” s
# York in 1916—a loss in quantity of 3,778 tons
- and a gain in value of $18,126,000, or nearly 2

INTRODUCTION:

7 Though the publication of this chapter has t
4 bg' press of work growing out of the war tha

chiefly” for purposes of statistical record, nev

figures have been available since the beginning
of the production of refined lead in 1917 was,
of a press bulletin on January 10, 1918. Th
on reports reccived from every lead smelter ir
actual production for the first 10 or 11 months
for the remainder of the year. o

The statistics of production of lead in:this
been compiled by the United States Geol_oFi
fidential reports submitted by each lead-smelt
tion during the year. The statistics of the.
lead were also collected by the Geological Sur
domestic consumption are taken in part from.i

95186°—n R 1917, Pr 1-—56
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SOFT LEAD. ) .
Ebatches, the output of antimonial lead in any one ye
essarily correspond strictly to.the bullion refined du
hence tho antimonial lead output is distributed. as be
‘and foreign in proportion to the lead refined from do;
forcign bullion during the year. This method has g
fsistont results up to 1915." For the period 1909 to
f the domestic antimonial lead reported amounted to
the rofined lead produced from domestic .bullion'
Eantimonial lead equaled 4.5 per cent of the lead' sme
‘from forcign ores and bullion. The total ahtimonis
 during the poriod 1907-1917 was equel to 5.16 'petit
{load rofined from domestic and foreign- bullion' duti
 Since the beginning of the war, however, the rotuirns |
Fsistent and 1t is not believed that they represent ac
f tribution as botween domestic and foreign sources.
f only the total production of by-product antimonial
? tho tablo below. : Ty ap

By-product antimonial lead produced in the United States

The lead ores of the Mississippi Valley are almost free fr i
and the lead J)roduced from t.hng:l is kngwn as ‘‘soft legd.”om eilver

A little lead ore of this kind is also mined in Washington and othe
Western States, but in the last few years this ore has been smelted ¥
by plants treating argentiferous lead oro and thus the resulting lend
has not been distinguished from the desilvorized product of those
plants. With two excoptions, the smelters running exclusively. on
theso soft-lead ores do not desilverizo their product. Their outpu
is shown in the column headed ‘‘Soft lead” in the table on
glwrgﬁ the production of refined lead for 1720-1917. However,#
considerable soft-lend ore has been annually smelted and some pur-§
chased pig soft lcad has been desilverized by the silver-lead smelters
Since 1904 the St. Louis Smelting & Refining Co. has regularly desil
verized its product. In 1915 the St. Joseph Lead Co. installed desil
verizing kettles and a part of its product has since been desilv:
ized. This desilverized soft lead, for the years prior to 1906, ha
not been recorded separately from the lead prmi)uced from silver- 3
lead ores, though the lead content of the soft-lead ores so smelted &

and desilverized has been recorded since 1894. Since 1906 the quan =
tity of soft lead produced by each State has been recorded, a Totallead | pyoontgy|  Antimoniallead. | Antimer
in part th R N , 88 shown refined { b 6 S .
pert in the preceding table. In the following table the und , from base | Of b¥ - .
verized output of th ftlead ] ollowing, €8, " Year. buttion | Product | quantity Quantity
rized f& e soft-lead smelters is given in the first column (short | ettimontal) iehr Valuo. (short |
and the refined lead output from soft-lead ores smelted and desil- * tons). |y | toms). | toms)-
ver:jed 13 given in the second column. The figuros do not give the 3 ' 5
total quantity of lead recovered from soft-lead ores, for tgba lead o 6 e Quol s, %;%
recovered in the form of pigments, which are made principally from 32’67:353 i3 :3:3693 ;Zggi 19 2,30
. 1, 3 X ,338, y
sc;fb—leag ores,j S}‘;Ol]]](l bf taken into account. Tho lead content of 4 200,305 14 el e Tom
X R o 200, &5 ' A
pigments smeltod diroctly from ore in 1917 is given on page 886. - 1,100 58 16,085 }:g%j%gg ';Iggg
) . 340, , \ 1672, ,
Soft lead produced in the United States, 1907-1917, in short tons. 33?33% 93 2, gg %’%’Rg 3’3%3
: 365, 908 61 18,646 | 3,781,560 2,750
Year, },Jcnrcllzo:él D?ﬂ:l&/'cr- T%:ldu.olt AVErage ..o fiecreeenanen £33 1.7 PO IO PP
el mee| imen B Dotails of the production and consumption of
nriss| srep| 1%l <9 United States are given in the chapter on antir
w2 i @ Resources, 1917. . o
141,248 29,789 71,087 R LEAD PIGMENTS. -
}a,% 29,433 161,300 cE e
161,461 oe| mE - PIGMENTS SMELTED DIRECTLY FROM .
167,515 68, 244 235,750 . : G ey
g S L In addition to leaded zinc oxide:and zinc-lead,

¥ noted more particularly in connection with the,p
% pigments, two other lead pigments are made d
¥ namely, sublimed white lead and sublimed blue
g white lead consists of lead sulphate 75 per cent, ]
E cent, and zinc oxide 5 per cent. Sublimed blue les
: sulpimte 50 to 53 per cent, lead oxide 41 to 38 sex
k- nroportions of lead sulphide, lead sulphite, and z
ﬁaa oxide contains from 46 to 50 per cent of lead
% to 46 per cent of zinc oxide, and a small quantity
¥ No zinc-lead oxide is made at present. Leaded zin
i from 4 to 20 per cent in lead sulphate, the rem
¥ oxide, with a small portion of zinc sulphate.

