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LETTER OF TRANSMITTATL.

L3

To THE SUPERINTENDENT OF CENSUS. .

SIr: I have the honor to submit herewith the final report on the manufacture of e¢hemical products in the
United States. As this is the first official report on this branch of industry, its preparation has been attended
with extraordinary difficulty, owing to the lack of full and reliable information, particularly in matters of historical
interest.

Manufacturing chemistry is so intimately associated with other branches of manufacture that it becomes
difficult to locate the dividing line Detween them. In this report the plan pursued is, so far as practicable, that
adopted by French statisticians. No attempt has beeh made to describe the various processes employed in the
piepm*atiou of chemical products, as these differ so widely that the methods employed are almost innumerable. In
the manufacture of a single article the processes employed by various makers are often essentially different.
Moreover, such descriptions do not 15roper1y belong to a statistical report, but can be found in works on technical
chemistry, and in the records of the patent office. '

. For convenience of reference the reportis divided into two parts

ParT I treats of the general industry, with special mention of certain important products, and is accompanied
by the following tables: ’

© Table I.—Exhibiting by states the total production of chemical products in the United States.

Table IT.—Exhibiting the statistics of the chemical industry in several of the principal cities. - These poiuts
are centers of manufacture, and to secure uniformity in compilation statistics are given of the total manufacture
within a radius of thirty miles,

PARrT II treats of the manufacture of common salt, and is accompanied by the following tables:

Table I.—Gives the general statistics of salt prodnction in the United States for the census year 1880.

Table IL—Showing the relative produétion of the various sa,lt-producing states according to the censuses of

' 1860, 1870, and 1880, respectively.

Table IIL. -—Giving analyses of the brines and rock salts of the United States, which are fairly typmal of their
composition in the various sections.
Table I'V.—Giving analyses of various brands and gualities of salt from the different sections.
-Many small tables are introduced in both parts qf the report when special n?entlon is made of a product or the
locality from which it is derived; but these are mainly compiled from the tables enumerated above.
In the compilation of these statistics I hawe been efficiently assisted by Mr. John Cooper, of Philadelphia, to
whom my thanks are due.

Vi yectfully, your obedlent servant ‘
Cry XeSpectis 3 ’ W. L. ROWLAND,

Npecial Agent.
980
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Part I—CHEMICAL PRODUCTION.

GINERAL DISCUSSION.

Although complete statistics of the chemical industry are given in the accompanying tables, it is desirable to
give some of the more important features in a condensed form. No statistics are available to exhibit the growth
of this industry, while its diversified character renders it impossible to consider each article separately, and
therefore only a fow chemical products have been selected for special mention.

During the census year 1,349 establishments were in operation, with aggregates of investment, cost, and
production as follows:

b{mﬁbor of eataDIISHITIONES. L« ve vemeimecme saacceacmacunrsasnrnaranaas cnns fer e m et . eoaa 1,349
Valno of DUiIAINES . «e e cvenveeiae iiiaan v ameams e naee e wesene e aae e e eamm e $19, 019,139
V10 0F MBI e e ea e ane vmmere et o es csan e menmaeames anaan mesoc e amns oo assinna s $15, 656, 476
Total eapital «ovmeecccennnann e e e e e e emrar e snaaan $85, 394, 211
Number of men GIPIOFetl. .. xeuenrsvarmas cunnnsaaanmaem seatmara e nans cao s aneman snnabar e o st 26,776
Number of women employod..c. cnevvernaencnervannen e ameeeene e saesaumaeaneana e neaaareans 1,493
Number of ¢hildren emploFod «u.u v airn srneaans seenvaccacsesarmmm s maaaae tamrea e ans 1,251
Total aMONNT PAIL 11 WHAEEE -« nuercmee cimmsaanmaeeas dncsamraa e seneamsn sass matssaua nonstoman smanns $11, 840,704
"Fong of anthracito coal USBA «ocu o cve crenarus cawesems Samecuansnnms smanm Smeens e e e ' °73, 161
Value of anthracito CORL USECL. . uu ~aee veea sone ancnacesnine mmmmmeesssmmnacnessnnassacs sngonspassansonn £968, 432 |
Tons of hituminons coal N8eA . .vves vavemmramscrar e ccenas f e eat mee emaeamesen ansn e e amnean 319,398
Value of Hituminons conl TMBEA . ccv uwvae casesavnmncansnsonnaoeas asononcmascannes eamentomn asne e $913,885
Total value of all materials-......-. T O pemmmaeaca s $77,471,836 -
Total valte 0F PLOMUECES <o oo o ace aersnr hsaun senemame ceomrecen mosm araes i ns ssar s so $117, 377,324

By this it will be seen that 41 per cent.of the total capital i invested in plant, exclusive of land. The
average yem'ly‘ wages paid is $401 11, allowing the same wages to men, women, and children; if, in determining
the average yeaﬂy wages, those of women and children are considered as half those of men, the averago of
men’s wages will be $420 66. This makes no allowance for establishments in operation during only a portion of
the year. Inasmuch as a fow discontinued work after the year began, while many more commenced operations

“during the last half of it, the figures given represent a lower average of wages than was actua.lly the case. Only
hands employed in manufacture are included in these statements, clerks, bookkeepers, superintendents, agents,
and carters being omitted. ' o '

Among the materials used fuel is an important item for chemical establishments, and, other things being

. equal, cheap coal will invariably draw the manufacturing chemist to its neighb'orhood; 592,.559 tons oﬁf_coal,
valued at $1,882,317, were consumed in this branch of industry during the year, with undetermined guantities of
wood, coke, and charcoal. o :

Of the value of the product of this industry 10.08 per cent. was paid_ out in wages .and 66 per cent. for
materials, leaving 23.92 per cent. to meet the cost of freights, interest on capital, rent, superintendence, and other
general expenses. , ' : o

The diversified character of the industry allows the employment of capital in large or In sn'lall amounts, many
operations, particularly in the manufacture of potash, being on 8o small ascalq ag to be omitted in the enumerat;)llll,
since the law only admits the classification of establishments that produce in excess of $500 per anng(l)x(l).ooo e
amount of capital employed varies from merely pominal sums in many establishments to nearly $4,000,000 in
others, with production in proportion to the capital. ' ' )

F;om thé statistics of Ifz‘ablie I the following figures may be dednced as the average for each establishment:

Value of DURildIngs - vevee comnmennsnancmmeur momsesamn nonnanes ""-".‘:"_.--':.. 3;11%,%%2
V2l 0f MACKITETY «axn-sennnns cammss smnnassmnncmsanssennssmeanzemmossnames S smmnmast o0 m T $63, 302
Totn,lcu,pital...........----------~-------""""‘""“""""""""""""”""“"”.E .......... 2
Number of hands employed------------------'*““"""'""'""""'""“"'".”"-"_‘_’:, ........... $8,777
Totial amount paid e o P SO e . eeemane $718
9202 tons of anthracite 60al UEBA ..«qmee vensnssscaeneanmnr s amesmermnnmn T BT IO §677
237 tans of bitnminous coal 1186(1----------"-'"'“""“"""'""””"""““"“"_':_-:_:,: _____ eaeear $57,420
Total value of MALETinlB- ..qvowrsannmrs caxenmmenssannss RE e 8T, 0L
Total value of product.... PPPE ------°-""""""""'"”""""“""-“.-"".-"“. -
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2 ' MANUFACTURE OF CHEMICAL PRODUCTS AND SALT.

The following table shows the number of establishments and total value of production in twelve of the leading
states, in the order of production, with the percentages of each, compared with the total figures of the United

States, only those states being given separately that make over 1 per cent. of the total production of the United
States :

¥

ESTABLISHMENTS, . PRODUCT, ESTABLISHMENTS. PRODUCT.

Average Average
States. P ) P " perc;‘mt- States. P " P b percgnt-

. | Percent- orcent- | age for ercen ercent- | age for

Number. | o, | Total value. | = o Number. | = 72" | Total value. | = o, I

establish- establiali-

ment. ment.
Now York..oovovaoiuenns 217 16.08 $20, 805, 014 25. 39 0,117 MisRouri.o.e ceaenaenns 39 2.89 $5, 827, 498 4,07 0,127
Pommsylvania .c..vueene.. 181 13, 42 20, 884, 091 17.79 0, 008 Colifornia. .coeeocannne. 42 3.11 8,179, 700 2,71 0. 065
AMaossechusetts vocwenan.- 179 18,27 .10, 604, 062 9,04 0. 050 South Caroling, «v.-.... 29 2.16 2, 693, 053 2,30 0. 679
Now Jorsey... 62 4,060 9, 499, 577 8.00 0.130 Connecticub...ceuueun.. 41 3.04 2,410, 743 2. 06 0, 050
[0 55 £ A 02 . 6.82 7,078,374 6. 64 0,071 Rhode Island..ccauaee.. 41 8. 04 1, 968, 041 1. 08 0. 041
RETESIT ) 1 N B2 3.85 7, 881,325 6. 54 0,126 Twenty-six other states 314 23.28 7,803, 624 6. 72 0. 021

Maryland vuweeennn.. veaas 60 4.45 7,248,122 G. 17 0. 103

It will be seen that the state of New York gives 25.39 per cent. of the entire produection, followed by
Pennsylvania with 17.79 per eent. The last column, containing the average percentage for each establishment in
the varions states, shows that New Jersey has the largest average production in the states mentioned, followed by
Missouri, while the average percentages of New York and Pennsylvania are less.

These figures represent the geographical distribution of the industry as a whole, but the distribution of each
article of produetion will not correspond with these percentages. Several of the special articles enumerated in
Table I are produced by only a few establishments, and in limited quantity, the greater portion consumed within
the United States being imported from foreign countries. TFor example, only one establishment mined and
produced sulphur during the census year, yielding 1,200,000 pounds, while 176,238,600 pounds were imported;
three establishments produced 80,518 pounds of aniline colors, while 563,872.12 pounds were imported; one
establishment produced 56,292 pounds of phosphorus, valued at $29,271, while the importations were valued at
$78,268; three establishments produced 40,259,938 pounds of soda salts, while 360,301,309 pounds were imported.
On the other hand, four establishments produced 3,692,443 pounds of borax, of which only 15,278 ponuds were
imported; and six establishments produced 39,217,725 pounds of alum, of which 2,112,670 pounds were imported. .

The following table serves to illustrate the distribution of the manufacture of special products, giving the
states in the order of production, with the approximate percentage value in each, compared with the total value
of products: ‘ ‘

GLYCERINE, NITRO-GLYCERINE. | BTRARIC-ACID CANDLES, OLEIC-ACID BOAD. OTHER HARD BOAY,
¢t Ce s v b st
O HO <+ © [ R-] 2o
&g 22 25 B3 By
=] Qe D O Dt
2 ] =R N e +d
c Ak S L < b . @ E . . & .
States. a 24 States. Boss States, Hos States. Bou States. Bpg
ot B oL g &g B85 7
£EE £f= £5% 2fv £RE
=] 2 7 =N 28 5 g R
b g;:%m :1«8‘& Qsa . 51«8?:2 Q%n
Ohdt . vinre meccnen wavans RIS ) 15T R, 50 }| OMiOmeeunr enamenenres 42 | New York...... [P 27
New Vorlt. coarenannan 23 || Californin,.enveaaaenas 16 §f MisgoUDi.uveuniarann .- 18 || Tinods...vaniernvnnns 17
Californit, mamencnuenn.. 19 || MISSOUTT- - cavmnranss 12 || Ponnsylvanin. .. ..... 13 || Ponnaylvania,........ 12
Misgouri... P 14 |} Xentuoky.. . 9 || Xllinois ane 11 |t Massachnsetts........ 1]
Kentuelky, cceveevuennns 3 || New Yorkeau.vuonnn.n 7 || Now York.eosevnnann- (1205 K 011 (TSR 8
Muossachugetis.cean-.. 3 || Iinois.eerarinanneans 6 || Colifornia..eececaanaan 6 |1 Now Jorsey.ceearsrnns ki
Michigan....... aaenns 2 New Jersoy....- 2 [] Missouri...o.eeonenans . 3
A Six other states.. 2 il Rhode Tsland..cc.. ... 2
| Californit. ..cvanenyan 2
Maryland - 2
Wisconsin--.... vaesn- 2
Connecticut..c.-n -u.. 1
Twenty-four  other 3
states.
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MANUFACTURE OF C‘HEMIOAL PRODUCTS AND SALT.

»

BOFT BOAP, MANUFACTURED. MANURES. SULPHURIC ACID. ) POTABH. ACETATE OF LIME.
o -] P » ¥ S
Se g5 So e . 2
2 23 23 24 2
b S, S b QD P a B
States. Eoy States. Bt States. Ho¥ States. Hed Statea. Hox
= o 1o i
=3
H E8E E2A B3R B3E
Massnchusetts......oo. 46 || Maryland .....ccvvuen. 27 || Pennsylvania......... 26 J| Wisconsin .eevuvnan... 41 || New York..covnnen-.- 50
Kew York ooevvvecnnn. 14 || New York .ccvaveunnn. 18 || Wow Jersey.-cuver v, 19 || Michigan .vovenennnn.. 27 || Pennsylvania......... 20
New Hampshire ....... 11 }j New Jersey.... 12 |} Now York...cucuueen. " 10 Jf Michigan ............. 19
THinois. cveeerinincnenn 10 || Massachusebtis........ 10 || Ohio veemvenvevnnnnnnns 0 | Maryland...vnueoeee.. 4
Mnin@. ................ 6 | South Carolint........ 9 )l Maine...cevrenren v, 6§ Vermont........c.eo.l 3
Connecticut.vaceeuaoan 3 {| Pennsylvanisv.eeeocon. 9| TRditit ecanesaiavarenn 5 || Massnchmsetts........ 2
PennsyIvanit eeee.on.. 2 | Delaware veeeeemuuanen 4 || Minnesotn...coovenen. 2 || Rhodo Xsland ......... 1
Rhode Islnnd .c....... 2 |} Virginia .vovviinnnnen. 3 - Now JOr8ey.venernss 1
Now Jerseyceenneranans 2 1l TIBNois c-vaee vomrenans b3
Eleven other states.... 4 || Georgin.ecannnnaniacs 2
Eighteen other states. 1
Seven other states .... 3
SULPHATRE AMMONIA, CASTOR OIL. DRY COLORS. WHITE LEAD. OTHER SALTS OF LEAD,
'ty ¢ Gt + t 2 St (i
22 iz ! 55 Ze 22
29 $% 8% £ 55
S b g 2 E =B &
States. Beg States, fa4 States, £e3 Stntes. Eex States, Eowd
das g E| o . HEs W
2Ed 24 S gET E £g CEL
E8E, E3E ESE BEE &2E,
< < < A Rk
Poannsylvanig.....u.... 80 I Missouri..ouau.iuna.n. 50 ! New York....... enes 84 | Pepnsylvania......... 24 Il New York.-.ou.uauuan
Now TorkK.ooooonmeunns 1 24 | New Jersey.....e..n.. 25 || Ponnsylvania......... 19 || Now York..usseennn. 22 {| Penmsylvania.........
0117, R [ 14 |} THnoi8..cveneeaenunt 18 || Conneoticut........... 16 || DBissouri..oeeaienana.. 21 || Missouri.....covieenos
EAE T D 7 |1 Californin............. 6 || Massachusetts......... 14 || Ohio.ieuevinnen RPN 1
Now Jorsey.cenueenn- 7 (| Eansas.ceeeeeiecnnen-. 1} Now Jersey ...cce.e... 10 || Iinois.-neecaanen ooos 6
Massachusetts......... 8 ORi0vuannn cuencnennann 4 || Massachusetts........ 4
District of Columbia... 3 Maryland...c.viovannn 1 || Nebraskn 4
Kemtueky..ooeemvenne.. 2 Fivo other states ..... 2 {i Cnlifornia.... 8
Counectiont.c.......... 2 @ Maryland 8
Aliss0urisieecen cannnnn. 2 Kentuoky..eveeeciians 2
Lounisiana 2
Two otherstates 1
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MANUFACTURE OF CHEMICAL PRODUCTS AND SALT.

TABLE I—STATISTIOS OF THE CHEMICAL INDUSTRY, BY STATES AND TERRITORIES: 1880.

O I -

L= T R -]