ANTIMONTIAL LEAD.

The output of by-product antimonial lead from argenti
lead ores derived from all sources, as reported by all lea exl}:;it::x?ix ‘
operating In this country, is shown for the period 1871-1906 (earlier 7
years being estimated from the output of desilverized lead) in & table ¥
in the chapter on lead in Mineral Resources, 1914. The figures for
later years are given in the table below. Since 1909 producers have
been asked to dlstmimsh between the by-product antimonial lead 3
derived from ore and bullion of foreign origin and that from domestic
ores. Inasmuch as the nnt.imom'a? skimmings are worked up in §
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LEAD. o
Lead content of pigments smelted from ore in the United States, 1907-1917, in short tonsg 3 MINE PRODUCTION.. S
1. - The first table below shows for each lead-producing S
1915, ... i quantity of lead-bearing ores produced and the ocutput
1916.... ¢ kinds of lead-bearing ore. e column headed ‘'All
1917.. ; includes copper ore, copper-lead ore, and dry or siliceous

f. ores produced in Colorado contained 9,779 short ton
p California 4,437 tons, and in Nevada, 3,739 tons. Thi
- other States, was concentrated from parts of the ore:
counties, however, and was not distributed through the
“All other ore.” The total erude ore yielding elther
& copper, lead, or zinc is given for each leag-lproducing St
. comparison may be magela of the relative extent of deep-n
tions in these States, of which the quantity of crude ore
" best measure. As shown by the table, Missouri. took s
- position in the production of crude lead ore and lead:
ores, having produced more than two-thirds of thetct
and more than one-half of the crude lead-bearing zinsi

In order to avoid disclosing individual business, the statistics of
production of Jeaded zinc oxide and sublimed lead (basic sulphate
white and blue lead) are combined with those of zinc oxide. Th
sales of these pigments in 1917 amounted to 140,636 short tonsj
valued at $26,972,137, compared with 135,606 short tons, valued atj
$23,515,803, in 1916. The output of sublimed lead and. of leaded:
zine oxide (fecreased somewhat.

PIGMENTS MANUFACTURED FROM PIG LEAD,

Manufactured lead pigments marketed in 1916-17.

- e the United States in 1917, and thus occupied the first’ta

1016 1917 of crude ore carrying any or all of the ﬁse metals ngme;

Plgruent. e I p— n i S The table also gives the quantity of lead contained in't
Vonort | vare, | s | Fhort”|  vatwo. | e | of each State in 1917 and the lead content of each kind of

tons). | Perton. | tons). per ton. ore. The percentage of lead contained in the lead ore,

Taste carhonnto white lead: g oro, and the zinc oro of cach State is also given.' The
80,04 | $10,060,137 | $172.43 1 87,331 | 317,608,907 | 320103 MR of load ore, in States having a considerable production,

32,938 4,714,343 | 143.13 | 27869 4,920, 864 176.57 . . e,

woss| seases| 1070| mas] semos| uers JEE 297 per cent in Washington, down to 3.5 per cent in-.

70| sesas| 1| ao2| s enom JE average for all the States was 5.4 per cent. The lead-z

T50 753 | 31001589 7w | 7600003 — SN somewhat richer in lead than the zinc orés, averaging

' R R ’ | R N Bt whereas the averegoe load content of the zinc ores was

this low figure being duo to the preponderance of lo
bearing zinc ores in the Central States. Of the total
tion of lead in 1917, a quantity corresponding to 69.1
derived from lead ores, 26.8 per cent from lead-zinc ores
from zinc ores, and 3.5 per cent from all other ores.
mine production of lead are taken from the chapters o
co?er, lead, and zinc in the various States, as indicatet

SECONDARY LEAD.

Secondary lead is obtained mainly from skimmings, drosses, old j
metal, and alloys, such as babbitt, solder, and type metal. The 3
recovery of lead by refining these materials constitutes an integral 4
part of the lead industry. This business is carried on mostly at >
small refineries scattered over the United States, but the la.rgg
smelters and refincries working primary lead frequently find 1t
advantageous to incorporate material from secondary sources. The
Froduct of such secondary refineries is of two classes—pig lead and
cad in alloys. The lead in alloys may have been recovered in the *
form of pig lead and alloyed at the refinery, or it may have been .
refined as an alloy, being brought to the desired composition by the "33
addition of the requisite metal. o

tory note. N :

he second of the following tables shows the mire:
lead by individual districts so that they may be: ¢or
extent of mining operations, shown by the output of cr
character of ores, whether sulphide or oxidized, whethe
and as to relativo rank as lcad producers. U

-

Secondary lead produced in the United States, 1909-1917, in short tons.

Totalre-

Jead n .
Year. Pig lead. covered Value.
alloys. | “leaq. -
18,360 | 23,327 41,687 | $3,585,000
20,492 | 25,930 | 55,422] 4,877,000 ;
27,389 20, 895 54,284 4,886,000 =
) 36,92| 07,168 6,045,000
33,104 | 39, 72,834 | 6,400,000 .
20,337 | 31,725] 61,062 4,763,000 A :
36,400 { 42,500 | 78,900 | 7,416,000 i
7700 | 39,600 ] 96,300 | 13,289,000
45,100 | 48,400 | 93,500 ! 16,082,000 :




Mine production of lead in the United States in 1917, by States and kinds of ore. ®©
[0 0]
N ©
Lead ores. Lead-zinc ores. Zinc ores. All other ores. Total.
State Lead content. Lead content. Lead content.
8 Crude Crude Crmde | | Crude Lesd Crude Lead
ore - are ore ore content. ore content
(short | Quantity| Per- (short Quantity| Per- (short | Quantity| Per- (short (short (short (short
tons) (short | cent- tons). (short | cent- tons). (short | cent- tons). tons). tons). tons).
tons). age. tops). age. tons). age. T
4
2
............................................................. 4,074,615 4,074,657 82 g
49,071 3,081 6.3 62, 839 91 0.1 15, 575,998 15, 770, 158 1,73 =
............................... , 600 |27 .2 pee - . . 203, 600 382 F
26, 501 3,33 | 14.4 125 fooiiiieifnennnnn 2,946,973 3,003,250 10,934
412,371} 13,372 3.2{ 140,45 500 | U4 032, 799 2,688,706 | 33,995
1,118/075 | 53,938 5.3 19,269 301 [ 1.6 172, 878 2,758,307 | 196,780
27, 340 594 0.2 ... L (s) 327,340 Luae o
3.4 . 81,000 [T
3 903 100 3,08 &
a b 9,000 1 =
. - . 17,024,000 | 24,15% A
26, 280 5,728 .8 258, 846 L0 .7 5.203,115 700 [ 6,307,164 10,976 ¢
27,943 2,400 8.6 18,383 2} .1 6,360, 569 3,739 | 6,473,519 13,839 @
3,000 1. 3,000 48 ™
10, 869 5. 4,576,27 4,554 =
............. 2,087 1 2
3,323, 00 3,523,200 26,358 &
............. 1,883,310 34 l
61,638 1,533,983 2,331
............. 52,382 iy
421, 704 4.6 15,358,481 | 89,261 B
34, 211 2.5 551 3
14,953 .2 172,119 4,895
3,014,800 .1 3,014,800 4,139 =
8,319,088 | 450,048 5.4 21,812,488 | 174,470 .8 1,738,638 3,53 .2 57,814,868 | 22,628 | 89,685,076 | 650,049
Percentage of total lead derived ' .
from eech kind ofore............. [ By P [P 26.8[........ P - T O V-2 DO 100.0

a Lead concentrates are obtained as a by-

am “‘All other ores’’ and is therefors omitted.
4 Estimated. . T .

-product in milling flucrspar ores in southern Minois and Kentucky, but the quantity of crude fluorspar would not properly beclassified

Shipping oro and concentrates. LeadA
; Sulphidss. Carbonates. | siliceous | 1ol | egeof
District. State. Total p ore, irom | . Jead pmlo-
quantity. t iantit Lead, [ ore,zinc tion.
QuAanHty. ) content, |UARHEY. contant, | ofe, etc.
1. Southeastern Missouri, 306,071 3.4
2. Coeur d’Alens : . 9,359 28.6
Southwestern Missouri.. 39,040 |
Southeastern Kansas.. , 400 3,929 1
Northeastern Oklaboma. 2,523,200 32,775 ]
Utal.... 1 gg
2.5
L4
1.1
1.0
9
633, 901 : 8
29, 28,165 .7
3,014,800 5,544 5, L
327,%(48 723 T 2]
15,7881 15,788 1, .7 E
] ;| 3, 7
“o0ss| 10,228 s, a1
..... 408 6,359 2 o
74, 481 19,2581 19, 5
Y995 | 13,005 [.v......... 258 5
..... 38488 5,362 5,362 "7 3,246 3,248 5
58| 2487 2,67 3on 3,07 .5
45,660 11,437 11,358 3,029 3,044 .5
ags| e8| | 1,49 242 4
61,847 6,083 6,083 1,964 1,964 .3
24,7591 24,759| 24,79 | 1,83 1,813 3
sT406] 15610 15%7| LM 1,m 3
60, 204 14,673 14,673 [ 1,667 1,687 .2
41,482 20, 689 20, 689 . L3 - 1,23 > .2
. 12,610 12,810 17 - 7 1,178 .2
e wgt) vl sl m -1
42 ; . , X
5 oo G401  garl geaor| .non 3,01 3
. - 29,057 7,007\ Zzoor | ros 1,063 2
34 5105 - 5,105] ~5105| “Lou 1,011 1
,352 +: 818, 002
30,028,023 2 ?}1”
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LEAD SMELTERS. ) i, [IAHUTLA ©

Saltillo—Mazapil Copper Co. (Ltd..). o :
ACTIVE SMELTERS AND REFINERIES. ' Torreon—Compafifa 17 talargica de Torrebn.!
UNITED STATES.