11
12
18
14
1

26

o7
28

29
a9

CAPITAL,

Lan

AVERAGE NUMBER OF MANDS

No. of FMPLOYHD. Total amount
Statos and Territorles. Bmglti:}l ’ " Males | Females | Children w‘hll‘("lrﬂlgvﬁ‘ies
Velueofbuild- | Valuo ofma- | mya) gapital. || above 16 [ above 16| and year,
Ings. chinery. voars, | years. | youths,
. ) ? Dollers. Dollars. Dollars. ) Doilars,
The Unitod States camvencuecniciencenacsvnonans 1,849 19, 019,139 15, 656,476 85, 304, 211 26, 776 1,493 1,261 11, 840,704
Culifornin,,..............-...........; ................ 42 368, 300 409‘725 2,406, 350 548y 16 9 282‘514
COLOPABO . eecneracues rcmcascammmusnransssnsnnsrananany 2 7,000 1,250 36, 000 18 2 eeen PPN 18y200
CONReCHOE «varererearsavemnnnen e receeverenn e 41 285, 050 805, 250 1,434, 250 506 30 4 210, 154
DElAWATE uicasesceinnannosnnmnscansnmarcnsanns Seanan 23 177,200 219, 900 031, 379 870 142 27 100, 026
District of Columbia vevreermvrcrumvnnnniiioareannnan 12 78, 500 41,900 205, 907 182 |ieemmenans 2 48,876
FIOTEAR v oecae it iimer cveemaenne e nemacecan e mennen 1 400 150 700 - ! EETTTT 315
Georgia. ...... e raemeeemraemeneanaenne e nnanana - 4 65, 600 28, 000 245,000 || P' 2 7 28, 377
TIIHEIOI8 +oievnvsrerenaversocnannnemenmsmmmenranennanns 52 784, 429 747,849 8,848,550 || 1,208 72 28 571, 417
TOAAD L erearrereenmeann e e am——nas eeen 16 27, 400 86, 550 102, 700 £ RO ST " 93,118
TOTR «vvnvnranaamenamon cemnnsomosmeannsan annas camen 17 68, 456 54,221 219, 600 108 8 3 34,020
Eansas ...... 12 17,290 15,h035 68, 008 48 joeennnon 2 12,002
EONUCKY weemareeecsrocesesnsannasnnsnsens 15 172, 988 187,700 712, 440 167 97 veeeaennne 88, 475
O (U T 2 7 6t, 000 63,301 218, 01 87 8 b \ 45, 043
................... 24 118, 600 72, 800 308, 480 {11 RN IR, B3, 461
...... 80 950, 350 570, 889 5, 678, 802 111 PO, 19 536, 126
MASSAOHTAOEEE . < e e o e eeaeenearacsmmanmensesaannssans 179 1, 530,238 1,087, 098 6,828, 473 2,016 63 64 958, 784
Michigan coemou... et areeretmeen e raenannans 88 85, 500 66, 200 258, 602 198 2 4 65,158
Minnesoba. ....o.... '« besavecesenan Wabeesrisescnuumans 8 . 85,0856 19, 000 113, 500 80 Tieee . 10, 024
MBSO e ee cevennrmrminecemensnanane e er s mseans 89 767, 164 601, 022 3,415, 300 1,114 8 20 542, 760
NODIABKA cvaaeenneerrvatnsensvsnnssnnsionsnsnaren . ] 35, 800 35,175 © 119,300 65 2 7 24, 036
NOTARR e cveen vammveamnses cmnremmnansaeneess saennnennn 7 a1, 800 24, 800 274, 500 5 1 R 483, 670
Now Hampshire.-....... araar e e e e aeenn.r 20 a1, 176 12,025 80, 600 490 1eereenanns 19, 849 ‘
Now Jorsey 62 1, 712, 920 1,872,844 7,871, 400 2,345 78 232 1,172, 654
WEW FOTK «emnereasansmmmasoammnmmemrenenensnnssmnnn 217 5, 508, 678 3, 619, 314 20, 141, 586 5, 552 429 270 2,901, 960
Ut CRATOHDL «cveerensmes wameneseneeeeesmaerenn 1 40,000 a0, 000 350, 000 100 {renneenes ) 26 40,000
L) 1 P 02 1, 134, 100 938,579 8, 061, 008 1, 541 140 122 706, 484
Oregon .' ............................................. 2 8,950 8,200 22, 000 I (R NN 8,700
PennBylvANIf. ccvrmmverntiieeriiia crrac camaat e 181 8, 632,125 3, 824, 031 18, 349, 930 4,273 336 187 2, 151, 700
RHONE TEMUNA ce e mveavne e eammnn meannesenmensansnnnnnn 41 284, 250 353, 050 1,291,136 605 74 8 274, 857
STt COTOUNG <eere e sernnneermmmaeeensnsnsion 20 306, 650 592,730 8, 496, 300 9, 680 10 70 577,100
TOTINERRED e nere e arsmnrnsesrresesrmnsnnesesanensane 9 41,200 45,471 127, 600 14,406
Toxas ..vves cevemmmcennnens . 6 7,000 5,833 30, 000 9,488
TR e aenrnnmnametinene ven i mremre e aravaenneaes 2|, 4,700 7,700 20, 000 2,718
Vermont. .. cmtnememme ety 9 11 50, 800 28, 550 185, 900 28,422
L2 T e P e eammnevmrann . » 88 138, 250 105, 800 845,700 795 8 30 125,010
West Virginia iceearennn ., ....... 9 23, 650 50,300 140, 900 F27: 0 SR 10 82, 000
Washingion cavree e et ieiae e e 1 560 200 2,000 B |oeavaerorfannnnaneas 1, 000
VIBOOMBIM c e e ee v e ar s cmm sy rrdnn e v me e 24 72, 200 52,784 9251, 972 186 | - 14 18 67, 887 ‘
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MANUFACTURE OF CHEMICAL PRODUCTS AND SALT. 5
‘TasLe L—STATISTICS OF THE CHEMICAL INDUSTRY, BY STATES AND TERRITORIES: 1880.
L] .
| .
MATERIALS, N PRODUCTS,
' Valuo of {Tnmlvnlue , :
Anthrncito conl. | Bituminous coal. | all other [of allma- | Aniline colors. | Anthracene. |Sulphate ofammonia, Alam, Borax.
muberinds. | terials,
Tons. | Dollars.| Tons. ["Dollars.| Doliars. Dollars. || Pounds.| Dollars. | Pounds, [ Dollars.| Pounds. | Dollars,| Pounds. | Dollars.| Pounds. | Dollars,
278,101 | 908,432 | 810,808 | 018,885 | 76, 012,108 | 77,404,425 || 80, 618 | 107, 202 | 844,114 | 00, 242 | 16, 575, 083 | 018, 485 | 89,217,725 | 808,165 | 3, 602, 443 | 277,233
1,708 | 14,087 6,718 | 48,404 | 2,060,087 | 2,110,078 {[....... O e U] [P PR P I, 1,422,443 | 107,333 | I
RO N 288 | 1,162 47,88 | 40,000 |foeereer)eeoee e e e 2
17,407 | 64,124 1,016 0,145 | 1,708,160 | 1,822,485 |leeveneifecnnenndormemnen]osvennad) 876,000 | 16,000 |eecersacuracleresimnsfonmrcvanavifincnanas, 3
2011 | 14,004 |oevevenorninnnns 745, 070 I\ 2 | N ) R s RPN RN FURPUIGS SRR FPROON 4
802 1, 260 620 1 3,630 212,123 210,018 {loeevnnnfenanewenat 02,684 ) B 8781 530,000 | 21,200 |vaverurmnncfonsnrnnas]ommriananeidaaaii, B
600 6 T P e e 8
. 200, 600 209, 600 - 1
2,003 | u208! 10,82 | 71,878 5,854,250 | G, 985, 430 - 8
.................. 802 | 8,084 56, 400 80, 544 B
45 100 098 8, 405 175, 176 B | B LT PP o e L P T L L LA CR T PR 10
STV N 820 | 1,070 196,421 | 128,100 {emuurenifumnemenalonerrennifoens ! ISUUSRUTION [SRUR IS IS I 1
......... ceveenend] 6,000 | 12,610 | 455,808 | 407,078 [|-oeeeeaieeemmenraloeirennai]oenenens] 400,000 | 16,000 |unennreneee]sreerronifommnenienscforinin ] 12
eerraens e #00 [ 2,000 164, 007 166, 007 [[+onsvrncfoacveameefoenianecafonnnenns 287,000 | 10,045 {vevuenolvennlonmonsaifunnn S reerinend 1B
2,050 | 18,039 a60 | 2100 313,108 | - 528, 541 [|oenernndeccmeesedireneroerre e e e e SUUU! PN VRSN 1
1,850 8,442 | 81,788 ) 127,186 | 4,490, 010 § 4,025‘687 ................. 4,064 2 T R e [N R O i £
17,005 | 75,028 | 14,886 | 70,748 | 7,288,027 | 7,800,708 [|-coeenoifermeeierdoriiinniifommnnnn. 950,000 | 85,000 |exeesnnnnnes|snnreenne|rmmrmarnnecfemncencis 16
.................. 8,270 | 6,027 171, 858 L LA TR | PN RO AN PRPTRIIIN FPPPPSU VDRI AUIUPICUITY FPPYRRLH NPT FPESRSN I
......... Ammsaransferessnanifianiconan 115,100‘- B L1 | S o o T T L L R e S L T 18
GOS8 | 4,590 | 80,644 | 74,076 | 3,076,077 | 4,006,274 |[--mriiideemniiindoiaiinn e aen, 260,000 | 10,500 |.eveeemnvncafvemrmnnnsloaeirirnrnsoaeenaen 19
......... e LT 4192 206, 108 DL /(| ORI PP PR RO FSPRTCTUO! PPN FRRSTRUIN SUUSUU! RFIPRPRPN PUPRPISS -
L P T T T I s . 87,075 137,675 S 1Y IS RPN PPN PPN RPN A 2,270,600 | 169,900 { 21
[ waarlewnsissadaveracaan 48, 660 4 1 e EE L T T P R B T
76, 000 | 810,045 | 5,409 | 20,081 | -5, 848,870 | 6,088,200 [Jeeerenairnriiindennie e 1,100,000 | 41,250 | 6,378, 550
76, 308 | B0G, 503 | 17,410 | (1,880 | 20, 050, 075> 20, 418,018 [} 80, 518 | 107, 202 | 264, 5;6 73,850 | 8,872,000 | 140,160 | 8,750, 000
......... vemeerene|venranan|iaraeenaa] 150,000 RT0 | PO PR U FURROUN FOTPORRRI NP PR B
160 106 | 40,808 | 101,168 | 4,074,132 |- 5, 075, 805 2,500,000 | 88,250 [srereremnvar]onnses UL OO SR 26
SR TN RS veerrees 10, 000 FTN.111 | PO FORRPRUEIN FUUUUUIIN NURE OIS URNS IPFSUIRN PR SRR RN ST 97
00, 084 | 105, 808 | 100, 704 | 205,208 | 12, 087, 206" 13,‘085,802 4,000,738 | 185,200 | 20,089,175 | 646,204 [oeeeuennen. vmeeea| 28
8,200 | 15000 | 7,000 | 84,712 | 1,118,401 | 1,109,202 , 142,850 | 5,000 |eceueurnense | IR, AU IV 20
0,526 40,725 | 4,541 | 20,260 [ 1,238,720 | 1,207,704 30
704 2, 824 30, .'700 10 0 | O L ! R [P IR P R Y P PR L 81
1 P R PO 12, 826 12,826 {1 v e el erennfemincens o e 32
12 78 28, 664 28,042 flonavaionfamactona fonmrennnifacserand]uanscavavarelirersinaforices S Y [ PR 83
.................. 97,185 PYIETT R | FERUEN AU IR, MRS IOURPIr] IOPPRRI FERPRTOIR ERDRRIDN SCTPPRCTEN IRCICCEER & o
OO R 1,160 | ‘4,000 824,075 528,875 || eremanfsmmneeenibinmrinendimannnss 21; 000 T00 {seerneanvansfonnmscncn|oncncnmmraelioneansns ‘35
U R J 6087 8548 64, 468 78, 006 ;.38
SRR FSTURTN TR veraerane 2,000 2,000 57
160 65| 2,102 6,805 811,081) 820,061 -} 88




6 ~ MANUFACTURE OF CHEMICAL PRODUCTS AND SALT.

TasrE IL—STATISTICS OF THE CHEMICAL INDUSTRY, BY STATES AND TERRITORIES: 1880.

i @

PRODUCTE~—continued.

States and Territories. .
Bromine. Phosphorus, Castox oil, Stearic acid candles.

7 Pounds. Dollars. Pounds. Dollars. Gallons. Dollars. Pounds. Deollara.
The Unitod SEaLEB «vcevevrrneecanntncssassavnnacvancnnes 404, G0 114, 752 56,202 29, 271 893, 802 790,741 | 18,3063, 006 | 2,281, 600
1

Californif. caccaacauvarnreeaanan vadmeeranmamsveseerenananeony 2,596, 000 875,000
[570) 1 1 U 1 Y evremmamrnes L e [ i N
Connectiont «eeeneenaenns [P

DolaWare cucacnaaereanaa

1 R W D

District of Colnmbia

© » A o
for]
&
(=1
=
bl
B

11 | Kansas
12 | KODBUGCKY venereeasassseenesmneeerenas S S FUUURURN MU IV SOV FOURUTUUR R 1,811,020 | 200,263
13 | Lonisianf-.acuu. e rreetseneranennnnas e P ) T N IO FORN B O PR
T4 | MAINS «ceeeammemiueeeasnsnaosnssanenunecusoarsuncaaavaanasanslosesaoncanas fenneanmonserfommrnannanclannannaan [ RPDRRDRIN RPN PORPTIPR PR B
15§ MaryInde.ee e ciieaisesnimnnnacareuaat st e aansnnas e N PP e [ P

16 | MassachusettB.ecccaisuiiicaricriacionarineersan [T
17 1 MIChIZAN -cocnevamanecnrccannarasdanmsntnessn o caanenne
18 | Minnesobh . ..iiveruecaorasiccramaanarneiciii i m i acennas
19 | Missouri......... sasanassamnrenanmanrasanas neemamesmacas ane
20 | Nebraska

91 " Nevadt..ovouvrenen v mearacean | .. .l
22 New Hampshire

23 New Jersty......oevermnanacccsnarsnness . -

24 I NeW YT ceriinrnineratcnnnrerensssomnesnnncanassananassanues cenene

25 | North Carolina ......... femeas cmnesssnncsainasmanainnasnrunnes|csnssaasuan [sannas PR DR RPRNIN FRENpRPLHRN POURIARPRIRNIN PO PO F R EET T LT TR

OB | OIEO e vmenrneensosennsanaseansnsassseanrnnsnamannanmencanans-| 150, 850 40,462 |onninnvarneenneeeranens © 2,500 1,250 | 0,815,146 | 1,136,837

b ) S [ O ,... ....................... i O

28 | PenmsylvAnif . cee e o eeeiesaseammmaaensanan 80, 000 [T b N RN PRI FVRIRIPNITY PSRN PP A

29 | Rhode Island ........ menemesamevmesssuecaentananames AN banan R s EE ORI DIRSUURPPON PRI PO

80 | SOUED CHIOMIA <o v nnseescmrnnesnnannsvennesemmsnemsannerensns|ien [P RN [ PPN N T P P B bevsniane:
. 81| TONNeSSLE v eurretrevurrmnsnncenasnannacunsannnmmennmosan crvemalinesnaranani]aanen e R R ...........................................

32 | Toxas wuveav-.- PRSP PO P N R N (RPN AR PR Joeuns N P

RE R [ 0270 T S RRIRRATITY SUCTIRTUPPIN PPISPUIIE NP PRSPPI R MAIPNSRITY FRRPAP PN PO PRV PN

34 | VermONE. cee s cvecceeaceracmsnneasanrasnnsnonsineananancsaanne|oncontamanaa]roecanaasnraleaniniaoaiilaiiaiiiiiai]an pivemncnna]amancaraveei]eanrannarsifoansaeinanas

35 | VErgime o sieneeeemme e aenmnnes eeee e naaaninns I 8 ISR FS AUNSRUURUIN AU IOUUUR KU SRR

86 | Wost Vh'giniﬂ................................,..-..........;.

87 | Washinghon voevevvervenancannea aenmerenansamanannaay PR

28 | WisCOousin . . cvocuisontcnnacaaana. vermene renmnnae [N

996



MANUFACTURE OF CHEMIOAL PRODUCTS AND SALT,

7

TaBLE L—STATISTICS OF THE CHEMICAL INDUSTRY, BY STATES AND TERRITORIES: 1880,

PRODUCTB-~continued.
Soaps. v
Glycerine. Witvo-glycerine. Muﬁsﬁm’gred Dry colors.
Oleic ncid goap. Other hard soapa. Soft soaps, ’
Pounds. | Dollars. Pounds. Dollars. Pounds. | Dollars, Pounds. | Dollars. .Efoumls. Dollars. Tons. Dollars. Pounds, | Dollars.
48, 068,411 | 1,707,060 | 878,743, 627 | 18,200, 850 | 34,494,100 | 858,280 | 7,117,825 | 061,447 | 3,089,722 | 1,830,417 | 727,453 | 10, 921,400 | 67,482,415 | 4, 086, 821
2, 185, 000 04, 300 8, 027, 600 420,800 | oruueunconofomeramnnnn 204, 800 88,736 | 1,242,424 655, 880 1, 000 20,000 1oreamaiaifaenaaa L
....................... 1, 860, 000 (110011 O XS] PO (RSO IEPRUSDN RURISPTRION RIS ISR SUNPPURUII NIRRT B>
1,800 108 | 2,626,634 188, 041 040,408 | 11,327 |.eovecuecifinmnennan. U PETS 7,475 248,050 | 6,490,000 | 638,000 | 8
....................... ‘ 742, 000 B, 000 |.oouiaimmani|imenacanefonmannenaifianiieanncfesnienneins]connunenn.| 87,917 098,185 |.omecevranclacerenaae o} 4
........................ 1, 400, 679 L1 1 R EPR IRRRRRRTG FPRRRPRPRIN ORI PURPORPIPRY SR i 199,000 {veemmemaans|oecersranad B
....................... 16, 000 {1111V DRSO PSRN PSR IOUORISTY AP RRI SN SOPUPRI FUNTURUNSUUE SO [SORPIS B
...................................................................................................... 11,287 341,500 |vevoeaneanailiocaraennal T
1,818,000 | 100,720 | 68,204,600 | 3,183,520 | 8,519,144 | 86,000 |reecrauor.of.iuann PN IS IR 27, 015 633, 990 208, 000 12,195 | &
teeweramnns|oeerenenngs] 1,808,500 61, 587 6, 000 200 |oenennenenoemicnnens]vmmmeanemetooniincnnss 1,574 44,877 [eevmnrvonenleeaseannn, 9
....................... 3,574,026 | 177, 000 122,710 I N FURURARUN ISP PRUSRIN USRI 960 13,000 Jvenreenmcee]eaceearaan. (10
....................... 3, 698, 000 150, 208 eeeaen
401, 880 15, 386 2, 007, 000 112, 800 1, 665
....................... 3,070, 000 164, 000 1,828
FOUSUUUNN RO 1, 004, 000 60, 162 5, 850 175,000 [ceacneneann. veeeeneaeaa 14
140, 000 6, 800 8,178, 000 350, 310 191, 571 | 5,457, 268 2,599,541 52,022 |15
18, 000 000 | 82,001,877 | 1,545,126 | 15,505,880 | 163,470 [.ceecrurancfoumeresnns 0, 000 54,000 | 60,887 | 1,020,623 | 7,482,442 | 580,280 |16 .
2, 028, 500 85, 167 145, 620 3,862 [cacinaineifianinenans 80, 000 44, 000 800 27,000 Joncmoevenraatacnevaennn 1T
2,610,000 | 116,000 |cemmemannn.ernen JSNE RUUURUURONS AU RS IS 600 12,000 Joeeecmeome|enreeieanns 18
8,540,000 | 812,400 |. 16,537,860 502, 563 250, 000 2,760 | 400,000 | 88,000 }....o...... Cevwaane 5, 805 146, 032 156, 000 17,680 (19
P A 522, 000 2190 11 N RN IRSURISUON AP FRUUIPIN MAPTYY PP, 470 4,700 {eacmvnmeminfonciieann. 20
.............. PRI 413, 200 Y N1 FRROUUON POV U RIS S [PV ISR AR PP PP .1 )
....................... 800, 225 88,012 | 2,777,260 | 87846 |ewurnrenniefommmmnifomemmeinfearenimm i fenenr s e i 22
430, 000 86,600 | 23,002,820 | 1,828,741 | 1,570,000 [sX0: -1 N PR PP 454, 990 338,037 80,850 | 2,200,202 | 4,362,000 405,200 |23
1, 004, 948 00,224 | 05,027,871 | 4,888,407 | 4,804,510 60, 686 | 2,100,000 | 812, 000 72, 000 54,000 |. 88,336 { 2,686,159 | 14,643,008 | 1,400,734 |24
............................................................ 12, 000 800, 000 [cevaenenaardeneaeenans |25
{14, 688,610 | 710, 350 85,700,464 | 1,405, 505 45, 000 13,305 377,025 | 1,775,000 | 154,600 (26
....................... 420, 000 24,000 foevemennnnes N L ] RECTCETTREPTS FUPCRIITE b
2, 850, 066 225,482 | 80,488,107 | 2,919,680 | 1,217,232 _53, 507 | 1,432,345 | 26,325, 464 789, 551 | 28
270,000 | 10,800 | 8 367, 540 440, 270 738, 360 11, 979 156,427 |-vnvinnnnnn wermenee | 20
..... Lacwensferssinannns 40, 000 1,400 {ermvnnennnne 64,704 | 1,587,280 |.-ena-eenaanforueinn... (30
...... ermeefeuneciienl] 1,228,030 48, 000 24, 000 314 12,670 Joceniennanns ...........,31
810, 000 28, 875 97,400 | 200 eevemeemeifommmmennnonmenre e e PO
608, 000 FAR 3 POV IV FOUUNUDRE U SPOPRSTITRSI FERRTRIER RN BERERST SUEITEESEERH IECESE et S -83
350, 700 20, 750 80,600 | 1,225 [oerieauunei]immrmmmansfnmneraennc e e «veo| 89562,000 33,840 |34
1,123, 000 L 717 PO FUUTUOURN ISVRINN FPPRPSSREN RPPPTIRES IPTTITTIEES 28,021 701, 341 |- ceeceniannn cerereees|35
84,785 4, 680 832, 000 8,120 |eeuvrnaann. svessasenilrorssorsorafonarsananas 820 36,300 |oceeemcenenc]onanrnron- 38
80, 000 4, 800 20, 000 800 |oueen I remeemmeasliaiean SR PUUURCIEISY NI IR PO DS erenans 87
97, 200 5,108 | 6,803,411 329, 267 84,820 3,084 o rernmneencerernamensfesennnennelianioneean 1,000 19, 500 1, 000 800 |88
" Yo
997
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E OF CHEMICAL PRODUCTS AND SALT.

“TABLE L—STATISTIOS OF THE CHEMICAL INDUSTRY, BY STATES AND TERRITORIES: 1880.

(4]

o v - &

10

C11
12
13
14

16
17
18
19

.20

5
27
28
2
80

81
a3

84
8b

" 86
87

States and Territories.

PRODUCTS~continued.

Other sults of lead. | Ground barytes.

Zine oxide.

Acetate of lme.

The United State8 cceenrrevaneircannnnnes

Californif. .o vviernreninancanaacanacaastaananan
COIOTBAG. eemi v ienrmaemanevmmann aaseeetannons
Connectiont . oo vvvvniiicirircrianiaeiiiraane
DOlaTWALS - ccueve et tanuamsannassaraaasonacen

District of Columbis..cenecraaraanivrecneernen

FLOTIAD vecmvrvioniennmvisaraseancsassssearsonas
CHBOTEIR e m e eeeevmam ms e vaasme reoraamsenmnnnescns
TIUNMOIS cceamevcciciitsnanrcenaiaranara

TdiaNs cceveeeriernrasnnememacncanananeracnnran

BT R
New Hampshire .ov.vecmmecmenscanserannrmnnannn
‘NeWJ'ersey ...................................
oW XYoL ee e ieneernsnanecenmneccanaccvanacas

Pennsylvxmi&. .
Rhodoe Islond ..
South Caroling.......o...

Weat Virginia .oeoeeeiines P PR [
Washingtoul .................. pernrarmenvannan

WIS00MmAIn inui i bt rien vaanan e e e e kn e

Pounds., | Dollars.
20,121,761 | 766,337

Pounds. | Dollars,
6,503,000 | 156, 892

224, 000 G, 720

105,000 | 8,500
1,500,000 | 80, 000

80, 000 1,800

1,260,000 | 80,650 |
46,000 | 2,260

998




MANUFACTURE OF CHEMIOAL PRODUCTS AND SALT.

Taprs L—STATISTICS OF THE OHEMIOAL INDUSTRY, BY STATES AND TERRITORIES: 1880.

9

“ ERODUCTE—continued. '

Potash and pearlash. Soda. Sulphur. Sulphurioe acid. Glucose. va]&igf 2ll T"‘(‘)‘il. ;"1‘1‘1‘1“

products. products.

Pounds, | Dollars. Pom:wls. Dollars. Pounds. Dollars, Pounds. Dollars. Pounds. Dollars Dollars. Dollars.

4,571,071 F 293,043 | 40,250,088 | 866,560 | 1,200,000 21,000 | 308,765,482 | 4,661,876 | 151,740,400 | 4,551,212 | 44,927,101 | 117, 37,324
-------- B L TR LI URTSRT [ITEETCRCRLERY] (EITTERITEEE SRR Y B O 959, 596 8,179,700 | 1
...... 85, 000 95,000 | &
veenestnanna]|ranaacoan A IR IR PR IR canean veean 5,163, 609 7 1V I P OO 1,116,717 2,419,743 | 3
[RURUPRU PRI FR B ] P A PN Do N [N 107,621 | 1,140,080 | 4
....... S T e O S e L 400, 000 5,000 |nennneienrienifurniaminnnans 33, 840 322,439 5
....................................................... 520 1,120 6
............................... 12, 000 353,500 | 7
4,140, 000 62,000 | 48,3880, 000 1,410, 400 1, 300, 439 7,081,325 | 8

232, 500 11, 025 [cenranemrerinn S R P PP TN P S R T PO, 38,281 156,470 | 9

SR PR ceereneaeens SO RO P cvevenas SR P 860, 460 25, 812 @8, 611 287,743 {10
i

emavsuenns]inanrian FR (R S v ) 16, 865 186,233 |11

[RUUURUU FTOURSPU FRI ] VORI PP vereean FUORR TS 111,151 726,256 112

PPN D P, 1, 050, 000 165,750 [eenvennnnnnnn. creeaae 71,758 399,659 |13

2, 000, 000 86,000 [aeecurncievanaforernnoronans 207,728 563,517 |14

......... 43,920, 000 | 840,840 |cmuiureinran]reneraenenns 778,465 | 7,743,192 |15
23, 016, 381 826,668 |--ooocueninens|irarcnencann .| 5,565,207 10,604,662 |16
1,303, 962 080, 000 4,016 |eeemnemnnaea]eaee i 107, 987 263,104 117

.