NGO:
(Oporated in 1917.)

iArarco (Velardena)—American Smelters Securities Co. e
" Mapimi—Compafifa Minera de Penoles.!

Cavirornia: Selby—Selby Smelting & Lead Co.! Refinery also.

CoLoRrapo:

SbERRERO: Campo Morado—Reforma Mining & Milling Co. o ", ‘
Denver—Globe plant, Americen Smelting & Refining Co. R

fvevo Leon: Monterey—American Smelting & Refining Co. "'

Durango—Durango plant, American Smelting & Refining Co. B

Leadville—Arkansas Valley plant, American Smelting & Refining Coy}

Pueblo—Pneblo plant, American Smelting & Refining Co. '

Salida—The Ohio & Colorado Smelting & ieﬁning Co.?
Iparo: Kellogg—DBunker Hill & Sullivan Smelter.

ILLiNoIs:

Aurora—Aurora Metal Co.?

Chicago—Goldsmith Bros.” Smelting & Reﬁning Co.2

Chicago—Great Western Smeltin Refining Co.” .

Collingville—St. Lonis Smelting %t Refining Co.* Refinery only.

FFederal—I'ederal Lead Co.! .
INDIANA: )

East Chicago—International Lead Refining Co.® Refinery only.

Gragsclli—United States Metals Refining Co.® Refinery only. Be

process.
Kansgas: Galena—Galena Smelting & Manufacturing Co.?
Mrssovurr:

Granb?'—-Granby Mining & Smelting Co.

Hercnlaneum—=St. Joseph Lead Co. |

Joplin—Fagle-Picher Lead Co.

Webb City—Webb City Smelting & Manufacturing Co.? !
MonTana: Bast Helena—East Helena plant, American Smelting & Refining
Neprasga: Omaha—Omaha & Grant gmelting Co.?  Refinery only. Betts

lytic process. .
New JEnsrey: £
Newark—Balbach Smelting & Refining Co? Refinery also. 5
I‘cr]th Amboy—Perth Amboy plant, American Smelting & Refining Coj
2lgo.
New Mexico: Deming—Empire Smelting & Refiuing Co.
Oxranoma: St. Louis—Ontario Smelting Co.
PrnnsyLvania: Carnegie—Pennsylvania Smelting Co. Refinery also. )
'[I‘Jzns: Il Pago—Kaneas City Consolidated Smelting & Refining Co.! -
TAH:

Midvale—United States Smelting Co.®

Murray—Murray plant, American Smelting & Refining Co.

International—International Smelting Co.

Wasaingron: Northport—Northport Smelting & Refining Co.?

Lurs Porosi: . . -

Matehuala-—American Smolters Securities Co, (National Metally

an Luis Potosi—Compafifs Metallrgica Mexicansa. L

ORA:

Guaymns—Pacific Smolting & Refining Co. (Mexican-Americ
v

R Refining Co. (I.td.).) P
i Ures—Yaqui Smelting & Refining Co., S. A. Refinory also.»
ficatecas: Chalchihuites—National Smelting Co. B

- SMELTER CHANGES IN 1917.7 i
f The Bunker Hill Smelter began operating in July, 1§
B00-ton blast furnaco. By the end of the year three’
Rhe refining plant were in operation. The Empire Swm
i:' g Co. rcbuilt the old National (Tuna) plant at Deri
11917, and treated ore from April until October, when
Hestroyed by fire. The Ontario Smelting Co. began the
fa, soft-lend smelter at St. Louis, a village in the nort
if. Oklahoma. The plant is expected to be finished e
ind will be ¢ uippcxf with four Newnam sutomatic o
ad stack, ang 2 bag house. ' :

TRADE CONDITIONS.
WORLD’S PRODUCTION.

K. Oflicial statistics of the world’s output of lead for
the war arc incomplete, for the reason that many of tl
Pountrics did not permit the publication of such inforr
hoped, that the date may be sufficiently complete to m
Bication of value by the timo the lead chapter for 1918,isy
- IMPORTS AND EXPORTS. "

gi Lo

o L‘Q WAREHOUSE TRANSACTIONS.