146, 000 8 B [P PO, 85, 500 220,540 {18
...... 2, 880, 000 BT, 000 |vneencacenrarfesnorenannan| 1,080,538 5,827,498 |10
SRS SO FURUR (U ISR PSRRI PRSI PDISPEY CEPTEPRPEITYRS BF cereennean B I ———— 6,140 387,000 |20
Caerirveanas evreeeaen 1,800, 000 18, 560 1, 200, 000 21, 000 1,440, 000 16,540 |ieesnnvarmran]enadons 34, 740 983,532 |21
.............. ST I PN PR P B R E AR R EELEALEEA S A 38, 063 108,911 |22
ceeeaan DS PO PO e crennen P cieeanesnen| 74,004,625 093,118 [.ereeeronen N IR 3,382,021 | 9,499,577 |23

515, 600 23,449 v oernienennnns emeemaaaa vernarena T P veews| 41,808,643 488,723 | 102,500,000 | 3,075,000 | 14,001,054 | 20,805 0614 24

' . ! IO IO RO SRR ISP [SRTUTUUURIN! IO SRR 500, 000 | 25
408, 220 20,761 |<nveen RN PR SR R P 24, 200, 000 386, 000 1, 469, 563 7,678,874 |26
ereeraaeeeas 24,000 |27

...... S PO T FUC DTN FO I Ao PO B i )
T PP .| 88,460, 938 B850, 000 [+cemnecrennns|saraeanseaas] 66,846,810 037, 622 10,611,064 | 20, 864,091 1 28
SOOI [N SO IR PO teevenedesss| 9,500,000 180, 000 1,216,052 | 1,968,041 120
) PO PR 1,154, 423 2, 693,053 | 80
' JSTUUTUNE IO 49,865 121,520 |81
' SO 9, 010 37,675 |32
..... O w300 |8
....... O P e s on, 460 36
| URTUU OURURR P oo e 807,000 9, 000 112,200  1,007,266°(35

\
domomanieaceeennavenenas [semvnennnans] 1,867,400 115, 204 299,3IP 36
500 5,600 {87
: _— 256 |38
1; 511, 181 94,428 {..okemnne. O O O B it JTUPTUURN P SN R

999

i



10 _ o MANUFAGTURE OF CHEMIOAL PRODUCTS AND SALT

i

TA’BLE IL—STATISTICS OF THE CHEMICAL

CAPITAL. AVERAGE NUMBER OF HANDS EMPLOYEDR Total
No. of amount paid.
Centers of manufacture. (@) establish- Males | Males | Females | Females | 10 Weges
ments. | Value of Value of | mota) oapital, || above16 | bolow 16| abova 15 | below 15 | during the
buildings. | machinery. v yeara. | yoars. | YOAaTs., | years. year.
Doliars. Dollars, Dollars, Dollars.
1 159 5, 630, 548 8, 641, 035 20, 078, 850 5,467 334 410 13 2,800, 412
3 100 3,701,722 3, 562, 507 17, 634, 773 8,073 176 2, 048, 028
3 106 1, 064, 097 764, 918 4. 438, 248 1,404 61 727, 662
4 43 808, 100 518, 029 5, 808, 2562 1,184 [} 505, 775
5 20 595 H20 482,779 2, 661, 800 839 92 428,710
[ a5 752, 604 606, 422 8, 392, 200 1,025 23 48R, 687
7 82 864, 100 659, 254 4,393, 203 902 49 442, 000
8 | Buffulo ....... © 16 602, 700 487, 400 2, 907, 200 1,107 109 582, 420
9 | Providence ..... 62 493, 550 464, 000 2, 146, Hae 822 8 372, 353
10 | Sau Francisco a3 338, 000 378,425 2,207, 650 488 8 256, 443
11 | Charleston....... earesrenanneenara s P 23 345, 000 488, 400 8, 009, 000 1,772 69 886, 770
12 | Pittsburgh ... feaesamann 36 451,434 368, 161 1, 887, 704 4700 b 201, 174
13 1 Cleseland. coverueirncrvainrenocmmnmmnnamnsanares 22 189, 500 220, 600 1, 200, 200 403 b1 189, 160
14 | Leunisville .. [P 12 167, 688 135, 300 699, 440 150 Jaenanecnas 60, 875
15 | Richmond ..ueenereenreninvnrennavnnrcomsnaennas 10 78, 500 48, 000 372, 000 132 29, 260
18 | New OrlefnBceren caer et iimreccama s canans 7 61, 000 08, 301 218,701 87 [ 210 45, 943
17 | Washingtor .ociveumer vensavrcrensnmncnaes e 12 73, 500 41, 000 206, 967 132 N PRI P 46, 875
PRODUCTS-continued. *
Centers of manufacture. {(a)
Bromine. Phosphorus. Castor oil. Steario acid candles.
Pounds Dollars. Pounds. Doltars. Gallons, Dollars. Pounds. Dollara.
I New Tork.cviemciicnaanaas e o ] T 200, 000 200, 000 940, 000 150, 000
2 | Philadelphia. . 66, 202
3 oston. ... PPN e .
4 | Baltimore. e ves
5 | Chicago .. 1, 000, 000 130, 400

Baiffalo -
Providenco -
10 | San Francise

11 | Charleston
12 | Pittsburgh
13 | Claveland
14 | Louisville
15 | Richmond ..

DY

“

9, 596,

2, 200, 000 284, 000
805, 640

1, 135, 487

15 | Richmond cicvevemndnensesteciiicnriarcandvacass

16 NewOﬂeuns....................................

mussusrnennme

P T

sveesaveswms

17 | Washington ceceveenciisasiacicarcnnconanssmass

amsmngesweyfann

sccsnvanrses|iaerccnernerisescrnnusuny

emssnsnassrlsacanssunsmnfasntecnsnans

svacasssaserfesnen

D P P LT Y

anasilennseaes

menatfsanenons

NEemmeeunn

Amuvessons

168 ] Wow Orleans. cu.enmeuecanunsocmecesmensanssssnnac]iasiavirmscofoonanmennsnrsn-foacesaccannane
17 \’Vnslu;nwbon .................................... g L 1 P PP
i
PRODUCTS—continued.
Centers of manunfacture, (¢)
Dry colors. White lead. Other salts of lead, | Ground barytes. Zine oxide.

) : Pounds. | Dollars. | Pounds. Dollars. Pounds. | Dollars, | Tons. | Dollars, | Pounds. | Dollara.
1l New York,.oiscaiiaavaacanann cemean ar---eeeaan.| 16,418,068 |- 1,005, 134 | 28,868,000 | 1,725,750 | 5,234, 8(:0 202,400 {veuvevnsfvavarsoan.] 16,774,766 | G4, 051

2| Philadelphia 10 165 216 637, 716 14 900 431 ¢ 1,003,450 2, 024,314 | 203,128 500 , 000
.8 Bosuou.................. 4,535, 000 356, 815 4 758 521 360, 078 627,474 40,000 {ceerren franenenan.

4 | Baltimore .. .ococcmeicenioen. 2, 699, 541 52 0922 B, 240,000 249,000 |ooueeiuannn. [ P e

5 | ChicOgo..veerennn 83, 000 10,000 { 7,889, 079 480, 181 {aunnen P! PN IS I

6 | Baint Towig..-cvemmamninann. 156, 000 17,680 { 23,028,324 | 1,600,000 | 1,082,000 71,100 | 4,100 96, 660 660, 00O 29, 700

T | Cinclnnati....cocoucqanmenn. 551, 000 120, 600 { 10,552, 218 700 261 24 5 000 14,500 [..e.nnn]a- RN ernraenssamerfosncvacuas

2 | Boffalo ....... wrresemarsases wumnevimenrifancersanans 1, 600, 000 180 (11414 I PRI PR rmmmme e wanwscamanaafsnerpuenny

9 | Providence ..veeaeensmcaaiann 1, 200, 600 150, 000 §.-.... O P o DR PO ISP

10| SAn FTANCIBOEO <vremvevreaennomnesmremrreanesennns |sneassencenslonsvnncnsasd 4,000,000 260, 000 100,000 | - 65,000 loeereerificmnceneni]oncnmmennaesfoanioanans
11 | Cbarleston. .c.uioeemiorairnecervncnnrrmmennas]ramanrsanens L T R LI LITITTITpe cverzireacaifiiiiceaaa seereerifuannmcsnns|onanns connaa]oannn
12 | Pittaborghecseeecnacas 20, 975 | 15, 634, 068 1 150 017 907, 818 56,077 |eenvenns N SRR T reeemerose
18| Cleveland....couemucranaas 30,000 | 2,588,245 20: 060 100 000 73000 leceeicni]omennranes 80, 405 2, 8EB
14 | Louisville...... fmesmaerverre 12, 480 2 365 000 176, 650 150,000 0,000 joerinniilincannsans|aranocunanesfiancnnanes

PO B P

N YT YT YT

..... we|rensmnaans

1000

tg,ﬂThese centers include all works situated within a radius of thirty miles from the center of each city, snd, therefore, in many oasos inclnde portions of adjoining
. ; [y . o

!



PN TN R
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INDUSERY, BY CENTERS OF MANUFACTURE: 18830.
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MATERIALS, PRODUCTS.
Anthracite conl. | Bitnmi 1| atoser | PN AR Anitin cot A Sulphate
nthracite coal. 1tnminous coal. all other of al niline Colors. nthracene. "
materials, | materials. of ammonia, Alum. Borax.
Tons, | Dollars.{ Toms. |Dollars.| Dollurs, Dollars. {{Pounds.| Dollars, | Pounds. | Dollars| Pounds. |Dollar:
to0 40 |'493,418 | 32,767 | 08, 14 | 19,270,061 | 10,778,620 |32, 000 | 42, 500 205, 010 |75, 630 | 4, 000,600 | 165,950 | 550 000 | Too ghy | Founds. | Dotlars
07,100 | 230,740 | 85,088 | 180, 167 | 12, 54, 688 | 12, 545, 601 16,000 | 4,459,738 | 167,740 | 32,247,725 | 677,700 |1-ooo1 L il|1Ill I 3
11,318 | 47,458 | 13,008 | 60,807 [ 5,290, 572 .),413 397 Meveaal 030, 000 o ! 2
1044 | 8406 | 31,887 | 125,570 | 4,141,852 | 4,275,587 T |eeen .
2986 | 0,204 | 18,545 | 00,043 | 4,500,288 | 4, P2 DN IS IV IO 1,148, 000
008 | - 4,021 | 80,0596 | 74,120 | 4,004,871 | 4,082,812 250, 000
ORI I 34,126 | 71,080 | 3,667,607 | 8,738,746 1, 500, 000
436 2100 | 7050 | 17,885 | 8200254 | #81%770 72, 000
g 594 | o109 | 7700 | B G2 | 2,237,070 | 2,208, 010 142, 350
1703 | 14087 | G718 | 45,404 | 1,061,458 | 2,010,846 o1l Il III I I L DT
95 16, 250 970,821 | 1,008,206 ||........|..cc..c. SOOI PR
96, 686 | 1,297,875 | 1,254, 061 540, 000
1L, 687 851, 548 873, 235 1,600, 000
2, 675 450, 408 463, 073 400, 000
-8, 000 882, 000 355, GO0 21, 000
2, 000 152,007 104, 007 ||ceanererlonnnen [ U POURTIO 287,000 | 10,045 |....... S IR neraan 16
8,680 | 212193 | 210,010 |-l il 62,084 | 8,875 | 630,000 | 21,200 |- lLl Tl I LIl
PRODUCTR~continued.
Soaps. '
Glycerine. Nitro-glycerine. Phosphate rock, M‘g‘}gﬁ_g’e‘]
Oleis acid soap. Other hard soaps. Soft soap. ) ’
Pounds, | Dellars, TPounds. Dollars. Pounds. | Dellars. | Pounds, | Dollars, | Pounds, | Dollars. Tons, Dollars. Tons, Dollars.
1,064,046 | “ 102,874 | 82,010,005 | 4,128,681 | 5,000,300 | 87,650 | 2,190,000 | 812,600 | 454,000 | 838,087 121,605 | 3,482,652 | 1
2,800,068 | 250,652 | 31,808,884 | 1,000,340 188, 60O 3 SRR VR . 86, 206 2,4.8 018 | 2
10, 000 800 | 21,960,239 | 1,077,705 | 9,802,440 45, 609 241,253 | 3
141, 000 0,890 | 7,854,000 836,110 |enuaue - - . 176, 980 5,(1(-5,270 4
1,800,000 | 100,000 | 65,420,000 | 8,077,440 708, 000 . 25, 400 620,000 | 5
% 610,000 | 212,400 | 14, 205, 869 470,108 250, 000 2,760 | 400,000 7,505 160,772 | ©
610 | 703,656 | 19282, 304 F YT I PO 8, 740, 061 g, 0U0 204,000 | 7
o diece.i....| 20,405,000 | 1,187,840 560, 000 . 12, 000 420,000 | 8
70, 000 10,800 10, 605, 310 637,010 | 1,188,000 . I 15, 604 226,377 | 9
2, 135, 000 04, 300 | 7, 405, 000 B8, 100 Jveeenn comann]rarcnnrans 304, 800.| 38, 835, 680 1, 000 20,000 | 10
............ . 40, 000 1,400 |eemcaccence]insninns PR PR, FOUORRURITY MRPRURUPORN B 12 N1} 559, 377 64,782 | 1,536,000 | 11
aevin vaifeenenaasaas| 6,882,008 201, sa0 |\ RaE ERR | RGO L . 150 4,500 | 12
15, 000 600 1,438,000 B2 ADD |ewmemn annanafeinennones 66,000 | 25, 000 5, 540 145,100 | 18
401,880 | 15,886 | 9,605,000 00, 500 290, 964 24, 625 1, 665 49,000 | 14
TR PPN 1,073, 000 60, 285 ORI TR 15, 100 476,600 | 15
aemreneaes meeennnens| 8,070,000 ST Y1711/ RO DY AP PUVOIRIPON AU PTUURTUUPIN RN PP 1,823 08,106 | 18
DY R 1, 400, 679 Tt Y O IR ISR FOTUONDUUI RN VRN PUPU SRR 6, 300 199, 000 | 17
PRODUCTS—~contimed.
v"‘l‘“ﬁ"f all | mgtal value
rgtdxﬁita of product.
Acotate of lime, Totash and pentlash, Soda, Sulphuric neid, Glucose. ? '
Pounds. Dollars. Pounds. Dollars. J’ounds. .Dollm'&. Pounds. Dollars. Pounds. Dollars. Dollars, Dollars.
rrarereman] v ———— FOFUT R E F A e 80,781, 175 862, 817 . 14, 564, 223 20,000,784 | 1
82, 028, 847 092,142 |. 10, 915, 801 20,131,814 | 2
v . 23, 016, 881 326, 666 |. 4,189,718 7,006,465 | 3
224, 000" 48, 020, 000 840, 840 |. 774, 965 6,773,434 | 4
4, 140, 000 62, 000 1,235, 380 5,861,001 | 5
SO PO S JUR PO, teeweeeenene] 2,880,000 57,600 [eeueenns 1,981, 538 5,753,694 | B
........ SUEINTD gooo o0 71, 000 1,009, 012 5,476,633 | T
. 100, 0001 5,900 ST 000,000 118, 750 51,9 5,024, 630 s
""180; 000 B, 750 |eenarcnmnuesfrnmeesnnncns veerernvenss| D, 500,000 130,000 |.... 2, 404, 699 3,483, 500 8
I IOV [N O e e e 5, 105, 905 120,195 (<eenvenenees 940, 196 3, 601,807 | 1
SN PR . R USRS O enemanaen N 30, 600 2, }};g gg’g }é
ORI R LI 8 164, 06 115,140 |- 303, 027 b
348, 695 432, 861 | 18
R ien N o oo | 815,00 - o | 70 ems |4
897, 000 9,000 [-asrrvernnrons 18, 200 555,875 | 16
ST veers 5 71,758 399,650 | 16
ettt RSSO USRSt FeeReestOn Kppovsesssseoedisesommoeess Y1411 R 1 35,840 822,430 | 17
1001



12 MANUFACTURE OF CHEMICAL PRODUCTS AND SALT.

Industrial progress appears in an extraordinary degree in the advances made by applied chemistry during the
present century. Scientific research has opened a vastfield for the application of many new and valuable compounds,
and has also reduced the cost of many chemical products, rendering some hitherto unimportant chemicals convenientd
and economically available and enlarging the applications of others already in use. Chemistry has unlocked the
treasures of the earth to enrich the soil, to beautify and render complete our homes, to clothe us, to cure or relieve

Jthe sick, to preserve health by cleanliness and purification, and to supply the means of illumination. The rapidity
with which the experimental discoveries of the scientist are adapted to practical purposes is, at times, astonishing
to the investigator himself. Beside the utilization of our natural resources, the waste products of manufacture
are the constant subject of investigation, and often interesting and valuable products result therefrom. " The debt
of various branches of art and manufacture to new and improved methods of modern chemistry can hardly be
overestimated. Chemical processes and products are, indeed, so intimately associated with nearly all manufactures ‘
as to be inseparable, and therefore it becomes a diffieult mwttel to locate accurately the dividing line where
manufacturing chemistry ends and purely mechanical operations commence.

In this report the plan adopted is, so far as possible, similar to that employed by the statisticians of France.

- Preparations of drugs, phfu‘maceutlcal mixtures, and proprietary medicines are not enumerated ; but manures, soap,
candles, glycerine, white lead, and colors are included, their manufacture being true chemical processes. The
production of unground dly lead and colors appears, while grinders of paints and colors are excluded from this
tabulation.

Petroleum and its allied products, though properly classified under this head, have been made the subject of
investigation by the Census Office, and the results will appear in a separate report.

It must be remembered that this report exhibits the statistics of the industry during the census year, from June
1, 1‘319 to May 31, 1880, which was nnfortunately a year of considerable depression, although before its close the
blde of activity set in aud the production of chemieals was largely increased, the demand being met, not only by a

Cgreater supply from existing establishments, but in many cases by the erection of additional and larger works.
The production of glucose during the census year gives no adequate idea of the extent of that industry at the
present time. (a) ‘

In the compilation of these statistics of the chemical industry a number of the products have been deemed of
special interest; and their production has therefore been tabulated separately, and has been particularly mentioned
in the following pages.

SODA.

An important feature developed by this reportis the small amount of soda salts produced in this country.
Soda is by far the most important ehemical product used, and its consumption has borne an intimate relation to the
advamce of civilization. The record of its use extends to very early times. In the Old Testament, a substance

alled ““neter”, which effervesced with vinegar, is mentioned as having been used for cleansing. This is probably
the same Bg sptmn word which the Romans called * nitrum ”, which certainly referred to soda, and not to saltpeter.
The word “natron” first ocenrs in Europe in the fifteenth centurv though at that time potash and soda were nof
recognized as different substances, but as only modifications of the same. In 1702 a differonce was recognized,
and it was established in 1736, Until the time of the French revolution potash was the more important of the two
-salts, and was distinguished as the ¢ vegetable alkali”, in contradistinetion to the ¢ mineral alkali®?, or soda.

Until within a few decades potash was exclusively prepared from wood ashes, as it is now in this eountry. As
the demand for alkali inereased with augmented population and higher civilization, the inadequate supply of 1)0L£hsh
in Burope, and the cost of transit from heavily-wooded countries, steadily increased its cost. Tor this reason many
attempts were made to utilize the soda of common salt by conversion into the carbonate, but they were not suceessful
until, in 1791, the French govérnment granted Nicholas Le Blanc a patentfor the manufacture of soda from salt.

', Theinvention of his process achieved one of the grandest results of manufacturing chemistry, and is particularly
noteworthy as being perfect from the beginning; for, although many minor details have been altered and improved,
“the principal methods employed are the same to this day. The process consisted of two parts:

1. The formation of * sodium sulphate, or salt-cake”, by the decomposition of common salt with sulphuric acid;
and 2. The formation of sodium carbonate by mizing and heating the salt-cake with charcoal and limestone,

This process is still used for the production of soda from salt, though small coal has been substituted for .
charcoal, and other improvements bave been made by the collection and recovery of the waste products. The

process was nof; introduced into England to any extent until 1824, and has never, except on a small scale, been
‘ adopted in this eountry. :

a According to an arficle by Professor Wilsy (Popular Science Monthlx/, June, 1881, p. R51), ¢ on August 1, 1880, ten glucoge factories
vere in operation in the United States, consuming daily about 20,000 Lushels of corn.”” Professor W. IL Brewer, quoting this in his
“sus roport on the cereals (p. 106), adds that he has personal knowledge that the capacity of one or two establishments was gr eably
erestimated, and that the dsmly consumption was undoubtedly much more, Professor Wiley is also quoted by Professor Brewoer as
ma,tmg for May, 1881, a consumpmon daily of 35, 0@0 bushels,, the].e being nine new f&ctoues in process of consnuctxon, half of them

- —unni ng.
')D
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MANUFACTURE OF CHEMICAL PRODUCTS AND SALT. 13

The uses of soda are almost innumerable. TFor every pane of window-glass ‘that admits light to our houses
and ghelters us from the weather ; for every pound of hard soap we use; for every sheet of our paper, whether for
writing or for printing ; for the bleaching of cloth; and even for the manufacture of bread, as well as for many
other important and necessary articles, we are largely dependent upon this chemical.