' Ldad imported into the United States as metdl or i
#htered for immediate consumption, the duty being tj
jead going dircct to the consumer; or it may be entered f
ctndg being given for double the amount of the estima:
he accompanying tables the phrase ¢‘general imports”
lotal imports, including both lead entered for immediate
Bnd lcad entered for warchouse. From warehouse the
withdrawn for consumption by pagment of duty, or it n
thond for smolting and refining, finally being either v
tonsumption or exported from warehouse with cancelle
fThe lead- entered for immediate consumption and th
jrom warchouse for consumption make up the ‘‘imports
Yon,” which are expressed in the same terms as those
they were imported. The lead imported for consuin
Betually used 1n this country, or it may be manufacture
hich are exported; in the latter event the manufactu
8o the benefit of 2 drawback of 99 per cent of the duties

i

4 1 Bubsldiary of American Metal Co.

CANADA.

Drnrrise Corumnra: Trail—Consolidated Mining & Smolting Co. of Can
Refinery also. Detts electrolytic process. :
ONTARIO:
Kingston-—Kingston Smelting Co. (Ltd.).
Galetta—Estato of James Robertson.

MEXICO.

AGUARCALIENTES: Aguascalientes—American Smelting & Refining Co.
CHIBUANUA:
Chihuahua—American Smelting & Refining Co.
Uruacuic—Uruéchic Mining & Smelting Co. (Ltd.).

! Bubsldiary >{ Amcrican Smelters Securities Co,

2 Bubsidiary of American Metal Co.

8 8melters of secondary materials but treating somo lead ores.
¢«Bubsidiary of National Lead Co.

8 ubsidiary of Anaconda Copgar MLnin%Co.

8 Subsidiary of United Stales Smelting, Refining & Mining Co.
1 Subsidiary of Eagle-Picher Lead Co.

§ Bubsidiary of American Smelting & Refining Co.

* AfMlistod with Pennsylvania Smelting Co.
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IMPORTS. NS

- The following tables are taken from the reports and recor
reau of Foreign and Domestic Commerce: v

table below, showing foreign lead exported in manufactures
benefit of drawback, the lead is shown in the form in which it was ¢
nally imported. On account of diversity of form it is not feasib
ghow the articles exported with benefit of drawback. The fore%ﬁ?' .

now t! ) Lead imported and entered for ¢ tion in the United States, 1910~
given in the table below as exported from warehouse is nd imported and entered for conaumption in the United States, 1910~

shown in the form in which it was imported and entered for. Lead In ore. Base bullion. | Plgs, bars, and old. | SDoels, bipe, |
house. Foreign lead exported from warehouse has, since July 1, 18 Lot
been included by tho Bureau of Foreign and Domestic Commg : Quantity | oo | Quantity | oo | Quantity | v %}?y“' Value.| 5P
the domestic exports as ‘“from foreign ore.” (Pounds). (Pounds). " | (Pounds). " Ipounds "1 A

The items foreign lead exported from warehouse, domestic eipo', '
of lead “‘from foreign orc,” and forcign lcad exported in manu

| 7,908,850 ls108,100 | 10,843, 107 lsaat, 223 | 0,770,008 fs212,858 | 30,70 o1
tures with benefit of drawback make up the total foreign lead ‘g

1563 | 17,376,450 | 352,505 | 7,112,740 | 242,473 | 63]151 | 2
035,861 | 24,760 | 22,729,407 | 462,650 | 5,101,823 | 110,450 | 31,184 | 2,308 | 5,

. . O : 5,835 | 17,005, 3
out of the country. Iead in warchouso and deductions by liquid g:ﬁ;{ﬁ ‘:‘3::’:‘:?; ’éz{éﬁz:gé %?l)zjié% "gzé,'éé?g ]3%:?%? ﬁ;gé lgjz‘% l%;;
tion beln? disregurded, the difference hetween tho sum_of th 10 198 00 | 20,994 | (01913 1oL | o007 | 6,588 008 | 201, oom oo |77 %8 [iom
exports of foreign lead and the total imports of lead constitutes,ths 5,438,931 | 207,370 | 6,085,840 | 470,530 | 1,750,223 | 85,743 | 12,538 | 2,609 | 10]

foreign lead consumed in this country. For the sake of simplig
this Toreign lead is carried on the bonded customs warehouse recot
in the form in which the lead was entered until the bond is cancelé

Type metal imported and entered for consumption in the United States, 19(
e >

It must be clearly understood, therefore, that the lead listed in't] ’ Type motal. Lend ¢
table of foreign exports of lead, on a Inter page, was not exported Year. p o - m
lead content of ore and base bullion but as refined lead smelted & (pounds). Valuo. ounds).

refined from them. Since 1914, however, all foreign lead expor

has been classed as lead, * igq’ and bam:” except a portion of | th ST Sl oGimsons | e | b e
articles manufactured from ormfn lead and exported with benefit UEEEE. - e o) Ky % 15,806,62
drawback. Tor articles not made wholly of lead it would be use

" . . . . . 13, 9 !

to give weights, but each shipment on which drawback is claimed 13.333:?899 %I:g H,:;?Ig',‘g’l
accompanied by a manifest of the imported lead used in making thé Sava | Cloesl *hros
articles and the duty paid thereon. - I'rom these manifests is derived 567,004 , 6

the statement of the total quantity of foreign lead used in manufacig
tures exported with the benefit of drawback. For this reason ‘th
lead is given in the form in which it was imported. 'y
The following table is taken from the reports of the Bureau of Fo
eign and Domestic Commerce. Ifor the reasons given above, th
lead is shown in the terms in which 1t was imported. For instance,
considerable part of the lead stated as remaining in ore and bas
bullion doubtless represents refined lead waiting at the bonded

-8 Prior to 1904 tho lead content of the type metal was not given. Besldes lead, the chief
the type metal Is antimony.