The total consumption of soda salts in the*United States during the census year is estimated at 398,500‘,060
pounds, while the total production, by this report,is given as 40,259,938 pounds, or about 10 per cent. of the
consumption. At the same time the United States contains vast amounts of carbonate and sulphate of soda, found
in large lakes and deposits throughout the western states and territories.

The accompanying map has been prepared to indicate the position of the more important of these formations,
with special reference to facilities for railroad transportation. Theflat tint shows that portion of the United States
denominated “alkaline”, where the rainfall is less than the evaporation, by which soluble salts are brought to the
surface. 1n this belt oceur many lakes whose waters contain a greater or less percentage of soda salts, as well as
deposits of the crystallized mass,  In most cases caleium and maguesium salts arve present, but usually in small
amounts, while the general composition of the salts in these lakes and deposits varies from nearly pure carbonate.
in some to chloride and sulphate in others. :

This “alkaline belt” is situated in the least explored region of the United States; and as the soil is generally
unfit for cultivation without irvigation, owing to the insufficient rainfall, private exploration has been confined to
a search for minerals, and but little attention has been paid to the alkaline deposits. It has therefore, owing to
the lack of reliable information of the extent and character of the lakes and deposits, been impossible to obtain
complete data for the preparation of this map. The “alkali¥ of “the plains, 0 called in distinetion from common
salt, is largely sulphate of soda. The accompanying map exhibits the location of a number of these deposits or
lakes that I have visited, or concerning which reliable information has been obtained. ‘A few of these will be
subsequently described in detail. No attempt has been made to6 show the extent of these deposits, as it wonld be
impossible on a map of so small a scale. ' ;

The only natural deposit now worked to any extent for soda is situated in the Carson desert, Churchill connty,
Nevada, 24 miles south from Wadsworth, the nearest point on the line of the Central Pacific railroad. It consists
of two lakes, evidently the craters of extinet voleanoes, separated by a distance of about 225 yards. These lakes
are cireular in form, with precipitous banks, rising in some places to a height of 150 feet, and have no outlet, being
sapplied by fresh-water springs. The larger lake covers an area of 402 acres, and is very deep, soundings having
been made to a depth of 170 feet. The water of this lake carries carbonate of lime, which deposits in an amorphous
condition on the rocks, or, meeting the concentrated solution of soda, combines with it to form gaylussite, which
cry stallizes, often in beautiful forms, on any convenient substance. ‘

Tn the spring, after the rainy season, both lakes are well filled with water, which gradually evaporates during
. the sumwer, concentrating the larger and causing the smaller lake to become nearly dry. Amn analysis of & sample
of water from the larger lake, taken in August, and analyzed by Professor O. D. Allen, (@) gave in 1,000 parts:

‘Per cent.

GOGITIIL CILOMAAG - - oo e wevme e e emee cmmo mmm o ms waseesmeoeaoeesesesssmmessancesosssssstersssasesnsceenos 64,9413
I Ry PR EE PR B Tt 13.7626
SO QATHOTADB o a s v wome areacennnmmans saannmssaams snmms s mnn e e ERLRITTRTEEEE 20, 2482
SOQHTIL BUTPLIALG. -+« 2o m e e wemmem wmms mamssmsoasmmns omss snossas s omeot i son s s s st e e e 0. 2334
Potagsinm sulphate...... eemeaan e aane FED PRI S e 3.6515
Magnesinm carhonato. ... .. e SRR A R Lty 0. 0652
GTEBM e - - —ee s eeas e e ee e mmaeme e eemeSeesosemeseamassessassesasroseissnsessisssonsisiooooseess 0. 2050
Excoss earhonic 0XIA0 auaee caes vmvmassnes mmmnmnencsnamans s PSRN PR P 0. 4658
. 112, 5780

A sample taken and analyzed by Mr. Henry Pemberton, of Philadelphia, gave: Por oont
SOTIIIID CALDOTLD - e soea waem ammmmssmrmms sonmms Soas mame s comsuma s psa o sL s ns s TS TS 3. 286
SOQHUL SULPIABO + 2o o e wmmae cmmmmn s smen s meamm Smme semmns rs e onsnasennosnne T T I 1.848
7. 371

SOQIUIN GLLOLIAO « « o emeeeemen aemmms mmes mmamsm Smmesage SoagernrTolsososnesosToesTIrIIIIIIoITIIInIIEIIN
corresponding to 26.5 per cent. sodium carbonate in the solid constituents.
Several attempts have been made to work this lake, but all have been thus far unsnceessful, owing to the
difficulty of economically purifying the soda. (b) :
In the spring the smaller lake covers an area of about 8§ acres, but is nearly dry by the end of the dry season.
The soil in and around the lake is impregnated with soda, and at various points, from 1 to 3 feet under the surface,
a sea-green, ice-like mass of soda is found. An analysis which I made of this natural soda gave:

Per cent.

v. . Bodium carbonate..-... R 7.13. ;g

Sodium chloride. e .mn-n- T SRR PP PP P R EL LA i e b 1. &

SOAIII SULPLAED . - e e e s s e emmsmn mans brmmms aandsmnmnsanmnn s Sno s mnnn T T T T 23. ®
T0SQIED1E TOBIATO o v o e o ee e e wmme fmmmsmemasae T TEsEamsmssssaesssosToIToesasTToYenIIenIIIIAINS X

The natural soda thus contains only 3.26 per cent. of foreign soluble matter.

" @ United States Geologioal Exploration of the Forticth Parallel, by Clarence King, ) )
- . ¥ It is stated by the superintendent of the small lakes that 400 tons of sodd were made frem this Jarge lake in the s

ummer of 1881.
1603



14 'MANUFACTURE OF CHEMICAL PRODUCTS AND SALT.

The lake is fed by numerous smail springs rising from the bottom, that are no doubt fresh until they come into
contact with the soda-saturated soil, which is thus leached, and the soda brought into the lake. This lakeis divided
" by means of earth-work embankments into several small ponds or basins, in whieh the evaporation is effected by
solar heat. The crystallized product iscollected and air-dried under open sheds, thus losing its water of erystallization
and rendering its transportation to market less expensive., It is sacked, hauled by wagon to Wadsworth, and is
sent by rail to San Francisco. . '

Several smaller deposits in Nevada have been worked at various times in small amounts, but only for the San
Francisco market, as the cost of transportation renders it impracticable to ship Bast. This alkaline belt extends
from northwestern Nevada to Death valley, in California. The lakes of this section have no outlets, and are all ©
more or less highly saturated with the alkaline leachings of the-soil, with a composition varying from nearly pure
carbonate to sulphate or chloride. The alkaline waters and deposits of this belt contain nearly pure sodinmn salts,

A large deposit of nearly pure sulphate of soda occurs in Nevada, close to the California line, about G0 miles
north of the railroad. 'This bed is said to be from 2 to 8 feet in thickness, extending over an area of from 100 to
200 acres, and underly'ing a layer of soil from a few inches to 2 feet thick. A sample of the soda, analyzed by Mr,
Henry Pemberton, gave:

. Per cent.
Sodinm sulphate. . oo e e i i e e e e eacee i aaa 49. 33
Sodinm ehloride ... oot e L e e e e e e et e 0.93
L7 RSP (1 N
T R N traces.

corresponding to 98.15 per cent. sodium sulphate in the dried mass.
Analyses of alkaline incrustations or efflorescences in Nevada, published in the United States Geological
Haploration of the Fortieth Parallel, gave— :
1. Sample collected near Hardin City, Nevada, analyzed by Professor O. D. Allen:

Per cent.
Sodinm CaATBONAT . oo it e et e e e e e e e e e e e e e n e aeanes 52.10
Sodium sulphatie .o .. o e e e e e e e men e e —n o m o e e 27, b5
Sodinm ChloTIde .. vo. et et et e eme e e eeenn e deeareaanan 18, 47

2. Sample from Brown’s station, Nevada, analyzed by R. W. Woodward: ‘

. Per cent.
Sodinm sesqufBarbonate. ... .o e e e e e e 18.15
Sodiam andphate . o i e et e e e e ieman v 20, 88
Sodium ehloride.aueenoonue o Bt e et e me e et e mma mmen . 49. 67
BOGINm DOTREG ..o oo oo e e e e eee et ee et e e ee v .. e 11. 30

3. Sample from Peko station, Nevada, analyzed by R. W. Woodward:
X Peor cent.
SOQININ CATBODATE . - oo e ettt ee s e et i s ettt e e e e e e e 73. 50
Excess earbonie oxIAe. ... oo e e e e 10,07
Sodinm sulphate ... oo U SUP N ¢ )
BOQUM DOTATO - v e e e e e e e i et i e e e e e v 4,49
Sodium eRIOTIAe - ... e e e e e e e e e e e e 7,55

One of the largest and most interesting known deposits is situated 70 miles north of Rawlins, in Wyoming
territory, about one mile from Independence rock, and consists of three large lakes, called, respectively, the New
York lake, Wilmington lake, and Horseshoe lake. The New York lake is the largest of these, and is ligquid even ab
the end of the dry season. A sample of the water was taken for amnalysis, but was unfortunately lost in transit;
it is said, however, to consist mainly of sulphate. During the rainy season this lake overflows considerable of the
surrounding surface, where it evaporates during the dry season, and the salt remains as a deposit. An examination
of one of these small ponds that was nearly dry showed a thin crust of white soda salts extending over most of the
surface, under which was a layer of soft, sticky blue mud, with a strong odor of sulphureted hydrogen. This layer
of mud was from 3 inches to 2 feet deep, and covered a sea-green, ice-like mass of soda; but having no facilities for

boring, it was impossible to determine its depth. A sample of this salt, dried at 110° centigrade, which I analyzed,
contained: o . .

Per cent.
BOdIUI CaTDODATC .. e e e o e el et e e et e e e e e e e e BO. 24
Bodinm BUlPRAte .. i e mamn e s ceen i e e e ereemen mmeas ammter e mene e anan e R 19.28
BoIum ehloride. . v ur s ce i i e ciiae cere e ae e et m e e e T S 1.25
Other salts BT T S 1
BT DY TICR T L e ecmin e wanann panaraane 18,64

- The Wilmington lake covers an area of about 75 acres, and is divided during the dry season into two lakes,
At the time these lakes were visited (October, 1880) one was entirely dry, and the water in the other was almost
covered with a snow-white mass of soda from 1 to 4 inches thick., Underlying this was found the same blue mud,
but no_sloocgg. deposit, nor has any been found by deep boring.

e g




MANUFACTURE OF CHEMICAL PRODUCTS AND SALT. 15

The Horseshoe lake covers an area of some 20 acres, and contains a deposit of soda averaging 5 feet in
thickness. - I'rom the center of this lake a stream rises, the size of one’s arm, which is strongly charged with soda
salts.

A series of small lakes containing soda salts extends from this point southward, consisting priveipally of

sulphate. At the end of the dry season they bear a resemblance to partially frozen lakes, from the crystallization
of the soda on the surface. ‘

Very few aunalyses have beeu made of these waters, but there have been sufficient to show the occurrence of an
abundant supply of sulphate of soda, with a considerable quantity of earbonate.

The following extracts from a letter to the Superintendent of Census refer to one of these deposits located
near Laramie City, Wyoming territory:

Inasmucl as you are collecting for your roport of the decennial census statistics of the economy, property, and resources of the
people, and have called upon me for data, I have the honor to submit the following with reference to the deposits of native soda existing
in this territory. i .

Speeial attention was first directed to these deposits by a cube of the material talen from the principal one, whiech is near this place,
and exhibited at the centennial exposition at Philadelpbia. The cube exhibited contained ever 200 cubic feet of solid erystaliine
sulphate of soda, almost chemically pure, and as it exists in its native state. Its constituent elements, as wellas I can ascertain, are,
by weight, as follows: 10.4 per cent. of soda and 24.8 per cent. of sulphuric acid, constituting 44.2 per cent. of sulphate of soda, the
residue being the water of crystallization (55.8 per cent).

* * ¥ » * * # ® “

The deposit whence the sample mentioned was taken covers an aren of more than 100 acres, being a solid bed of crystallized
sulphate of soda about § fect thick, The deposit is supplied from the bottom by springs, whose water holds the salts in solution. The
water rising to the surface rapidly evaporates, and the salts with which it is impregnated readily crystallize inte the form
mentionod.  Upon removing any of the material the water rising from the bottom fills the excavation made, and the salts, erystallizing,
replace in a fow days the material vemoved. Hence the deposit is practieally inexhaustible, and it now contains about 50,000,000 cubic
feet of chemically pure, crystallized sulphate of soda ready to be utilized. N

* * * * * * * ¥* *

As the material of our native deposit is already sulphate of soda, we may dispense with the first and most expensive part of
Lo Blauc's process, the preduction of sulphate of soda from chloride of sodinm and sulphuric acid. A1l that we have to do is to convert
the sulphate sedsa into the carbonate, and here the latter part of that process seems precisely adapted to the purpose, and could he
economically adopted, chareoal and limestone being cheap and abundant in the neighborhood.

* * w * # #* * * *

And here it might be well to state that the deposit is convenient to lines of transportation, being only about 11 miles from this
point on the Transeontinental railroad, the intervening country being a hard and level plain, affording an excellent natural road-bed,
with grass and nn abundance of good water at convenient intervals. Hence we have a resource here, in addition to our mines of the
precions metals, which affords a most promising opportunity for the profitable and safe employment of capital in an immense industry.
And as the source is inexhaustible, the cost of preduction such as to preclude successful competition by the importers, and other deposits
of equal extent and affording material of equal purity éannot be found in this country, we may reasonably hope for the establishment
of an indnstry here whose product will supply the entire soda trade of the United States, giving employment to a thousand hands, saving
millions to the people, and enriching its proprietors,

Very respectfully, your obedient servant, *

STEPHEN W. DOWNEY. (a)

Still another deposit is located near Morrison, about 12 miles from Denver, Colorado. This consists of three
lakes, averaging 5 feet in depth, with an aggregate area of 16 acres. An analysis of the water by Professor
Sidney H. Short gave 1.31 pounds of salts of soda and magnesia to the gallon, and an analysis of the salts found in
the solution gave:

Per cent.

MAgnEsiIM SULPIE -+« 2 ahe v aen e ceaesmmn msaemtmme ssamsemamne Raeaas e soostasessteanesosisceesassos 39.37
T E R R IT U5 1 T.Y S iRty T 32, ?l

- C1CITIN SUIPIALE «an e wenoemmae wtun e m e ce oemssm e et ssesesaememoisacseeassans s snsnoe 4. ;)1
Alaminivm SuIPRAte «.v - e onme et coe s mmaes seeae s e s o P ERGRLTETTTTEETTERTIELELEE 1.50
LGB - -+ e mee meon oeme mmme e mma mme e ace eme mm et amemes e s eeteooSaiemwessamanoneeneonoss cee. 610
Wabtr e e ceeaacranan S S U TESPPETPPT P PET P LT LS 15.53

The soil surrounding the lakes is also found to be thoroughly impregnated with these salts, an analysis of 5211
near the lakes giving 9.25 pounds to the cubic foot. This, impregnation is said to extendv to a depth of at least 52
feet over an area of 80 acres. Coal, limestone, sand, and fire-clay are found in the immediate neighborhood. o

In the Report of the Geological Survey West of the One-Hundredth Mm'id‘ia.p, by Lieutenant 'W.heel'er, mention is
made of a déposit of soda near Croton Springs, Arizena territory. The flat is several square miles in extent, and
is covered with a thick deposit of soda, which, upon analysis, gave the following percentages:

Per cent.
SOMIUIMN SOSQUICATIOIABTE .« - -« eenmes manmn sars vesmsmrans sssamns orasm s st smsns s s s TS n s e ;z 2(1;
SO BULPIAEE  n ci e oammee cseatasamm smnmas fmmsas mammasen e meoasmmnasafotisocssinissTTrocnrlonmnennoe 8. o
SO CHIOLIIO - e e o ennmee cmne samec mamocn wmmaam smcees comasama cacsnneoomaossesSyamonn ST n . 0.9.8
Otlier salts and 1088 -- vaveevcecoanonsacmnon- T A .

« A vond has already been constructed from Laramie City to these deposits

P from Mr, 3 a 1862, states:
@ A letter from Mr, Downey, dated March 9, , states o miposs of working the soda very

by the Union Pacific Railway Company, who intend putting up works at or near Laramie City for t
extensively.” ) : ’ ‘ 1005
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There are two small ponds in the flat which contain a saturated solution, and deposit during the dry season a
white crust on the shore. An analysis of this gave:

Por cent
SO SESQUICATIONALE. - «ern e o eee e cuae v mnem men smmn e s masen e v cnenaneaae sm e s ne R002D
Sodinm sulphate . coc covniiirioneian e s e e eeemet heus ene meamr et esanceasannaneaaat . G0. 03
SOMIMIN CLIOTIAE + o ae et e e s emmmn cmes sameenaanc coanananrsas smmen! e cme s sammns mmns seme mane cmmaet sanmean o 13,14
Other salt8 ..o ....C e meeemi e U SRR P U URPUP SO | X8

Al’though these lakes and deposits occur over such a wide extent of country, few have bccn examined with a
view to establish the manufacture of scda, the high cost of transportation and present distance to railroad having
combined to render it economically impracticable.. The territories are now being rapidly developed by the building
. of new railroads, and the time isnear at hand when refluction in railroad freights will make these deposits available
for the manufacture of soda. ‘

'MANUFACTURED MANURES.

Within the past ten years the consumption of manures has increased to an enormous extent, until their
manufacture has become one of the great industries of the United States, producing during the census year
‘finished goods to the value of $19,921,400. , .

Previous to 1800 only three pat(,nts for manures appear on the Brltlsh patent roll. In the first third of the
present century a few more were granted, but it was not until the time of Baron Liebig that the industry was
brought into prominence. In 1840 Liebig produced his memorable work on organic chemistry in its application tor
agriculture and physiology, and from the works of this eminent chemist agricultural chemistry received a greab
impetus, - In 1842 Mr. J. B, Lawes secured a patent in Great Britain for the conversion of tricalcic into monocaleic
phosphate by means of oil of vitriol.  The suggestion of this method, which has become the foundation of the .
modern industry of manures, is none the less due to Liebig. He, llowever, proposed to inerease the fertilizing
power of bone-dust by this means, while Lawes proposed to use the mineral phosphates. Although bone-dust
~must still be considered an important constituent of these manures, mineral phosphates have now become the
largest source of supply.

~ Bearing in mind the greatly increased demand for phosphatic manures of this description, consequent upon
their universally beneficent effects in the field, which would not otherwise have been met, and the redunction
effected in their cost, at the same time with many other practical advantages which the command of these manures
aﬁmds, we perceive tlnt the means for rendering available for our present use the stores of phosphate of lime laid
“up by nature in a mineral form constitute without doubt the greatest boon conferred by modorn chemistry on
-agriculture.

The general effe(,ts of manufactured manures may be best anderstood by lLearing in mind the conmection
Detween their principal constituents (which for simplicity we may regard as nitrogen and phosphorie acid) and,
eltivated produce. All the albuminous compounds of plants or the flesh-forming principles of food contain
nitrogen as their characteristic constituent, as well as smaller quantities of phosphorus (derived from phosphorie
© aeid), in combination with the commoner organic elements, carbon, hydrogen, and oxygen. Again, phosphorie acid
‘combined with bases, especially lime, forms a considerable portion of the ash of all agricultaral produce. By the
constant removal of these essential elements the soil becomes impoverished, unless they are returned to it in the
form of manures. [Liebig laid down as the prime condition of souhd sucecess t]ns 1)1*111(,11)10, viz: ST he faithful
- restitution to the soil of the ash constituents removed by the crops.”

When Bngland wus searching the world for means to enrich an impoverighed soil, Liebig said :

England is robbing all other countries of the conditions of their fertility. Alrveady, in her eagerncss for bones, she has turned up the
battle-grounds of Leipsie, of Waterloo, and of the Crimesa; already from the catacombs of Sicily she has carvied nway the skelotona of
‘many successive generations. Annually she removes from the shores of other countries to her own the manurial equivalent of three and
a half mllllona of men, whom she talkes from us the means of supporting, and squanders it down her sewers to tho sea. Lilko n vampire

“'she hangs upon the neck of Burope, nay, of the entire world, and sucks the life-blood from natlons, w1thout. b i.houghi. of justice toward
them, without a shadow of lasting mc’lvantaﬂe for hersclf

In like manner, we tay say: America is robbing herself of the condltlons of fertility.  Alveady has she
exhausted many of the rich valleys of the East and begun vigorously to draw upon the fertility of the West.
Annually she sends away food sufficient for millions of men, and the remainder she is squaudermg down her
sewers to the sea.

To make return to the soil of the elements removed therefrom is the only way to counteract this great

evil, and for this purpose the manufactured manures have proved themselves most eminently ddapted. The
' kexhzm.stwn of the soil in the eastern, middle, and southern states has created a large demand for manufactured,
manures, partieularly in cotton- and tobaceo-prodmcing sections. This demand has been augmented by & congtantly-
increasing eall for these manures from the older and more densely populated portlons of the West, until the

voduction has assumed gigantic proportions.
1006
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- in color, and from the water bluish black. i :
~The yield per acre varies from 300 to 1,200 tons. Numerous fossils of both land and marine animals oceur;

"assoeiated with the rock. : B 1007
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The following table exhibits the distribution of the industry, with the total production of each state having

more than one establjshmegt, during the census year. Since that period the manufacture has largely increased,
particularly in South Caroling, the chief sonrce of mineral phosphates in the United States:

NO. Qf PRODUCT. No. of PRODUCT.
Statos, ote. "'Brtn"gl’ll;gh' States, eto. establish.|
Tons, " Valne. ¢ ey ments. Tons. Value.
S S -
T e e aeeeeeeeneans U Y ‘727,453 | $10,921, 400 ;
T OIS - e eee e 0

COBNEEHICUE. v vueevnrencnaannns evnaas 13 7, 475 248,050 |} oy rersay - 13 %0 329 5 2:;’ Zg:
DOMITATG - eremnvernereees vaene T a7, 017 898,165 | Now Tork 2 88 596 5, €36 150
District of Columbia. ..verervnrevaenann. 3 6, 300 199, 000 Oltio w o 9 13, 365 '377’ ;::
GHOOPEIL e e e ce et et oeeaemremme e enae 841,500 || o oI " - ’ '
m‘;‘i’]‘(g;“ ;14 11,287 841,500 | o g IvRRI . e e eeereennnns 8 53, 507 1,432, 345
oo . 211 015 083,900 1| Ryode Talan.eeewoeemmnneeennnenn. 12 11,970 |- 156, 427

R e TR e R LTI LEL O , 674 81T 1 S outh COrolne oo eeeeeeseenrennnen 7 64,794 1,537, 230
A1) T AT U 4 1, 665 42, 600 Tennoessss 3 314 12, 679
Teuisiona 2 L828 ) 08206 | g e e eeeeaaanaas 28 28,021 791, 341
Mofne. . ..innn. P RCLRTIT TP 4 s 5, 850 175, 000 West Virgina 2 620 16, 300
3 Ly Y NSNS C40 191, 571 5,457,268 || yisoonsin 2 1050 " 10 500

Loy o B e ees e e \ ,

Mnsstchusetts.. 24 49, 387 1,820,023 1| onspornia, Towa, Michigan, Minnesota, 5 15,460 372, 000
Missourt.. oot iinriiiecree e e, 7 5, 905 146, 932 | and North Caroling, \ ’

The raw materials commonly employed may be divided into three groups:

. Mineral and animal-bone phosphates.

b, Andmal refuse, 4, e., fish-seraps {from the manufacture of oil, meat refuse from the slaughter-houses, and
oil-cake from the oil manufacture. ‘

¢. Sulphate of ammonia, ‘
SOUTH CAROLINA PHOSPHATES.

The principal mineral phosphate in use in this country is obtained in the state of South Carolina. The extent
of accessible deposits, so far as known, is represented by the accompanying map, prepared and kindly furnished to
the Censug Office by Dr. C. U. Shepard, jr., chemist to the department of agriculture, Charleston, South Carolina.

It must be distinetly understood, however, that all the traet indicated by the red shading is only here and there
nvailable at the present time, the deepest shaded portions of the map representing the most accessible “river
deposits”. The red-dolored territory represents, approximatively, 240,000 acres, while the extent of the accessible
deposits may be roughly estimated at 10,000 acres. This section is low and flat, genérally not more than 10 feet,
above high-water mark, while elevations of over 20 feet are rave. The phosphate rock is found in luwps or nodules,
distributed in layers of varying thickness, and usually only a few feet under the surface. 'Where water-courses
have intersected this vegion the rock has been deposited in the beds of the streams, and this has caused mining to
be divided into two classes, namely, ¢ land mining ” and ¢ river mining”.

. Profitable land mining depends mainly upon— ' . ,

1. The location of the deposit with reference to point of shipment or consnmption. ‘

2, The difficulties to be encountered in mining, namely, the depth and character of the overlying earth,
drainage, presence of trees, ete.

3. The quality of the rock.'

4. The extent and yield of the deposit. )

5. The supply of water, wood, and labor.

6. The facilities for removing the roeck.

Profitable river mining is chiefly dependent upon—

1. The location with regard to both commerce and health.

2. The depth of water and liability to storms.

3. Thickness and character of the rock-bed. ,

4. The probable occurrence with the rock of troublesome concomitants, such as marl and oyster-shells,

5. The quality of the rock. : ) -

N i\ dépth of the deposit in either case is a very important matter, as at present land mining is not profitable
at an average depth exceeding 6 feet, nor water mining ata depth exceeding 20 feet. The generally level chara’c.ter»
of the strata in this seetion is favorable to successful mining. Inmany places phosphate beds are found underlying
20 acres or even hundreds of adjoining acres of land where mining is carried on at a depth not exceeding 6 feet, or

form the bottom of broad and shallow stretches of water at & tolerably uniform depth. These, howéver, are the

exceptions, and hence the extent of accessible deposits is limited to & small percentage of: the whole known. depo s'i‘c'. 3
The rock occurs in nodular masses, nearly round or kidney-shaped, that from the Jand being usuallyye]lomsl.l white
The thickpess of the stratum averages 8, and rarely exceeds 30 inches.

v



18  MANUFACTURE OF CHEMICAL PRODUCTS AND SALT.

Beginning at the northeast corner of the accompanying map, the first deposit observed is in the Wando river.
This has produced many thousand tens of high-grade rock, in small dark nodules, raised mainly by tongs. To the
northwest of this deposit are the rock-beds of the eastern branch of the Cooperriver. These contain g considerable
quantity of rock, richer toward the junction of the two branches, but have been very little worked. The largest of
the accessible deposits underlies that seation included between Back and Stono rivers and Rantowle's creek. This
is aland deposit, and occurs at & remarkably uniform depth. The Stono river has been successfully worked for g
long time, and is still a popular field, owing to the favorable depth of water for working, either with dredges or
with tongs, its proximity to the city, and the easy manipulation of the rock in process of manufacture.

The ceposits of the Edisto river are of good guality, but lack continuity and uniformity in depth. An extensive
deposit of rock occurs in the Bull and the Coosa rivers, and underlying Chisholm island, that has furnished a
large proportion of the amount shipped. Several very heavy beds. of phosphate rock occur in the neighborhood
of Beaufort, but, unfortunately, they are of low grade, and are not worked at present,

A large income is annually yielded to  the state from royalties, and the right to mine in the.rivers is granted
by the state. Two forms of privileges are granted, ¢exclusive rights” and “ general rights”; the former give
permission to mine exclusively within certain limits, while the latter allow mining in any river deposit to which
no * exclusive right” has been granted. Both are subject to a royalty of 1 per ton on all mined. (@) The income
to the state from land phosphate is derived from the usual state tax assessed on one-half the value of the rock
mined.

The following table gives the statistics of ¢the mining of phosphate rock in South Carolina?”: :

AVERAGE NUMBER | g | .
OF HANDS EM-| 2 MATERIALS, - PRODUCT,
& PLOYED. »
B £
5 a . i .
g ) .| B BEd g 3 g 3 8
& E &R £ |« e g £
= 2 3| i =k 2 og & e
=3 4 Bl e oE8 ag 2§ & = &
K © © © ] 23 g B ey
- = B 3 B 82 23 ] o g
3 o B 8 LR 2 S =5 c| i 38
ey B 5 k=3 - E-b=1 ‘g 5 E D g ]
<@ =3 -] C < Qg " o =] 2
sl oo |2 |21%1 8 | 5% 2 | F ] &
= = @ a a % =25 1 25 E] o ‘ @ @
Bl % | s F (8| 5 |55 | & |¢% : 3
: = @ | 4 | A 3] % B = B = & 2] S
Total for State ............ 21 { 2,071,300 2, 405 70 10 | $490, 047 6,800 | $28,000 | 3,876 | $17,550 $270, 100 | $324, 650 211,877 | 41,123,828
WAIDLR PUOSPHATE. . 7
Boeaufort county........ cees b 485, 300 004 b N P 190, 288 6, 000 24,000 | 1,320 7,000 | 240,604 | 271, 604 107,772 504, 446
Cliarleston county 4 230, 000 2 1¢ I AR FN 16,159 {oueeenifornrinnns 550 2,760 200 2, 9550 10, 1G6 65, 172
Total........ eme—ar—— 9] 715800 1,134 1 |...... 200,447 || 6,000 | 24,000 | 1,876 9,760 | 240,804 | 274,044 || 117,088 | o1, 618
LAND PHOSPHATE. = ] =
Chatleston counby. ... 10| 1,201,000 071 69 10 | 247,600 800 4,000 | 1,500 7, 800 87, 000 49, 700 81,740 444, 800
Colleton county ..o..ocevenenna. 2, 66, 000 800 feeesiifenaa.. IR 1111 | P R PO IO 310 816 11,600 | . 50,405
TS R 12| 1,856,000 | 1,271 60| 10| 263,000 || 800 | 4,000 | 1,500 | 7,800 | 88215 50,016 | 93,480 | 504,205

The wining of the South Carolina rock was begun in 1868, and increased very rapidly during the following
ten years, stimulated by an increasing foreign demand, which suddenly fell off in 1879, owing to the depression
existing in England and on the continent of Europe. The following table, prepared by Mr. . Willis, of Charleston,
shews the shipments of crude roek from South Catolina: (D) )

- 1876, 1876, 1877, 1878,

' From June 1,-1874, to May 81, Trom June 1, 1875, to May 31, From June 1, 1876,-t0 May 81, || From Juno 1, 1877, to May 81,
- 1876, 1876, 1877, 1878,

Tons shipped from— z . % - B ) #

£z ElE | £k g8,

& ) S POl g g B 2 g 2 2 %

200 - R - - - N - - Y (- IO IS [

IS B - TN A S R O I AR AN L

4 g g £ & g g £ g B | &8 % 5 E | 2| 3

<) =} o 13 = ~ ] H = A 3] H = =} (& o8

Totnl eeoeoveanio.o....| 70,546 32,560 | 19, 684 122,790 || 75,815 | 88, 231 | 18, 850 182, 896 |,102, 767 | 47, 058 18,400 {163,220 {121,742 | 68, 046 | 27, 035 | 208,323
- 1
cy | - l
Beanfort ..... e 44,017 | - 7,000 |........ 61,617 || 50,384 9,400 {........ 59,784 || 78,928 6,286 {........ 80,208 |1100,619 | 8,217 |.cevaen. 108,830
Chavleston 25,029 | 25,560 | 19,084 | 71,173 | 95,431 | 26,831 18, 850 | 78,112 || 28,844 40,708 | 13,400 | 83,012 21,128 | 60,720 | 17,036 00, 487
Geher pofnts than Beawfort [l oo s e JUURTR DUUURUU RPN S-S
und Clharleston,

a8ince the census year the royalty on river rock has been increased to $1- 25 per ton. .
Tn the comparison of Mr. Willis’ figures with the reports of this office, it must be borne in mind that the former represent amounts
~~7 the latter amounts mined. )
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1879, 1880, 1881, 1882,
From June 1, 1878, to May 81, | From June L, 1879, to May 81, || Trom Junol, 1880, 2, | :
4 879.’ y 81, L'l S ul ) 'y 31, rom June iBBL , to May 31, Trom J un(‘sll,' }Esig}z to Janunry
Tons shipped from— "
3 : # . X 4 , a2
£ | % _ £ | % £ | 5 ¢ | %
g AL g 8 B ; g & ; g 2 ;
o 8 5 &l g | % Bl g | B Al g | %
S - O ST T - R - - - O S A RO
5 = - @ g o P & g = = ] I -
s | 2|8 |8 | & |B || E) &8 !5 |2 |¢8/|¢&8]%
=] S} Q 13 R =] &} 13 B R &} H = =] o 13}
Motaleevioaiiinrnennan 110, 566 | 60, 809 | 18, 900 (100, 365 || G1, 375 {107,348 | 22, 040 (180, 763 || 70, 768 [157, 824 | 38, 142 1266, 734 || 58, 250 (120, 184 | 32, 288 | 219, 729
[ S,
Boaufort..c.vewenenoianavaa 97,790 | 8,618 |........ 100, 417 | 47,167 | 18,840 |........ 60, 503 (| 62,200 { 65,895 [........ 128,085 || 63,811 | 46,747 [........ 100, 558
Chnrleaton .o .oiiial. 21,707 | 52,281 | 18,000 | 92,948 || 14,218 | 94, 002 | 22, 040 |130, 260 8,568 | 01,920 | 38,142 [138, 630 4,448 | 75,242 | 32, 286 | 111, 978
Other points than Beaufort |enveaei]oeevnnidimeeanifoeannaaflocnaan, DN FRDRIN PPN | FTTSPOY RN I APTORIINS | R 7,103 |........ 7,195
and Charleston, : |
I

By this it will be seen that the exportation fell off from 121,742 tons in 1878 to 70,768 tons in 1881, Meanwhile
tho domestic consnmption has increased from 86,581 tous to 195,966 tons. The shipments for the eight months
from June 1, 1881, to January 31, 1882, aggregate 219,729 tons, an average of 27,466 tons per month.

This industry, though inangurated during the troublous *reconstruction era”, has overcome all obstacles, and
now produces raw material to the value of one and one-quarter million dollars. The rock is mainly used at home
in the manufacture of manures.

The composition of the South Carolina phospbates varies widely, and it is therefore impossible to show their
typical composition. As the result from hundreds of analyses of clean and dry samples, of fair to excellent
qualities, Dr, Shepard gives the following percentages :

Per cent.
PLOSPROTIC BGIA « - o vens seveen ceenin cmaeacammman caramre sommae nmmonnns samenn smamse mraesnannymeaeann  GRO 1028
CarDOTIC AOIEL . e e e teems et onmennsrsauessmoas ann e am sasunommnan mancaae e e b2y to 5
Sulpliorie 8eId vvvren oo n caei it tben v e e e cammnr e i s neen f memnemmeeesestiesasenenanann 3to 2
Lime weeevevinenennnnan e hnus tamaue semnnmmamasamene cannas auhmn. e remae et aans s vaeemn 35 to 4R
Maguesin . ..o iiinonieinriiiniaa il e teeee s ar s e eemesaamas e nmeans mann traces to 2
ALIINETIS v e c e eeee eeee vems oem e e mmme seas cmen mnes wamens onny o pmamas nen aean tamans meanes sasreen--nn TDCES TO R *
Sesquioxide of iron.......... e emms e eenaemaes dnan ame s amanes e nmnn s e mee thmumea s anemnns 1 to 4
TlUOrING «a e e cemane i aeaaiemanas e m e eema m e eammenesenasomecea nsetnnmey susune anrae s 1 to 2
SANA ANA BIICR vaccus cierensnnnaeroamasssnnne smnnnn vevearreoas rmeene e ememmmnnecees . 4 to12
Organic matter and combIned WaOT ..o oeoomiie saee e imnn cme e o e neen s e se 2 to 6
Moisture .o .oviwueen- RSP U P SR P P tto. 4

In addition to these ingredients, sodium, chlorine, and occasionally other elements occur in small quanfmtles.
Iron pyrites, rarely found beyond 1 per cent., are inclnded under the estimate of sulplurie acid and sesqnioxide of
iron. The organic matter is nitrogenous, containing occasionally as high as one-quarter per cent. of nitrogen.

SULPHUR AND SULPHURIC ACID.

The production of sulphar in this country is very limited, as ouly one establishment was enumerated in 1880.
The works are located about 85 miles northwest of Humboldt station, Nevada, in the Rabbit Hele range of the
Humboldt mountains, where the sulphur is mined and purified. The crude nfate.rial is found in a more or less pure
state in irregular masses, associated with gypsum and a white ash, and varies in eolor f"rom a pale. lemon yellow
to a shiny black. The latter is considered the richest, owing to its dense structure, which causes it to produce a
groater weight of sulphur to a given volume of ore. o _ i

To separate the sulphur from the accompanying impurities the crude material is eh.arged m’.to an upright cast-
iron boiler and steam is admitted. under a pressure of 40 to 60 pounds. The sulphur is run off fr_om thye bf)ttom,
remelted, and purified in pans, and cast into cylinders or roll.s weighing 250 poggds, then carried 35 m}(les)to
Humbolds, and shipped by rail to San Francisco. Until quite recent-%y i';hg mining of su.lp}n.lr has not been
profitable, mainly owing to the high cost of transportation. ’l.‘he markeﬁ is hmlt?.d to ﬂ'le Paclﬁc'coast. o bt

About twelve years since a large deposit of sulphur was discovered in Qalca,ﬂeu parish, L011}s1%mr1.a, W]'ll e ﬁ)1}ng
for petrolenm. An attempt was made two years ago to utilize this deposit, but on account of difficulties arising
from the flow of water the enterprise was abandoned. _ N '

The econsumption of sulphm{) has rapidly increased within the past few years, 'In 18:]18 96.‘:;],1049‘1321mds) ;)if(') ﬁrx;gz
sulphur were imported into the United States, and 1,756,745 pounds' in 18&550. S]nﬁ? t‘en ) t(g; S?clilluction o
largely inereased, owing to the establishment of a mumber of new acid-works, as well as a greater p

those already existing. .

i i lime, 5 to 11 per cent.
a Lquivalent to bone phosphate of lime, 55 to 61 per‘ cent. b Equivalent to carbonate of lime, P 100

64 M M
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The uses of sulphurie acid are inpumerable and its manufacture is of prime importance, large quantities
being annually consnmed in the refining of petroleum and in the manufacture of manures, sulphate of ammonia,
alum, copperas, chlorine, phosphorus, and glucose. In Turope the acid is mainly produced by the combustion of
pyrites, but in this country it is almost entirely made from sulpbur. At the present time two establishments in
New York and one in Georgia are using native sulphides of iron, and one in Vermont empleys pyrites for the
production of copperas, by the slow oxidation of the mineral.

The following table exhibits the number of establishments producing sulpi.aric acid during the census year,
and the total production for each state havi ng more than one estzolishment:

No. of PRODUCT, 1 ' No. of PRODUCT,
eatal- | . I entab-
States. Tisle i States. lisk..
muents. Fuunda. Value, . monts. Pounda. Value.
i 40 | 308,765,432 | 8, 601, 876 i W 0TI «oaren e e eeeeeaia et e meaanna e 5| 41,303,543 | $488,723
FORIO comeetieiciin e 5 24, 200, 000 386, 000
OBl DN e vee e rraen e crenn e 2 5, 105, 995 120,195 i Pennsylvania... ] 46, 346, 819 037, 522
Connecticut .......... 2 5, 143, 669 53,500 || RhodeXIsland............. cenn 2 9, 600, 000 130, 000
Marylan@.....ocveueecnn 4 43, 920, 000 340, 840 le{“ ict ci& %Mumblli‘l IllmoisN I,o(iliair%m. 9 15,154, 400 226, 817
aine, Michigan, Missouri, Neva jr-
Massachusette . 4 23, 016, 381 320, 668 zinin, and \Vegét Virginin, ! )
New Jersey. ... Cemeereeemremseanennreme e 7 74, 904, 625 093, 113

POTASSIUM BICHROMATE.

This important chemical salt, owing to the discovery of extensive chrome-iron deposits in Maryland, was one
of the first manufactured in this country. Irom this source the greater part of the chrome ores were obtained
for domestic manufacture until the discovery of ore in California, where since 1869 mauny large deposits have been
discovered and worked, particularly throughout the coast ranges. Ore also oceurs in the Sierra Nevada range, but
at present the cost of transportation is in most cases too great to admit of its utilization. Large quantities of ore
have been shipped from Del Norte and San Luis Obispo counties, California, but in the latter the supply is very
inconstant, owing to the bunchy character of the deposits. '

' The gencral results of over one hundred analyses of the ore found in California may be stated as follows:

Por cont. of

chiromic oxide.
Del Norte county...... e e e eeae tammes semeen e s. dmmman e mmetanea aama e amma e aaaaan 39 to 45
NP BOUNI Y - . o Lt e it i o i et csama e men i oo aenn e eee emceumane e mmen amn rmm e 42 to 46
Placer county....ccvmevurooauan oot e e e s e ame e n emmmeemmes cceeamenannae mmne s vm e n ama e n 35 to 56
TONUINIE GOy e e ien o cat e s anom smme ace mmmr s s emmcms cmceancnasamcanncecaaienasusananassnnnae-n 441045
San Linis ObISPO GOy - - - - ot e i e et im e c i et e e amece veme e aaan ey . 38 to 60
El Dorado county.eenee convnon iesiacnnevensne Nt e e eme e M aan s memas camcae mena e et ammeanae sare 20

The production of bichromate in the 'United States during the census year was 4,000,000 pounds, valued at
$520,000. A new company has recently been organized, which has purchased several California deposits, and will
soon begin the manufacture of this usefal chemical. The uses of potassinum bichromate are various, but are mainly
in the manufacture of chrome pigments, printing, dyeing, charging electric batteries, and in tanning leather.

POTASH.