Qencral imports of lead into the United Stotes, in ore, base bullion, and refined
g by sources, in pounds. .

finery for a favorable market for shipment. If this is borne in mind A8 Country. 1010 o | e
the table gives a fair idea of the luctuntions of foreign stock
different times and in differcnt localities. . 1,874, 760 01,686 279,540
t ’ v ‘
Iend remaining in warchouse in the United States Dec. 81, 1910~1917, in pounds. ' R 418, 669 111,189 , 366
Total from Europe. . ... Lo .. 2,;1);, ;gg ggg, 161 829,138
Form in which lead 2 . 203, 2079 | 172 633'?% 169 3‘5%&
E‘:lsl:::tored for ware- Remaining at— . 6,598, 263 4:778i 22t 3;207:(!!0
se. Y B Other countries L 4,394,421 | 1,851,544 300,
Year. New York, Total lmports........cooiiiieenainnnn... 217,201,766 | 179,003,352 | 167,121,502
Tesdinore| Tlgs, Chica Kl Paso, |8t Louls
and base | bars, and N , . cago, | g g d
bulion. | oid. | Ny | pethAm.} I Tex. ') Moas Country. 1014 1915 1906 .-,
United Kingdom. - 245,548
149,082 | 7,548,936 | 36,112,136 | 21,090,631 | 6,937,667 |........... Oermany. . .. 1 4,520,019
93,052 { 2,777,692 | 2,308,322 954,884 | 2,555,733 213,082 een 123,085
03,802 | 1,830,828 | 17,660,768 | 484,671 | 767,533 | 91,382 |. N
........... 8,785, 551 0,880 | 1,683,001 | 71,431 | +5%8, 552
3,837 10,309, 592 04775 | 4,802,961 | 125,736 |- 1
. S P 8,401,728 165,257 xg,sﬁ,& s }gﬁ,% 2% 200
! 1,070,208 8,575,115 4,732,635 | 6,8 , 286, ’
017,000 47,853,945 | 5,370, 445 19,015,511 4,757,315 | 18,951,649 | 2,300,855 2,684,208 802,516 | 2,845,949
............................ 56,676,808 | 102,091,410 | 70,669,352

a Kansas City before 1914,
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Geéneral imports of lead into the United States, 1910-1917, by classes, in pound )

Yaso Lullion.

JTendin Pigs, bars, T"--

Year. oro(lerd |- - - - o —eopmeec—~—— | sheets
content). Grosy Leard con- and old. 09?
weight. tent. R

118,001,415 | 115,483,562 | 6,970,170 | 217,

35,686,180 141,481,852 138,952,372 5, 264, 800 179,

19,577,499 | 152,420,621 | 146,099,168 544,95 | 167,

10,883,313 | 06,908,170 | 94,327,654 82,000 | :

23,619,037 | 33,444,503 | 32,730,320 206,846 | + 56,
86, 247,395

35,088,100 | 24,943,660 | 24,202,435 | 11,310,817
41,202,870 | 100,279,007 | 103,604,970 | 11,585,074 | 168

Basic carbonate while lead, red lead, litharge, and orange mineral, imported and ¢
consumption in the United Stales, 1911-1917. s

Corrorled white

Rod Tead. Lithargo. Orange mb
Year, 2 o
(S'L’;"' Valug. {Quantlty.! Value. (%:;‘;n' Valuo. %ﬁ'}n' V’
R
Pounds. Pounds Poynds, | "~

Pounds.

. A ~
46,213 | 1,003,533 | $42,471 | 24,662 | $1,196 | 503,734 t%
46,494 | 757,908 | 33,854 | 32,443 | 1,550 | 334,851

45,266 | 00,832 4,903 | 34,023 | 1,750 | 330,525 | .
40,20 805

' 12,550 | 23 | 330851 | 1) 210,388 | {6
21,608 1 132 20, 1,422 S 14
W00 | 200467 | 5,302 1320 150 ;!
1,905 5 TER AN d

EXPORTS. §
DOMESTIC EXPORTS. }‘

The average difference between the prices of lead at New York &
at London for the 10 years prior to 1914 was not far from 1} cent
a2 pound and the price at New York was the higher. This being
case, exports of domestic pig lead should be expected only unds
temporary or very unusual circumstances. The practice of the Butaa]
of Foreign and Domestic Commerce has been to class all exports?
lead articles manufactured in this country as domestic expor
whether the lead is of domestic or foreign origin. For this reasdy
no table of exports of domestic lead manufactures has been gi
because such a table would duplicate the table showing foreigh
lead in manufactures exported with benefit of drawback. Since'tff
exports of domestic pig lcad began, however, they have been sho;
seliarately. » :