The manufucture of “potash” and ¢ pearlash? has been carried on for a long time by the leaching of wood
ashes, the only source of these salts in the United States. The production has decreased very materially, owing to
the scarcity of wood, as well us from the competition in foreign markets, caused by the introduction of potash from
waste produets of the beet-sugar industry and from the * Stassfurt salts”. :

During the census year potash and peatlash were produced in seven states, as follows:

No. lc;f PRODUCT. ' Not. l(;f . PRODUCT.
estal- estab-
States. 1 Tish. States. ligh-
ments, |  Pounds. Value. ments. |  Pounds. Valus
TOtAL e veamesmernnne sonenneennmrnnnnnnns 68 4,578,071 |  $982, 043 || MINNEBOA-1amcamnens ccecieranereninnian s 1 146, 000 $5, 840
. New York....coccacenneanenrcacnnn-s 4 8 515, 500 23, 442
T T I 3 282, 600 11,625 || Ohiouewaceraacarananean, - .. . 12 498, 225 20, 701
Maine.......... 8 270, 209 14,010 | WiSCODBIN ... overreot ceninasams i s b} 1,511,181 o4, 428
Michigun......T.......-....................... 27 1, 393 962 62, 542

Until the introduction of the Le Blanc’s process for the manufactme of soda the alkalies were made from
the ashes of plants, trees, etc., marine plants furnishing soda and land plants potash; but this source scon became

insnfficient, for, as the demand increased, the supply of ash-producing substances decreased, consequent upon the
1010
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exhaustion of forest lands. By the introduction of Le Blanc's process soda soon became of prime importance,
and, for most purposes where an alkali was needed, replaced potash. The purposes for which potash is best
adapted are, however, sufficiently numerouns to create a steady demand for that article. Its principal uses are
for the manufacture of soft soap and for the preparation of potassium prussiate, bichromate, iodide, bromide,
permanganate, hydrate, and chlorate.

PHOSPHORUS.

The manufacture of phosphorus was begun in the United States in 1870 by Messrs. Rose & Lowell, at
Mount Holly, New Jersey. Phosphorus was then sellin g for $1 25 per pound, but the price was rapidly lowered by
Inglish competition to 70 cents in 1873, when Messrs, Rose & Lowell failed and the manufacture ceased. The
property was then purchased by the present owners, who commenced. to manufacture in J anuary, 1874, when the
price had again advanced to $1 20 per pound, presumably from the lack of American competition. Prices again
declined to 50 cents in 1878, and the works were closed, and now remain idle. In 1877 the manufacture was
undertaken in Camden, New Jersey, and has continued to the present time. It is understood that the larger part
of the product is used in the manufacture of phosphor-bronze. :

The principal use for phosphorus is in the manufacture of matches, which industry is mainly controlled in this
country by a single company, who have contracted with an LEnglish ecompany for their phosphorus supply at a price
considerably below the market price in England and below the cost of productien here. The market price of
phosphorus in England to-day is about 70 cents, but it is imported into the United States, an ad valorem duty ot
20 per cent. being paid, and is sold in New York for 60 cents per pound.

During the census year the production of phosphorus in the United States was 56,292 pounds, valued at
$29,271, while the value of importations was $78,253.

BORAX (BIBORATE OF SODA).

Until 1872 all borax used in this country was either imported as such or was manufactured here from imported
boracic acid j but during that year extensive deposits of natural borax were developed on the Pacific coast, and,
by domestic competition, the price rapidly declined from 32 cents per pound in 1872 to 8 cents in 1879. (a) -

Borax was first produced in California from the waters of Borax lake, in Lake county, a narrow sheet of water
about one mile in length, whose contents at certain seasons were found to consist of a saturated solution of borax.
It was also found that the mud at the bottom of this shallow lake was filled with borax crystals, and movable
coffer-dams were put down, the mud was dug out and leached, and the partially-purified article prepared ; but the
weakening of the water and the solution of the erystals by the entrance of fresh water, as well as the discovery of
large deposits in Nevada, caused the abandonment of these works several years since.

IFour companies on the Pacific coast were engaged in the manufacture of borax during the census year; three
raised and purified the natural borax, and the fourth made a small amount from native borate of lime, The oldest
and most productive works are located near Columbus, Bsmeralda county, Nevada. The- borax occurs here as an
efflorescence on the surface, and also impregnates the soil, in conjunction With.bora.te of lnpe (Ulexite), sulphate of
lime, and common salt. The soil is leached in large vats, and the borax is purified by settling and suba?e:quen’t slow
erystallization. The product is then hauled by wagons, 360 miles, to Wadsworth, on the Central Pacific railroad,
and sent by rail to San Francisco, where it is shipped east by vessel. ’ o )

Another large deposit oceurs in San Bernardino county, California, in the slate range, which is worked in a
similar manuer, the product being hauled to San Bernardino. _ .

The extent of the deposits of ecrude horax proves to have been largely overestim ateclz and they are nOW gen erally
recognized to be only temporafy in c¢haracter. Dounbtless, when these are exhausted, if no qthers are discovered,
increased facilities for transportation will cause the borate of lime, now neglected, to be used in the manufacture of
borax. : .

’ BROMINE.

The manufacture of bromine was begun in this country in 1846 by Dr. David Alteryof Freeport, Pennsyl_vapm,
who continued the business for about ten years aund sold the producs for from $6 tf’ §8 per pound. At this time
bromine was mainly unsed in the preparation of daguerreotype plafce.as, but Whe.n this method of photography was
superseded the demand for bromine decreased, and, in consequence, its productl.on ceased. . g

In 1866 the discovery of the value of potassium bromide as a nerve s.eda ive caused a renewed deman :r-
bromine, and Messrs., Rosengarten & Sons, of Philadelphia, segt a chemist (Mr. C. W. Bodey? to gzlmlregtmzng
investigate the subject. Works were erected, and the first bljomll?e was made May 3Q (.)f ﬂslg; yea,xi. ' e ee;?cte‘l
increased so rapidly that the supply of bittern becameinsufficient in Penxls5:1\'an1a, and 11%111 t W{)I‘l(‘b ;&l'lerz orected
in Pomeroy, Meigs county, Ohio. As the demand grew the pr‘oductlon als‘o increased ?apxé z ) an; é 0y t‘em 1818, 0
of improved processes of manufacture, the price steadily declined from $6 per pound in 1856 to 28 cents \

a It had gradually ud;ranced to 13} cents in January, 1882, Jo11
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During the census year there were twelve establishments in operation in the following states, as follows : (a)
No. of PRODUCT,
States. estah- .
lish-
o ments. Pounds. Valuos,
TTOBAL + e eesas rsesenee sammcmenamansaas o meamoa <o eeoebeeest Nt nRRtmteea s beonseartnnmnn <osion e ettnaearurannnns 12 404, 690 $114, 762
OO e eereeemeetccaeeseseae s e amas e e st e Sa aremn e SeemeeanetisatemaNAs s eseoastanaaarnnaneeenena e nte s ere e, 5 160, 850 4o, 462
a8 ) 8 90, 000 25,120
B =TT T o 1 R R 4 163, 840 48, 170

Analyses of the following bitterns have been published :

1. Sample from Freeport, Armstrong county, Pennsylvania, analyzed by Mr. M. H. Boyé, in 1848:

Por cent,

Potassium hloride. o o it i e e e el eiiea e cicumesaeccn smemat e e cmmn rammar camean senmen s 0,128
BoQITym ChloTIde - oo oot a e o e e e e e a e meme cmameaeesseiatsennnana e amanas s 0.877
Caleitin ChIoTIde oo e e e s tamecm cemmcs e e m et e e a s a4 asaeaacses aac sens s mmecremn e ceaa e ane e, 24, 640
Magnesinm jodides, bromides, and hloTides. au . ceenme coinnncmne e cmncemnc i ceceionananensenmmenn e mannan 10, 146
TOtal BOMAR «vun e et ciae et meve meeamrmmsamets curs coaa cimsaumnss manscannnres sansamencnones unnn sammnn 35,791

The proportion of magnesium salts was divided as follows: :

Per cont.

13 62720 4T £ gy RO B8 .Y 4103
BIOIITIB . - e ce s e cm emeams oo mh smaemamaca cacees sane snenenemas mens cnne annssenenmte cennsscnasamnmese veewaa  0.7010
CRIOTIIIO nave aemce ceemme cant cmas moas smecan cmns cmea smas amaaan amusares amenmonsasscannsee savnonese et mmn - 6, 8660
T 0T e - s e et o msaa ra e mmr aa e cmarmaamee eaueaneaas smme e anneamm e e ane wmmnreh emeaane hannen e 0, 0035
Tota.]..-.._..---..............--....-.-.......-.............: ....................................... 10, 1455

2. Samples taken in 1880 from Midland, Michigan, and analyzed by Mr. Ayers, at the university of Michigan,

resulted as follows (specific gravity, 1.2657): .
No. 1.
Per cent,
Sodinm chloride .oovevvenmmecamaacaaao, . 5. 67564

Caleium ehloride ..o et miemi e cmrd s cmmman e

Magnesinm chloride ...u.. cmeceeee oo e i iiraieecre rrvee e aaan s 3.9263
Magnesium bromide. . ... veuuemr o i it it it ceeeceee .. 4,8356
Caleium SulPhate. .o s imme cre e et i et il mare e e i e cee s 0, 0160
L - 63. 3941

B RN 92,2048

No. 2,

Per cent.

6.0801
14, 5859
3.4019
4.8356
0. 0160
63,3941

92.3136

At Pomeroy, Ohio, about one ounce of bromine is obtained from a gallon of bittern, or one pound for every two-

barrels of salt made.

The salt brines of the United States are richer in bromine than those of any other part of the known world,
and new furnish large quantities for exportation. Home competition has lowered the price, until the profits of

the business have been reduced to a very small margin.

NITRO-GLYCERINE.

This “high explosive” was first prepared in the laboratory in 1847, but it was not until 1865 that its great
value as'a blasting agent; began to be recognized. It was first used in its pure liguid state, and many terrible
accidents accompanied its transportation and use. This caused attempts to be made to reduce its dangerously
explosive character; which resulted, in 1867, in the invention of dynamite, and led to its gradual introduction.

The general -composition of dynamite consists of an absorbent, such as “infusorial earth?”, saturated with
nitro-glycerine. It is found that a good “earth” will absorb from three to four times its weight of nitro-glycerine,

and possesses the advantage over other absorbents of retaining it even under heavy pressure.

Dauring the census year nineteen establishments were in operation making nitro-glycerine, as follows :

No. of PRODUCT,
States. % %12‘1‘}," -
% ments. Pounds, Value.
TTOHL. v me e eee e siesc de b s e e e ansmsnneesmambte e annadaenen trEanann o emmnteeearenannsraanas cramccaernstaeanes "1 8,089, 722 #1, 830,417
RO - < e e Ce et e e e csmam e e e e meeaemneeinan veanneseanantmannaneemmseemnsuenaneneennas manmeniesrnteseans 1 1,249,424 655, 080-
e L G S 10 622, 835 424, 837
Massachusetts, Michigan, New Jersoy, Now York, and OBIO «...uee cecie covnssvmmnnnsanseensenss snmmaiommsessnsmracs snns 5 1,274, 463 744, 900:
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a Since the eensus year the manufacture of bromine has been started at Midland, Michigan, with considerable success.
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The production ha.s', ho.weve{', larg:ely increased since that period ; but the largest nitro-glycerine works in the
East, owned by a combination of leadinyg gunpowder manufacturers, though in process of construction during the
census year, did not begin operations till its close. Another large concern in California also commenced about
the same time.

ACETATE OF LIME,

The manufacture of acetate of lime and its associated product, methylic aleohol, was started in the United
States about the year 1867 by Messrs. J. A. Emmons and A. 8. Saxon, in Crawford county, Pennsylvania. Their
production gradually increased, and in 1874 Mr. George O. Edwards established the Burcey Chemical Company at
Binghamton, New York, to refine the erude wood spirit obtained from the various acetate manufacturers. During
the censns year seventeen establishments were in operation in the following states :

PRODUCT.
No. gf Crude
States. ) ﬂﬁt“ - Acetate of lime. methslie | Charcoal.
sh- alcoliol.
ments.
Pounda, Value. Value. Value.

TEOBAL: + e e s sweemescnsnncnesas s ansnnnsnnennsnnecotnsnansasstusssntoranronnnneisnrnn e 17 8,593, 009 $156,802 | 486,274 $31,770
BT e 2 S SO PPPPPPP 8 8,171, 544 78,080 58, 284 10,700
Pennsylvanin...coveveecenenan T T T LTI PP 3 1,260, 000 30, 650 17, 040 5,800
Michigan, Maryland, Massachusetts, Vermont, Rhode Island, and New Jersey ..........ooioveeeuns 8 2,161,465 48,156 16, 000 15,770

Beside the above amount of dry acetate, three establishments produced 130,000 gallons of liquid acetate
(strength 150 to 36° Baumé), valued at $12,200. (a)

Two qualities of acetate are produced, known as “hrown” and ¢gray”, the production of the latter forming
about one-fifth of the total. '

@ Since the census year the produetion has rapidly inoreased, until in April, 1882, twenty-eight firms were engaged in this
manufacture, producing an average of 550 tons of acetate and 600 barrels of spirits per month. As several of these firms have more than

one works, tho total number of establishments is estimated as thirty-five. 1013
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Part IT—PRODUCTION OF

GENERAL DISCUSSION.

SALT.

In the following table the most important statistics have been summarized as a basis for comparison of ‘the
condition of the salt industry in 1870 and 1880 respectively, with the percentage of increase or decrease:

wo. | s | Tt
Number of establishments .......cevune. 282 208 ¥ 4,08
Number of Llocks or furnaces 402 808 * 23,38
Number of vats or ponds.......oooans 24, 625 47, 462 93,52
Total capital employed 6, 561, 615 #8, 225, 740 25,88
Total wagea paid.c.evooounieiecuonnns $1, 146, 910 $1, 260, 023 g.86
© Total value of materials used . $1, 760, 670 $2, 074, 040 17,80
Total valiuo Of 881t PIOAUEEN. o uaecacmnn . cntoreameaccanssannonrasaacesscssannnnsnsessaanmmnenervasssannessammssvmnsenes $4, 818, 220 $4, 829, 566 0.24
Total bushols of salt produced ...ovvueenneonnn Wet o n te e e aboiaaaan e eamuaa s nArn. e buu e nasats s s 17, 608, 105 20, 805, 208 09,20

* Decrease,

By this it will be seen that the number of establishments and the number of blocks have decreased, while the
capital and production have largely increased; but at the same time it appears that only 38.71 per cent. of the
capital was turned over in 1880, to 73.43 per cent. in 1870; 69.03 per cent. of the value of the product was paid out
for wages and materials in 1880, to ¢0,35 per cent. in 1870; and, though the amount of the product has increased

69,29 per cent., the value has increased only 0.24 per cent.

In the production of salt the brine is evaporated either by solar heat or by artificial heat, the former being
exclusively used in the evaporation of surface brines, and the latter being generally employed for subterranean brines.
In evaporation by artificial heat two distinct methods of heating are in use: First, by direct heat, as in the pan
and kettle process; and second, by steam passing through pipes in the seftlers and grainers. In Michigan steam’
is furnished by the exhaust of the adjoining saw-mills; in other localities by close evaporators or covered pans.

TapLe L—GENERAL STATISTICS OF SALT PRODUCTION IN THE UNITED STATES: 1880,

0 i
AVERAGENUMBER & -
. OF HANDS EM- > 5””?}‘?{’1‘1{.‘%‘“” BY ARTIFICIAL MEAT.
¥ PLOYED, B g
g 7 g T
3 [~ . -] = O’_"
A B 15| & Eh 4 E Machines.
Btates and Territo- | 73 A g £ & ?Lm
ries. g ) "; 258 g & 5 8 & & ) y :
s e 18] 3 L Eoleb, 8 8 g g g
“ E |2 g on g legrllw 2, 2. @, 8.
B g8 % o=l 58 RE HE ] R g 5 =
5 4 208 g & | S (o8l aS | ot |88 | B | 93 £ | 5%
5005 | S|E|E % J2)FEElzT s BA[ 4 B2 BFOJE B
o < — >
= S g [mi 8 = Bl B | M < AR & < & |
No. | Feet. No. | No. | Gallons. | No. |Gallons.| No, | Gallons. | No. | Gallons.
The United States.| 208 |$8,225,740 || 4,125 | 20 | 144 $1,260,023 | 646 |..... weero-| 308 9,345 | 1,187,507 {1,008 668,207 | 661 | 19,586,670 | 527 | 5,178,718
Californiat -....... o 2 275, 650 188 joew]uannn. 50, 620
Kansas ceceuevnsnvnn- 1 8,000 2 P S 700
Kentucky cevanmeceen. 8 20, 500 i 3 PR DR 8,760
Lonisinnnf ...... vora 1 250, 000 45 leraalvnaennn 11, 000
Massachusettat ..... 5 9, 000 1 PR S 1, 030
Michigan 86 12,147,200 || 1,416 3:...] B2 | 541,852 200 882 | 02,8 108| 174| 21,852 64 |281,267
Novadn ..... 7 45, 800 81 3 2 9, 688 160 80 | 12,0 {l.cen-. PR FUTR P
Now York 64 | 2,286,081 062 | 11 30 274, 087 42 | 822 | 69.5 | 134 | 8,347 | 1,086,540 j-eurni]ianiinn 260 | 10,881,081 [, ceaenliaaann vee
[6) 131 SN 25 832, 600 49| 2 2 105, 261 58 | 912 | 86.8 26 201 22,2065 | 369 {150, 632 50 | 1,202,085 i3] 501, 484
Pennsylvania........ 16 234, 500 181 |.-.. 6] - 52,047 19| 883 | 24.9 L 20 PO IO 21 | 66,300 21 450, 062 24 174, 507
TEXAS cervnvmnaeannes 8 92, 000 174{ 1 1 ' 8,160 1 10 ... - 2 59 .5, 800 {....-. . 500
Ttah -veveriinmnnemns 10. 13, 400 62| B 8 20, 932 4 2| 825 P20 PR PR S, TS S e B B T
Virginit couees aocann. 1| 1,000, 000 76 feeeifenanan] 14,210 2| 2721 80.0 4 3400 87,400 |rewern]ierrnnsimueeiireermmman e e cannan
West Virginia ....... - 15 910, 500 702 |... 34 160, 227 57 [1,042.| 856.6 i U 1 P 614 |2185, 588 L 576, 512 79 | 1,183,809
WYOmIng. < - crarans 1 8, 000 b3 N I C1,400 e ] e N e 4 11118 PO ISRV RN I -

* 40 galometer == 1° Banmé, t Salt made from sea-water,
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¢} Rocle-salt mined and ground.
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TABLE L—GENERAL STATISTICS OF SALT PRODUCTION IN THE UNITED STATES: 1880-—Continued,

BY ARTIFICIAL HEAT—continued, DY HOLAR EVAP®RATION. } PRODUCTS.
5 : Valne of all Tatal : :
States :;‘%gsTelTlto- Matarials. méhe}- i“a. vah;u of 11111 Macbines. Potal l Total
' orinls. materials. valuo of ma-! Salt. valuo of all
Coal. Value. Wood, Value. Y)%;Ed:}‘ Agiflf‘g“te terials, products.
- Tons. Cords. KNumber. | Squarefeet. Bushels.
The United States.| 453,846 | $402, 050 541,179 $423, 141 $1, 080, 936 $2, 007, 036 47, 462 75, 253, 446 $067, 013 29, 805, 208 i $4, 820, 506
" . B | : .
Californiga* .......... 13 76 125 300 40 4186 203 17,713, 602 19, 679 884,743 121, 650
Xansas coorvencasenas - . . feamaseanaaans 60, 006 710 13, 000 5,700
Kentucky ...... . . JPFRURY | I < ¢ I8 N A1 11 N AU PRSP (R e 83, 000 21,950
Louisinnat...ee-.- renrden . RN ISR 312, 000 56,160
Masgachusetta * ..... 316, 420 20 9, 575 3,800
" Michigan .eeeennn-- .- 867, 180 2,500 | 12,495, §85 2,971, 413
Nevads ...... vamesens 543, 063 6, B0O 182, 408 92, 640
New York.oeeannen.. 136, 843 240,112 2383, 004 473,116 42,038 12, 068, 706 33, 004 8, 748,203 1,107, 760
L0111+ J PN 133,470 112, 044 90, 208 202, 543 2, 6560, 301 o063, 791
Pennsylvania........ 65, 760 87,141 |...... [P 36, 006 74, 047 B51, 460 177,415
Texas covecanensan B preresaeens 2,900 G, 400 1,200 7, 600 8 16, 64¢ 1, 500 50, 600 20, 700
Utah ...oev.e wamasrasfenanaennn S T T, 400 480 20 600 483, 800 60, 280
417470 SRS DR 12, 000 86, 000 3, 000 89, 000 425, 805 127,678
‘West Virginia....... 124,010 100,178 162 269 01, 666 102,113 2, 679,438 380, 369
Wyoming...... U I IS PO 780 1,460 [|oeeen-n. e . 1,460 5, 000 8,760
* Salt made from sea-water. t Rock-anlt mined and ground.
SALT, GROUND OR REFINED.
] AVERAGE NUMBER OF { T
g LANDS HMPLOYED. 5. g MATERIALS, PRODUQTB.
L] o 2 = o - e A
w8 E e | F |5, g Ck 4 “
States. °3 ad & & & g8y : B w g = E4
. w2 & H L35 ] B &% g & 5 =5 2
k] 3 @ 2 8 R3] R 3 ) © b [ 2
2003 lerldc| R ZFe ) 20 g L | o2 2B gE ) 2 2
g & g | BN | g | ga8d F ] s cl 3R | g = c
=] Q = [ 3] & 4] = B = = & &% >
Tho United States. 5| $322, 000 149 4 8| %44, 007 1,746 | $5,743 200 $500 | 9274, 4560 | $280,008 || 1,044,600 | $361, G56
T = s ] e =
California. ... ...c.. 1 85, 000 8 2 2 6,800 |i.eecennne esecmauaaifoammancens|ocanaaains 40, 008 40, 000 06, 600 {0, 000
Meing ccevevennnnan.. 2 1,700 [: 2 PR 1,300 ||.-... PN T P P 2,750 2,750 8, 000 4,750
Michigan ...... canue 1 7, 000 7 7 [ 5, 000 500 2, 500 200 500 16, 000 16, 600 60, 000 30, 000
Now York..oovuuemnn. 4 229, 200 130 38 |..... e 81, 807 - 1,246 8,248 |coaaiiiiie]iinnin .e.l 215,700 | 218,943 920, 000 2646, 906

The following table exhibits the amount of salt produced by the various processes, and the sources from which
the brines are derived : ‘

BY ARTIFICIAL HEAT FROM 8UB-

BY BOLAR EVAPORATION, ) TERRANEAN BRINES.
States and territories. From From- By kettls By st
v steam
F{)‘:; ‘:gg‘eror mg:}‘;‘},_ t‘;ﬁf&"" subterranean 'Xr- pan evaporation

deponits. brines. process. Process.

Bushels. Bushels. Bushels, Bushels. Bushels.
Total cuneeervacanan cnrreurerramnanes terenesoeiameeseenraeasecans semeecniens 887, 968 030, 808 3, 011, 000 8, 860, 171 16,115, 351

............... ) 878, 303

Massichusetts ........ [ P, Hevecusemarsessacessentornatnntnntnas

*
AUCHIEED + v oeeenn S e w00 | £ 7 Moo |} 1027505
Fevads rceueennn eemaeeaen emetnaesertenaenriean fevarnmaeanes BT, 500 ||uevmanmmmacuinerloanasniennenaan .
NeWYOTK . cveeveiemneiiiicirinsiancnnasas warreareeaans 2, 777,000 6,071,208 [eaernemcnsiinnen
OHI0 vveerennnnrmasacnsoannsnressaasonsssancenmsones 276, 843 2,873,058
BT N v PO TR IPSTORPPPPPRN PRISTPSPEETPRES FEPTTERLPERRE TR | CRTEEEEP renneen 851,450
TexXa8...0.u.. amvsseammenaes eeemerereaaaane teeveacnsesacanesnarann
Ttah .. ciiimeeiercaanraninninen hrammedemsrmmanacmitenatiacninnsisansioaneaans
Virginia ..oocoo00 bewraamaerseanrnn reemeenaaaan e etaveamerreasesanann :
VRSt VALEIN Oy e e v e e occenreanmirearsnaaacsasarannromsessmmrennmanncemnnosanens | D 2,679, 438

Wyoming........ e rheeeusamiratrennnonaaaons memecaraness s AN

e

* Kettle process. . t Pan process ; used only in Mishigon.

&
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The following table shows the production of a number of the principal states and territories in the order of
present production, with a statement of the increase during the decade from 1870 to 1880, with percentages.

PRODUCT IN BUSHBLS, 1 INCREASE,
States. Ranlk,
1880. { 1870, ‘ Bushels. [ Pereentage.
]
Michigan ....... 1 12, 425, 885 l 3,081,816 8, 444, 500 !‘ 212
New Yorkeecenn.n 2 8,748,203 | * 8,715,170 33, 027 i ..............
West Virginia.... 3 2, 679, 438 4, 683, 750 1, 964, 812 42
(07131, S, 4 2, 660, 301 2, 808, 649 248, 848 t—19
OB OTIIR 1 aiemme et atiit chniecre i snanasararecriamecaeanetnasascaasen tauasannmsncns amay 5 884,743 174, 856 709, 888 406
Eo:zn-xg'lvaniu ..................................................................................... 6 851,460 579, 970 271, 480 47
TBAR oo e ianarenanaamsnessnsmee e rracisaaraseanscantossannnsontnstosneaansmsrressaseinatennss 7 483, 800 1,950 481, 860 24,710
B8y T U e mmmaranaaan- mencacana Cemeeemeeaans 8 4285, 805 2, 063 423, 832 20, 544
LOTIBLAT Y e 2 n e v e v mencmae s ntmmaann ansnseamoeraenn s aan e aaman et ettt iemtam o n—eennns 9 812, 000 128, 000 184, 000 144
ROD U O Y ¢ oo ueieciarmatennesrorsasronsnnesmonsnanasbununssneseresenosonansssnosamniecsscanonnos 10 83, 000 64, 000 19, 000 20
B T TN R 1 1 SO 11 9, 576 22, 846 18,271 t —58

* These figures are an average taken from the amounte reported by the New York state salt inspector for 1869 and 1870, ns the figures of the Censua Office are

ovidently incorreot.
t Decrense,

Itis apparent that the greatest increase has been in Michigan, Utah, Virginia, and California. In New York the
production did not materially increase, while in West Virginia, Massachusetts, and Ohio a large decrease is shown.

TasLe IL—COMPARATIVE STATEMENT OF THE SALT INDUSTRY ACCORDING TO THE CENSUS REPORTS OF 1880, 1870,

' AND 1860. .
Number of estab. | Number of blocks Number of vats or s 5
lishments, or furnaces. ponds. Capital employed. Wages paid.
States.

1880, |1870. | 1860, 1880, | 1870. | 1860,* || 1880, | 1870. | 1860.* 1880. 1870, 1800. " 1880, 1870. 1800,
Tho United States. | 268 | 282 | 899 308 [ 402 |........ 47,462 | 24,525 |........ $8, 225, 740 | $6, 561, 615 | $3, 602, 215 1| $1, 260, 023 | $1, 146,910 $371, 054
CRlLOTTIN - v e ne e wmanes 25| 8| 2 P X IO U 203 Blierans 875, 650 66, 500 800 50, 620 15,400 " B, 400
Eontioky -cvev connns a| 4! 6 G2 IR FOUUS | ISR S A veeead| 20,500 16, 500 70, 000 8, 750 10,070 14,978
Massachusetts......... ] 9 - 21 DR DI PR 456 | 2,755 |-....... 9, 000 27,300 30, 525 1,080 1,876 5, 8982
86 a5 1 103 TO [oeeienn, 3,750 | 8,461 |........ 2, 147,208 | 1,717,500 100, 000 541, 862 831,280 200
60| o3| 208 13¢| 247 )..c-.. 42,030 [ 18,106 |........ 2,986,081 | 1,584,211 | 2,818,580 274,087 | 204,226 24, 520
251 40| 28| 28] 181 ]eee.....|l.. SN IR P 832,600 | 1,085,004 | 838,700’ 105,261 | 161,420 01,524
W) 27 B4l 16 P OO | A Y IO 934,500 | 171,700 100, 800 52, 047 57, 980 64,776
10 h IR 3 U IO 18 frveeendennnnns, 13, 400 650 foemenernanen 20, 932 300 {oveverannns
West Vicginia(a)...... 10 20 114 b U2 PR P! | P 64 onennnnn 1, 910, 500 | 1, 031, 80O 523, 800 174,446 200, 800 148, 404
Otthe? atates and terri 13 15 v b 2 44 |ouannn.. 96 120 4..a..... 390, 300 260, 050 124, 000 30, 998 75, 600 16, 200

orios,
Total value of 21l materials used. Bushels of snlt produced. Tofpl value of salt produced.
States. -

1880, 1870, 1860. 1880, 1870, 1800, 1880, 1870. 1860,
The United States. 42,074,040 |  $1,760,070 | $1, 054,980 99, 805, 208 17, 606, 105 12,717,198 $4, 820, 506 $d, 818, 220 $2, 280, 504
Cnlifornia eeeeee. . . 10,405 | oo 884, 743 174,855 44, 000 121, 650 48, 150 7,100
Eentuoly «ceeees cvnns 9, 008 5,520 7,450 23, 000 64, 000 169, 665 21, 960 20, 920 41,100
Massachusetts. ... 20 250 1, 020 8, 576 22, 846 81, 526 38, 800 11, 5560 9,832
Michigan ..... 1, 009,733 410, 561 278 12, 425, 885 3, D81, 816 2,360 2,271,013 1,178, 811 600
NOW YOI «oancnreennns 507, 020 494, 854 676, 301 8, 748, 203 4,077,720 7,521,835 1,107,760 925, 700 1, 289, 511
L4211 1 202, 543 3562, 922 189, 627 2, 650, 301 2, 898, 649 1,748, 200 863, 701 778, 402 276, 871
Ponnsylvanis.ce....... 14, 047 88, 208 48, 602 851, 450 570, 970 1,011, 800 177,416 187,812 196, 016
Ttah cevirn cncevnnmvnss 4, 000 240 Jemme il 483, 800 1,080 {eeieviinercanans 80, 280 T80 |veicasacananan
West Virginia{a)...... 281,113 385, 255 166, 204 3, 105, 338 4, 636, 813 2,076, 6518 508, 047 1, 508, 855 410, 884
' Other states and terrl. 17, 070 27, 865 15, 500 563, 008 | 268, 986 116, 800 102, 960 164, 650 50, 800

tories,

* Not enumerated.

} These fignres are evidentlyincorract, as the New Yorlk state salt ingpeator reported 8,662,237 bushels in 1860, and 8,748,115 bushels in 1870,

a Including Virginia, as follows:

Number of eatab- Number of blocks | Number of vats or . Total vafue of all | Bushels of salt pro- | Total value of salk
lishments. or furnaces. ponds. Capitel employed. Wages paid. materials used. duced. P produced,
- 1880. 1870. 1880, | 1870, 1880, 1870. 1880, 1870. 1880, 1870, 1880, 1870, 1880, 1870, 1880, 1870,
1 2 I O I [, , .......... $1,000,000 $200 | $14,219 |.orinnen.. 39,000 $400 | 425, 806 2,003 | 4127, 678 $1, 260

In 1860 the division of the state had not as yet been accomplished.
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i
; TapLe IIL—ANALYSES OF BRINES AND ROCK-SALT IN THI; UNITED STATES.
) i & g & - o ) e
: = % 2] o 2 8 Eg 8. £ =D
: © 3 go ‘3 o E @ g3 ] 5 ‘d <.
Datoofanalysia, - Locality. 2d G qé E 'E 28 | E8 g.a o5 2 - Analyst,
g% (Bl g8 B g |ERlgdl SR 5 | B2
& |8 |A° | & |& |8 |A° 18| &8 | &8
BRINES.
: ' Per ct. | Per ct.| Peret.| Percl.| Perct.| Perct.| Perct.| Per ot.| Perct.| Per ot
Julv 5,1862 ....| Byracase, New Yorlk «.cvvemaenannenn. 15. 8570 | 0.0795 | 0.1440 Traces.] 0,0020 | 0.5747 |.... ..o }oemiieci]iunnann 10,1500 | Dr. C. A, Gessmnnu,
Geddes, New York .oooeeuervraieinn, 15,2027 | 0.0795 | 0,1449 |........ 0,0012 § 0.5747 |...vovefomaranai]aeniion, 16. 0070 Do.
Salina, New Yorlk ....ccvenennnnniinn, 14,0443 | 0,0827 | 0.1316 {.oen.... 0.0021 { 0.5873 {........|... O U 15, 7480 Do.
Tiverpool, New Yorle..oecevevmeannit 14,1483 | 0,1037 | 0,1330 |..-..... 0.0010 | 0.8284 1. ..ot Jeeniias [oeeinnn 14, 9100 Do. .
April 11,1880 ..| Saginaw valley (first well), Michigan .| 17.9120 | 2.1420 | 1.5220 |........ 0.1050 | 0,1160 |....ovn]eunnnne, 0. 2200 | 22,0170 | Profeasor Douglnsas,
October, 1862...| Banks, Bay county, Michigan......... 10,8506 | 2.0611 | 1. 2612 24.1540 | Dr. C. A, Giesamani.
| Port Austin, Huron county, Michigan.| 17,6161 | 8.1274 | 1. 5675 29,3239 Do,
ﬁ East Towas, Toaco county, Michigan. .} 15. 6141 | 3.4843 | 1, 2438 20. 3767 Do.
December, 1879 | San Francisco bay, California...... .. LBTEB Y ... 0. 3030 3. 0381 | Fr. Gutzkow,
2 East Saginaw, Michigan ..-...c.co ... 16,8710 | 8,2873 | 1,7743 22,1570 | Professor Chilton,
Saltsburgly, Indiana county TPenngyl- 7,1820 | 1. 5726 | 0. 3986 9. 1116 | George J, Poepplein.
_ vania. .
Pittsbur;{h, Allegheny county, Penn- 2.2756 | 0.8900 | 0.1344 |.vivveifommeneiidiannn, PPN PR FOs 2, 8000 | G. H.Cook |
sylvan: .
Charleston, Kanawha county, West | 7.3004 [ 1.5162 [ 0.87M4 [....iufemnncnnifounnnes. JURURUR SR S 5. 2000 Do!
Virginia.
Saltville, Smythe county, Virginin ....{ 26.0750 ]+ .eavoei]iaciearidiommnani|iamanan, 0.8221 | 0.2029 |.o.oan oo, 20. 4000 De.
Great Salt Lake, Utall.ceeer auaen.... 11,8628 |..er.n.. 1.4009 |..eiieni]imaiaaen 0,0858 |, .-ennnn 1,4684 | 0.0862 | 14,0041 | Professor 0. D, Allen.
. ROCK-BALT.
| 2.1 S Wyoming, New York..couecsvrennn. 93, 7400 .| 1.0960 |, 99, 8810 | Dr, F. T, Engelbardt.
Aungnst, 1869.. .| Potit Angoisland, Yberiaparish, Louis- | 99. 6170 0. 3180 08. 9970 | Josoph Jones, M. D.
inna.
Saltville, Smytho county, Virginin ...} 00,5500 | TIace, | ceevaasfioneear]oreniesifirarmiiiniemae]ornernns 0.4500 {100, 0000 | C. B. Hayden.
\ * Insoluble matter.
; TABLE IV.~ANALYSES OF COMMON SALT PREPARED IFOR MARKET.
.; -~
§ S 5 B .
% 5 ' :g ] 'g'g E 2 'g g % g
: Dateofnnalysis. Kind of salt, - Locality. E% Egé ag EE E‘,Lg @ B Authority.
. : o H 8 3 B% ] @ 2
| L) 5 G ! 5 : ]
; 3 g |27 |8 8% | 8 | §
x' ) : Perct. | Peret.| Perct.| Perct.| Perot.| Perct. | Por et
o 1854 ceeeeie . ] Solarsalt L. 07,8100 | 0.0500 | 0,0500 | 10500 [..uoevfuunivans 1. 5400 | Professor Cook.
i April7,1875....| Factory.filled dairy (kettle 07,7588 |..-..... 0,0501 | 1.2272 | 0,0760 } 0.0564 | 0.7880 | Walz and Stillwell.
Process).
: ...... [ U RN P (30 N 08,5242 | 0.0478 | 0,0846 | 0.7217 |..-... | 0,0264 | 0, G280 Do. .
,sé {Published)3876| First quality (kettle process). .| Bost Saginaw, Michigan ,..... 45,8422 | 0.3564 | 0.1408 | 0.8186 |........]........ 3.8441 | Dr. C. A. GYessmann,
a4 " Tirst quality (pan process) ....| Bay City, Michigan.......ceav. 07,2880 | 0.3200 | 0.8400 | 0.6070 ..] 1.8460 | 8.8, Garrignes, Ph. G,
Tirst quality (steam evapora. | Bast Saginaw, Michigan ...... 04, 8660 | 1.3050 | 0, 0940 | 0,4780 3.4780 | Dr, H. C. Hahn.
4 tion process)
3 BOIBL cenemeeincnn vevrannneranns Zilwaukeo, Saginaw county, | 96.4700 | 0,7430 | 04170 | 0.1780 |...ouvnt)ocunnnns 2.1970 Do.
. ) Michigan.
186L....ceeee., Fine ()nteum ovaporation pro- | Hocking Valley, Ohio......... 93,2600 | 1.4300 } 0,7000 |.cccooosfiannnnns 0.0100 | 4.€000 | Dr. C, A. GGessmann,
cess), .
...... A0 voveiecarcuieundveen..| Mnson City, West Virginin...] 957700 | 0, 6100 | 0.0400 |-i....cuf.voenul] 6.1100 | 8.4700 Do.
First quality (steam evapora- | Charleston, Kanawha county, | 91.3100 | 1,2600 | 0.4800 {..c.ouni]iannans venrweno| 7.0000 | J.P. Hale, M. D,
tion process), West Vlrgm 2.
...... Q0 vveraameereennnnnes]immne Q0 icrcecieicaeneaaeaes| $6.8800 f 0,2200 |L.oiii i feeaeeaeifioniana fiaaniaa | 8. 4000 Do,
First quality (kottle process) ..| Saltville, Smythe county, Vir- | 80,1300 {eeeeroni]innennn 0,6800 | 0, 1100 |..-v.uus 0.1000 | George W. Palmer.
' , ginia.
April 16,1874. ..] Solar (from bay water) ........ Mguini. Eden, Alameda county,| 98,4860 |.... .. ]cceevnci]ocncnnns *0, BBEO |.couonnn 1. 2000 | Fallkeman nnd Reose,
ali fornia.
March 14,1879 . coo @0 ceneeecicann e inre|ean U 1 YO SN 99, £400 Not given. Prof. Thomns Price.
January 26, 1881) Groundrock.come.aicanrienn.- I’eﬁxt Anse, Iberin parish, [ 99.8800 | Trace, [........ 0,1260 Prof. B, W. Hilgard.
ouisiana.

* Salphates of lime and mngnesia.

Considerable difficulty has been experienced in the collection of the salt statistics, owing to a difference in
nomenclature as well as in methods of manufacture in the various salt-producing sections. Two instruments are
in use for the determination of density: the salometer in Michigan and New York, and Banmé&s hy drometer in
California, Ohio, Pennsylvania, and West Virginia, 10 of the formwer being equal to 0 26° Baumé, or, conversely, 19
Baumé is about equivalent to 4° salometer. The division of this salometer is based on the capamty of water for
holding salt in solution, zero 1‘epresentmg pure water (at 60° I.), and 1000 water saturated with salt. In this report
the strength of brine is indicated by this salometer, whose degrees are readily convertible into the Baumé scale

throngh division by iour.
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28 MANUFACTURE OF CHEMICAL PRODUCTS AND SALT.

The accompanying map represents graphically the location of the industry, processes employed, and the
relative production of the various sections engaged in the manufacture, as well as the source of the brine supply.

Table III gives a statement of the composition of the best known brines; Table IV gives analyses of the
manufactared product. These analyses are believed to be representative, though not complete; only two giving
the percentage of bromides. They have been collated from various sources, and are of value to show not only the
purity of the brines, but also as far as possible the other salts contained in the bitterns. These are utilized to some
extent for the manufacture of ‘epsom salts in Massachusetts, bromine in Pennsylvania, West Virginia, Ohio, and
Michigan, and magnesium carbonate in California.

The consumption of salt in the United States during the year 1880 is estimated at 48,000,000 bushels, while
the production was 29,505,208 bushels.

In the eastern states the industry has suffered from two causes,which have combined to limit the market to a
smaller civcuit: TFirst, Liverpool salt, brought as ballast, has practically controlled the market on the seaboard;
and, second, in the western market, where large quantities of salt are used for meat- packmg, the low prices of
Mmlugwn salt have defied competition.

The latter portion of Table I gives the statistics of the production of ground or refined salt. For dairy
purposes many dairymen have given the preference to certain brands of English refined swlt but several makers
in this country now produce an equally pure article.

By this report it is intended to refer to processes in use only so far as is necessary to show the different conditions
of advantage and disadvantage under which the various sections are placed. In the consideration of this industry
in detail the several salt-producing sections are given in alphabetical order.

CALIFORNIA.

The history of the salt industry in California is of quite recent date, as will be seen by Table I, only two
establishments having been enumerated in 1860. During the ten years previous to 1880 the production increased
over 400 per cent., from 174,855 bushels in 1870 to 884,743 bushels in 1830. All but a small fraction of this is
made from surface brines, the greater portion from the water of San Francisco bay. ,

On the east side of San Francisco bay, in Alameda county, twenty companies were in operation during the_:/
census year, and produced 849,193 bushels by solar evaporation from the bay water. The mannfacturer here enjoys|
advantages net possessed by the eastern states, which enable him to produce salt from » weak brine and compete
advantageously, both iu quality and in price, with the Liverpool salt, which is largely imported in ballast. These ‘
advantages, briefly enumerated, are: First, a long dry season of six or eight months, during which little or no rain q
falls, thus avoiding the expense and tr ouble of covering the brines in wet weather, as no loss of time is incurred ;
during the process;. second, a constant wind, that farnishes power for the moving of the brines and assists in the ;

evaporation; third, as this wind blows across the bay, no dust is conveyed or deposited that might render the salt
impure.