n 1914 the price of lead at London rose above the price at
York early in January and remained between one-fourth and oné-H
cent a pound above throughout the year. This made it possibl&
export domestic lead at a profit, and the decrease in imports of §
ore and bullion from Mexico rendered it necessary to satisfy the
eign demand with domestic lead, the exports of which assumed
proportions. The movement commenced in March, 1914, and
the end of the year 58,722 short tons, valucd at $4,501,674, had beq
exported. Likewise in 1915 the price of lead at London was frg
one-fourth to 1 cent a pound higher than the price at New Y4
oxcept for the period of Eigh prices in the United States during Jt
and gu]y. Exports of domestic lead continued heavy throughout

year, reaching a total of 88,306 tons, valued at $7,928,518. In 191_

LEAD.

| exports of domestic lead amounted to 100,600 tons'iii
ued at $13,494,065. ) S
n 1917 the exports of domestic lead fell to 53,688 tons, va
660,598, : ' R
White lead exported from the United States, 1918~1917.51" )

SIS |
| | ey

5 FOREIGN EXPORTS. . Coind mild
By exports of foreign lead are meant the exports of lead, of
n which hgs been smelted, refined, or manufactured’in thi
“and then shipped abroad. The following table; madé u
16 records of the Bureau of Foreign and Domestic Commerds
8 total lead exported for a period of years; but it must be
mind, as pointed out in a previous page, that prior to 1
jtual exports were not in the form shown in the table, whidl
port form, but instead consisted of refined lead and lead
tures. Since July 1, 1915, the exports of foreign lead her
issed as ‘‘ore,” ‘‘base bullion,” and ‘‘pigs, bars, and old™:
cluded in *‘pigs, bars, and old” as domestic manufactures
bm foreign ore. The quantities given for lead exported fron
se are exact, but the quantities given for lead in manufactt
bject to the waste in manufacturing. SRLRLEY
o o

Foreign lead exporled from the United States, 1910-1917, 1ot

Exported from warghouse.

| - loctyres

An b
4 ther -

8T, |; ead contont ofore.| 08d Content of base |  Plgy, bars, and ° - | Lead con-
-. ontont of ore bullion. T e, | 129" | tant of ore.

Quantity Quantit Quantit;
(Founds). Value. (poundsf. Value. |(Eounds), | Value. (Value, (%';“ugg:

0.......] 22,508, 000|328, 220§ 117, 045, 333/$2, 262, 057, 19, 807 703 70}
30,276, 820] 730, 247) 151,986, 265{ 3, 003, , ¥ ] Cened
1 12, 796, 703} 210, 856} 116, 907, 305} 2
{11,721, 714] 271,985| 77, 253, 801
8,724,625 245,206) 10,344,350
a

&

inoe July 1, 1815, the Bureau of Foreign and D tic C bas ol d
[domestio exports, of plgs, bars, etc., produced from foreign.”

CONSUMPTION. : -

' o
statements of consumption of lead in these reports prior
as the custom to take Into account the smelter stocks of

p beginning and at the end of the year. It is not to be deni
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TITANIUM.

By Frank L. Hess. o

PRODUCTION.

E' Rutile (titanium dioxide) and ilmenite (titanium-iron’
fproduced in 1917 hy the American Rutile Co., at’Rosels
 County, Va., and ilmenite was produced by ﬁuckma;ﬂé
f(Inc.), & miles south of Pablo Beach, Fla. For year'th
{Rutile Co. has been the only producer of rutils in the Ui
fand until 1916 the only company producing ilmenite,"alt
highly titaniferous iron ore has been produced in' the*Adi
New York. During 1917 the production was 206 short t
fconcentrates carrying 93 per cent of TiQ,, valued ab:§
§1,339 short tons of ilmenite concentrates carrying. 53-55
in,, valued at about $12,677. RN

[ ;
OCCURRENCE AND USES. % i

. The American Rutile Co. quarries and crushes, a .co
rock composed of feldspar, blue quartz, and in places.t
fmostly altered to hornblende. The feldspar is. mostl
Margely intergrown with orthoclase (microcline). The!ro
ftains a considerable quantity of apatite. Part of the rc
'what decayed so that it crushes easily, but other parts a
hard. The rock as mined contains from 4 to & per cent
aboutghe same quantity of ilmenite, so that electromagr
jtion 18 necessary, The rutile as separated hes & plea
jeolor. It is used in the making of electrodes for arc.Jam:

quantity for ferrotitanium, ceramic glazes, and cheiical
leagher and cloth. The ilmenite from this quarry seems
liarly adapted to the making of electrodes for arc lamy
[better satisfaction than other ilmenites that have been :
} The market for both substances is small, and the quan
produced by the American Rutile Co. is practically a‘rae
total market in this country and in part of the foreign'n
market for ilmenite is likewise smegl, although experin
ymaking of pigments with titanium dioxide (Ti0,) derive
hite have long been carried on and may provide an-ot
product. . ' iR
k' Rautile is found near Custer, S. Dak., in an amphibolite
perhaps 1 per cent of rutile in very small prisms. * At:M
Ark., titanium dioxide in the form of rutile, octshedrite,
is found in connection with nephelite syenite, and rutile’
found in considerable quantity in the stream beds ¢f:t]
fmorphic rocks of the southern Appalachian region, 1}

95186°—M r 1917, PT 1——59




- egtoae

e

—_—

AR

TN

‘930 MINERAL RESOURCES, 1917—PART I,

found in lenticular pegmatite, dikes of which are crushed to grieisel8
Hanover and Goochland Counties, Va, All these properties ‘HE)
been prospected, but none have been found to be serious rive
the deposits at Roseland, where the quantity available is very 1
The ilmenite obtained near Pablo ]geach, la., is in the formdg:
fine sand concentrated along high-tide line on the beautiful slopf
beach at that place. Accompanying it is & small quantity of rt
zircon, and monazite. -
The onlg known foreign deposits of rutile that may be competl
are near Baie St. Paul, Quebec, where it is found In ilmenite:¥
sapphirine, but these deposits apparently can not be mined profita
in competition with the Roseland deposits. Fine specimens pf ru
bearing rock have come from Sonora, Mexico, apparently froi
uartz vein or pegmatite, but little is known of the occurrence.
delaide, South Aust,raiia., rutile is found in what appear~
crushed pegmatite dikes. A very dark rutile is found in grafif¥
rocks at Kragers, in southérn Norway, where it has been mine
the rutile placed on the Eurogqun market for & number of
Rutile in fair quantity is found in placers in Queensland, wheng
little has been marketed, and also in Western Australia, !

4 1

bas produced.

RECENT PATENTS. :

A British patent (No. 127922) was issued December 31, 191744
the United é)tutes Alloys Corporation for an alloy containing -tit§
nium. The notice in C emic&FAbstracts, volume 13, p. 2334,
ber 10, 1919, is as follows: '

3]
An alloy for use in freeing molten iron or steel from slag or oxide distributed 3t
maesa consists of iron, titanium, and silicon, the iron being in the largest proporti
and the silicon in euch less proportion than the titanium that, on oxidation in conl
with the iron or steel, easily fusible silico-titanates are formed. The alloy con
15 to 25 per cent of titanium, 3 to b per cent of silicon, and some carbon, and is
from mixtures of rutile, titaniferousiron ore, or ilmenite, quartz, charcoal, and s

preferably in an electric furnace having a carbon crucible and & carbon elect:

Other recent patents dealing with the use of titanium in alloys-;
noted under cobalt in this volume under the names of Amen

K. Shiga; and United States Alloys Corporation. vas negligible.
-

impetus receive 1 '
Bractically all fields gave a lowar production. except
Belds of California, Colorado, and South:Dakota, and
kn increase sufficient to overcome the decreasein:th

¢ ‘Th! production of tun
Alloys Co.; Radclyffe Furness; James H. Parker and B. H. De Lot has been as shown in th

By Frawvx L. HEess. i

GENERAL COND}I;’_I‘;ONS.I 3

fhich had been proved

TUNG

¢ The pungsten concentrates and ore mmed--van:.
nited’ States in 1916, equivalent to 6.,92'3-'s,hor
Brates carrying 60 per cent of tungsten trioxide (WK
brevioys records for an
by the butput of 1917,

countr )
uring which 8,144 tons, v

. S
Uy g e O
s vl

IR R

and the records wer
ed

§ Tho excessive prices of the early part of:1916wwl
803.50 per unit was reached, and the high -pnces_«-fou_:
k' great number of men to operate known tungsten’
kould pot be worked profitably at the prices prevail
Bimes and to prospect for new deposits. - It also.gaus
h the output of properties already in operation.:..Er.
Bl through that year, though low when compared witl
Boint. ]§y 1917 operations on many of the smalleri]
fbased, but on deposits on which machinery had;beer

to carry more tqngsten;bea
d in 1916 carried production:.on'gt;

R 13

PRODUCTION. ... . iy i i

gsten ores in the 'Unifpd"{St.é
o table below; the prodiictic

S iy

e

3 Concentrated tungsten ores produced in the United -'Statq',’ﬁ}

REIAREY

[
uantity .
Yesr. (s%m,t tonsy| Velue. . . Year. ol
46| 811,040 || 1900.........on.n.
179 27,720 1010, ceceienenent
184 34,040
202 43,630
740 184, 000
03| 268,676
928 348,
1,840 1
671 229,085

g
hared in this table only

fesis n the United Sta

The groductlon of tung

res to a common basis of concentral
Rbly mrrn {ad alittle more than 60 gr cent of WOq.
Boan equivalent of ore e':snyins

sten ores In this countlz”l
th 1 as before that da
e o beEltm. s‘owi’tha fAive years 1001 to 1005

per cent of tungstén trioxide (W Oy),

rom year to yeaii

Bince 1000 the ores have