In the largest and most complete works in Alameda county the bay water is admitted at high tide through
flood-gates into alarge pond formed on the surface of the ground by earth-dikes, where the evaporation commences,
and is continned through a series of five similar pends of decreasing size. The water is moved from pond to pond i
by means of paddles moved hy wind-power, until it enters the sixth, where it has attained a strength of 1009 ’

salometer and all the sulphate of lime has been deposited. The first ﬁve pouds are clay-bottomed ; the sixth and
seventh, in which the salt is crystallized, are floored with wood. The bittern is drawn off from the crystallizing
p(mdb wlen it reaches a strength of 1140 salometer, the treatment in utilization of the magnesia contained in the
bitterns being to produce earbonate of magnesia, a qalable article. |

An analysis of the bittern, made by Ir. Gutzkow, in December, 1879, gave:

[Temperaturo of sample, 65° F.; strength of sample, 112° salometer.]

' Per cont. |

. of solida.

NaCl oo e eaiens eeerareeeeesaacamtasmnre e anmaan —aun e bmame aee e aneaceanrere st s 16, 5969
. ) P T TR T PR R T Ty 10, 8569
KaSO cerermininiactcacaae uun R feseadecesessseianmsnesnsemmesanannsaannas "1.4533
Mg804 comeeninnnen T T LT LI 5, 5389
1 T L LT LT TR ET PR P PP ERPLET PR AT ERREEEREEL 0. 1090
‘ 34. 6550

Salt is made in a similar way in San Diego and Los Angeles counties, but in the latter county the brine is taken
from a salt lake about 700 feet from the beach, and covering an area of 14 acres, with a depth of about 2§ feet.
Previous to 1860 the salt erystallized naturally in the lake, but fresh-water springs entering, it has been necessary
to pump the brine into receptacles. At first the salt was made in kettles, with ¢ brew ” (natural asphalt) for fuel,
but this process has been replaced by solar evaporation in clay-bottomed ponds. ’

It must be admitted that some of the salt made on the coast by this process is of very inferior quality ; but this
is owing to-carelessness and ignorance on the part of some of the malers, and would, no doubt, be avoided if a
system of inspection were adopted and enforzed either by the state or by an association of manufacturers,

1018 . '
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Siskiyou eounty is the only locality on this coast where #lt is produced from subterranean hrines. On the
river, about six miles from Yreka, is a lowing well, 675 feet deep, capable of producing 10,600 gallons of brine
per hour. It is accompanied by a continual flow of gas, which, when lighted, produces a yellow flame 30 inches in
diameter and b feet in height. The brive in this well is very weak, and is concentrated by means of brush ricks

before heating. o —
KENTUCK

The number of establishments producing salt in this state has decreased from six in 1860 with a productlon
of 169,665 bu&.hels, to three in 1880, with a production of 83,000 bushels. This decrease is mamly due to Michigan
competition in the western markets and foreign compe.tltton on the sea-coast, which has limited the marlket to the
local demand. In Clay and Breathitt counties the kettle process is in-use, but in Meade county salt is made in
furnaces similar to those employed in the Ohio River distriet, with the exception that natural gas is used for fuel.

LOUISIANA.

One of the most interesting salt deposits in America is situated on the island of Petit Anse, Iberia parish,
Lounisiana, This consists of a bed of superior salt, underlying a rolling section of ecountry, with elevations varying
from tide-level to 180 feet above. The deposit seems to follow the contour of the surface, but is mainly below the
level of mean tide, and consists, so far as known, of a solid bed without flaw or fissure. The rock is composed of
an aggregation of cubes, one-eighth to one-quarter of an inch in diameter, and weighs 125 pounds per cubie foot.
The general appearance of the mine is similar to a tunnel driven through granite. So far as known at present, this
deposit extends over about 140 acres, and is of unknown thickness. The shaft is now 100 feet in depth, of which
75 feet is solid salt. It seems strange that no effort has been made to ascertain the depth, but the manager says
“a little calculation will show there is no need of it, as a known depth of 75 feet over an area of 140 acres will
supply any possible demand for many years to come, and it would, therefore, be o mere matter of curiosity”. The
mine and plantation on which it is situated are now owned by the third generation of Averys who have lived on
this island.

Salt-springs or licks were known to occur on the place as early as 1790, and in 1812 Mr. Avery, the grandfather
of the present owners, boiled salt from these springs to supply the plantation and nexghboung counfry. The return
of peace with England, however, again permitted the importation of salt at rates with which these rude attempts
conld not compete, and salt mapufacture ceased and became a mere tradition wntil the civil war of 1860, when
supplies were again cut off, and Judge Avery resumed the work of his father. Batteries of sngar-kettles, and such
plant as counld be improvised from appliances in the neighborhood, were used, and the manufacture from the brine
was pushed as far as appliances would admit.

Barly in 1862 the brine supply became insufficient, and, upon sinking a new well, at a depth of 16 feet the
workmen struck what they supposed to be a log or stoue, but upon examination the bquObed stone proved to be
solid salt. Upon & more thorough investigation the probable extent of the deposit was cstablished, and a report
made to the confederate government at Richmond that resulted in the establishment of a post-office on the island,
the building of a eauseway, and consequently a more systematic method of working. At the point where the
salt was first discovered it was but a few feet under the surface (only 11 feet in some ‘places), and was therefore
quarried like building-stoue. In this way a very large amount was taken out and distributed over the South
during the following year; but in 1863 the quarries were destroyed and the operations stopped by a federal
expedition sent out for that purpose.

At the close of the war a company was formed, o shaft was sunk, headings were driven some 350 feet, and
hoisting and grinding machinery .was erected ; but the venture did not prove a financial success, and was
abandoned. In 1879 a second company undertook the work, but it was again abandoned. It is now in the hands
of a company of New York capitalists. A canal is being opened from the island to the Gulf, which will furnish
direct water communication with a market, and new and approved forms of machinery for crushing and grinding
the salt have been adopted.

Analyses of this salt are given in Table ITIL.

MASSACHUSETTS.

This is the only state on the Atlautic coast that still manufactures salt from sea-water. When operations were
first begun in the early part of this century salt sold readily for $1 per bushel at the works, and lumber for the
"construction of vats and covers was less than half its present value. These combined advantages served to make it
a profitable business at the time, but with the reduction in the value of salt and the increased cost of lumber the
business has become unprofitable, and is fast dying out. The remaining works are now kept up by taking down
o0ld works to repair those in operation, but as soon as this make-shift is exhausted the busivess will undoubtedly

ctase. -
MICHIGAN.

The existence of salt-springs in Michigan has been recognized from the earliest settlement of the state, and it
was known that the Indians previonsly supplied themselves with salt from certain springs. In 1837, when Michigan

was admitted to the Union, a state geologist wag appointed, Dr. Douglas Houghton, who, in his report the following
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30 , MANUFACTURE OF CHEMICAL PRODUCTS AND SALT.

year, said he regarded it important to examine the sﬁlb-springs, to select them for state purposes, and directed hig
investigation to thatend during the following year, but with only partial success. Upon the death of Dr. Honghton
other investigators continued the worlk, and became satisfied of the existence of strong brines in the state, W]nch
has been practically demonstrated by the deep borings now made.

The first practical attempt at salt-boring was made in Grand Rapids in 1859, and a well was sunk to a depth
of 257 feet, but only a wealk brine was obtained, In March, 1860, a well 636 feet deep was completed by the
Saginaw Salt Manufacturing Company, and the manufacture began in July of the same year. The following

represents the strength of brine found at various depths:
Degrees salometer,
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BB FOBE e+ e e ert e teas e wamt ememmmmn mvee e aesamnemanaseamas eanannennmmataetesaneneaaaannneeneniaanes
516 feeb.ovane iomere cnaann S Ceesacesmenet e, e cae ececereamay canane emeonn . aan veermaaad 40
DL £B0 e e e veee mcae cmmn emmmat cma mmee me e memaaces mmeman maan mcaecancasaacrasmnaana crm e Veemmmennenunscan. 44
LT3 I Y v P v e e semans vaciesceeasanes i emeeemaeaneemeana . anen 60
BBY feet. e e c e icarcncecmt cmre e s s aemee e meranaean cnas le o tawsar e cere e mancae cme s 64
606 fe0b.cnn cneicn cane ceeanaaian Tesaan- vemmr nae o e me e aeme cemaesasaanssanaesatenan aneneasenecmeaehasnnnanns 86
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Within the past ten years the I)I‘OdlthlOD. of salt in Michigan has increased from 3,981, 316 Lushels in 1370 to
over 12,425,885 bushels in 1880. This has been due to a variety of causes, which have allowed the manufacturers to
produce at small cost, and thereby undersell salt from other sections, and for some purposes to supply the entire
western market. In the first place, the brines are more highly saturated than in any other section, especially in
Bay and Midland counties, where many of them are completely saturated, and register 1000 salometer, or even more,
owing to the presence of other soluble salts. TFurther than this, the item of fuel is merely nominal, as the works are
generally run in connection with saw-mills, and the exhaust steam is used for the evaporation of the brine. Even
where this plan is not pursued fuel is cheap, wood from the saw.mills being purchased for about 50 cents per cord.
Convenient transportation to market is another advantage posaessed by this section, owmg to its situation on the
shores of the greatlake system. :

The following table exhibits the statistics of production in the several counties of the state:
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The State ...| 86 | $2,147, 200 1,540 [ 1,416 [....[ 82 | &541, 852 200! 87 02,4 103 | 174 i 21,852 | 64 | 281,257 | 287 | 6,100,246 | 855 | 8, 205, 627
BAY.teereroniannan 28 926, 000 569 631 [-...} 211 244,860 80 | 907 96.0 Fi1: 1 D .. cetey] 2 b, 084 VRN 048; 274 | 167 | 1,538,818
Huron ecoveeivnnnns 6 171,800 215 78 [....] B 04, 400 18 {1,013 86,4 [ PN RO 26 60,184 40 804,762 | 9 44,498
JOBCO weeereranronan 4 106, 000 86 76 |....| 10 35, 210 12| 979 88.0 dlideen, [ 18 | 001,842 23 866, 121
Midland ...ovnenn. 1 24, 000 15 15 |easW]e-en 8, 750 11,3800 110.0 b S P J [} 205,871 4 48, 820
Saginaw ........... 47 020, 409 661 616 ;....[ 18 | 100, (32 94 ?BD 810 |'| B6 1 174 ;21,852 | 27 | 165,080 91| 2, 860,607 | 162 | 1,807,831
BY ARTIFICIAL HEAT—continued. DY BOLAR EVAPORATION. PRODUCE,
. Matorials. ' Machines. If inspected.
Counties. . . )
Valueofall| Total val A, to | Total value]| Number of | Number of bN“ff‘ }'M °1€ Value
alueof all] Total value garogote | Total value| Number o umber of | bushels snlt. ’
ggﬁ?&go‘:{ Value. | otherma. | of all ma. |7 u;nﬁ!igr of | e atn . | of all miw barrels barrels .
: terials. terials, g square feet,| terials. fi(grade No. 1).|(grade No, 2).
|The State...| 624,635 | $377,030 | 620,204 | $1,007, 238 8750 | 867,180 82,500 || 2,440, 008 836,172 | 12,425,885 | 42,271,018
BEYaaaeereannennn a1,002 | 126,283 | - 276,075 403, 258 994, 439 7,342 | 5,008 005 £36, 475
HOron ....ve.vee. .. 47,90 47,820 58, 200 106, 020 208, 417 5588 | 1,220,000 227,200
JOBCO cnvannancnnnnn 84, 642 16, 321 81,700 48, 021 152, K00 7, 500 800, 000 1486, 800
8,000 8, 000 8, 009 16, 000 -{}. 25, 060 . 5, 610 1568, 850 25, 001
242, 500 179, 516 264,410 433, 034 1, 038, 589 10, 187 ‘ 5, 248, 080 836, 280
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. Since the census year the production has steadily increased,(e) the leading process employed Leing steam
evaporation in grainers. The brine is settled eold, then admitted directly into the grainers, and evaporated by means
of steam passing through galvanized-iron pipes. A considerable quantity of salt, especially in Huron county, is
made by the pan process, by which the brine is evaporated in rectangular pans by direct firing. The kettle process
was formerly used to a considerable extent, but is now almost eutirely superseded by those above mentioned. Only
" three kettle-blocks were in operation during the census year. A small amount of salt was made by solar
evaporation, three establishments working during that time.-

As early as the year 1865 a system of inspection was adopted by a number of manufacturers; but as it was
not general, a considerable quautity of inferior salt was put on the market, which served to injure the reputation
of Michigan salt. In 1869, through the efforts of the Saginaw and Bay Salt Association, the state legislature
passed an “act to regulate the manufacture and provide for the inspection of salt”. Since that time it has been
the duty of the ingpector and his deputies to examine all salt prepared for market and brand it according to
quality. A non-compliance with the terms of this act by the manunfacturer is punishable by fine. This system of
inspection has been followed to the present time, and bas done much to raise the quality of the salt. The first-
quality salt is divided into three grades: ‘fine,” ¢ packers,” and “solar” salt, and is packed for shipment in barrels
of 280 pounds, marked and branded accmdlug to law

The brine in this state is noteworthy for its gremt strength, imd therefore the small amount of sulphate of
lime present, An examination of Table III shows the general composition of the brines. The variation in the
depth of the wells and in strength of brine in the various counties is as follows:

. Depth of wells  Strength of brine

. . (feat). (degroacs).
TR g0To04 D1 /- g P - rmeemn .'738 to 1, 050 90 to 100
HUuron CoUuntY e ee ceanen cee crrccnmne camman cmaar s S . 550 to 1, 800 80 to 90
JOBLO COUNEY .« et eeevmmmen aoe et aaamin cmcmanaaoane toannamnsaonn 800 to 1, 050 B3 to 92
Manistee county (B) - coeuenoeclumiiaas et e ) 1,964 Rock-galt, 93 per cent. pure.
Midland ConmbY e ees sneevavamavear cmsrarnivaaaaa. et ana . 1,300 - 110
SaginAW COUNEY cenu ereasrvcmrmnrocaastnnnas crasenmcocnnnaaartoane 675 to 1, 014 84 to 98

In obtaining the statistics of Michigan production it has been impossible to represent the actual amount of"
fuel used in the manufacture of salt, owing to the joint use of steam for the salt-blocks and saw-mills.

From present indications it appears that Michigan will hold first place in the salt production of the country for:
-some time to come, or until her forests are exhausted and the strength of the brine Weakened by the constant
drain.

X NEVADA.,

Owing to the adoption of the chlorination process in the treatment of ores of the precious metals in the
wostern states and territories a demand has been created that has caused the utilization of some of the salt
" deposits and brines so frequently occurring in these sections. This is particularly the case in Nevada, where, it will
be seen, by an examination of Table I, there were seven establishments in operation during the census year,
producing 182,408 bushels of salt, mainly used in this process, and of this amount 108,033 bushels were raised directly
from natural depomtq on the surface during the dry season. Through the section oi country included between the
eastern slope of the Rocky mountaing and the Sierra Nevada are many ponds and lakes whose waters are more or
less highly saturated with salt, During the dry season the water in many of these evaporates, leaving a more or
less pure deposit which simply requires to be gathered for use. This is the source of the greater portion of the salt
produced in Nevada, though three establishments evaporate a surface brine in prepared receptacles by the aid of
solar Lieat. One establishment secures its brine by bmkmg a large namber of wells to a depth of 30 feet; the
remainder work with surface brines or deposits.

NEW YORK.

Before the settlement of this country the Indians were accustomed to obtain salt from the salt-springs.
surrounding Onondaga lake, and the few white settlers in the neighborhood supplied themselves by boiling down
the brine in kettles suspended over the fire by means of crotched sticks. The attention of the state having been
called to the importance of these springs, in 1788 a treaty was entered into with the Onondaga tribe of Indiauns, by
which the state agreed to care for the property for the mutual benefit of both whites and Indians; bub the Indians
became dissatisfied with the treaty, and in 1795 another treaty was made, by which the Onondaga Salt-Springs.
reservation was absolutely ceded to the state in consideration of a cash payment of $1,000 and the annual royal ties
of $700 and 150 bushels of salt. The area of the reservation is about 10 square miles, and includes the city of”
Ssracuse, the town of Geddes, nearly all the town of Salina, and the whole of Onondaga lake. By this treaty the
state is bound to hold and work the property forever.

a By the report of the state salt inspector the productlon for the year ending November 30, 1881, is given as 13,751,495 Lushels.
b Siuce the census year well-boring has begun on the western shore of Michigan, in Manistee county, and by Janunary 1, 1882, one well:
was completed and four others were being sunk, At a depth of 1,964 feet the first well reaclied a bed of rock salt 32 feet in thickness.
1021
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32 MANUFACTURE OF CHEMICAL PRODUCTS AND SALT.

Nothing was done by the state until 1797, when the property was surveyed, a superintendent appointed, and
a duaty of 4 cents a bushel collected by the state; the brine was raised by private individuals, and the state only
stepped in to say that when a manufacturer had obtained all the water he wished, his neighbor should be allowed
to take the surplus, if needed. In 1817 the duty was raised to 124 cents a bushel, in order to aid in the payment for
the eanal connecting lake Erie with the Hudson river, and remained the same until 1833, when it was reduced to
6 cents, though for the last three years of that period a rebate was allowed which removed the entire duty and
assisted toward the payment of the canal tolls. In 1846 the duty was modified to 1 cent per bushel, which has
remained to the present day. In return for this duty the state sinks wells, raises water, and furnishes it to the
manufacturer, and also inspects and weighs the salt.

Originally the Onondaga salt-springs were true springs, flowing over the surface; but, as the consumption of
brine has increased, it has Deen necessary to ink wells, until now a depth of over 400 feet has been necessary in
many wells to obtain a good supply of water. During the census year there were forty-two wells on the reservation,
varying in depth and strength of brine in the four districts as follows:

Depth of wells Strength of brine
] {leat). (degrees).
SN0 FTL1 LT U P e amvaan serasaasamonnrnressssnaceanannn veeeo . 250 to 330 52 to 74
Geddes..... N aesaesietans Smamms smme sy mean et aasa s tomaas cans et aveann aren s 336 to 412 72 10 76
Liverpool ceceneauonn. e mm e mene aem e saeseaareneeeaaasman renmdacaann e anennnna 36 to 419 74 o 76
T2 1 S U et aamdan mmnen 187 to 812 52 10 76

This, however, gives the strength of brines at a particular time during that period. The average strength of
brine (at 60° T.) réported for the years 1879 and 1880 by Dr. Engelhardt is given as:

1879, 1880,
Degrees., Degrees,
SYTACUSS - vnvvnnrannrn wmmmaiannenasnns Y eeen cetaciecainncamen. canan e semsassanaen 66. 61 66.13
L8 - cereeenas 67,16 67.55
B 3 T e PO + A Y £ 67.10
[ T2 R 1 o s 67. 47 - 67,10

The following table gives the statistics of salt manufactured in the four districts of Onondaga county

« b0 ) .
g AVERAGE NUMBDER OF{  B° SUBTERRANEAN BRINES.
8 EI e o S BY ARTIFICIAL HILAT.
ﬁ g3 o ©o , a -
] He " gn % 2~y -
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4 58 5 (2|8 m% 18 L 28 [T E 3 % g P
Distriots. 2 Capital, 2, [ ] g E,,E.i ] a8 £EE | é - :é . g .
£ ES | S B |o| v [E|BE| g% 2| % 58| 8 | sf
E Beg | B 12| B 28 o <8 | Egd | 5| % o5 | & o5
o 2
& 8581 % | 35| 8 g 8| & | %85 | & & g & Eq
o<1 He'o 2 El g < = i 243 < <= E),. =2 2
: tE | 2 | 22| 3 S0E =Rl B B 85 g 58
% ] & w | B & 7 | < < % & < P K

Total ........ 60| 2,280,081 1,040 | o62| 11| so| ore087|| 42 810 w4l 19 8347 | 1,086,540 | =209 | 10,381,081
Gofldos vvvoeunnnas| 16 750, 000 204 245 |.uaen 14 88, 049 10 376 74.8 26 2,001 250, 260 40 1, 887, 700
Liverpeol..... 12 423, 600 192 187 | veee 2 45,728 ] 386 75.0 24 1,682 202, 950 52 2, 800, 056
Sallnaoooiae oonnn.l 28 6062, 150 347 313 8| 23 85,736 9 262 69.9 (118 8,42 4492, 940 121 4, 338, 217
Byracugo ..........[ 18 444, 431 237 217 | 2 e 54, 575 17 209 64,4 24 1,092 190, 400 56 1, 805, 858

BY ARTIHICIAL HEAT—continued. BY SOLAR EVAPORATION, PRODUCT,
Districta. Materiala, Mnachines. If jnspected.
Number of | Number of | No. ofhushels
Number of | yoy00. X‘]‘J(‘}& of T°E)“f} valuel Nomber | ABEregate Tot(‘.)ar] X?}“" barrcls | barrels salt, Value.
tons conl. waterials, | materials, || °F V35 | sgnare feot. | materinla, J(N‘?(’;‘“};’ %}gag;’

Total ..en... 130,848 |  $2d0,112 |  $233,004 | 478, 116 42,930 | 12,068,700 |  $35, 004 933, 068 8,916 8,748, 208 $1 7107, 760
Geldos uvvnnenn... 98, 025 60, 455 41,800 | 113,815 14,132 | 4,077,136 18, 541 180, 044 §.veneneens. 2,689, 150 307,488
Liverpool ccuae. ... 19, 382 28, 809 89,103 67,912 9, 045 2, 672, 060 &, 261 161, 485 240 1,883, 918 174,136
Saling eeeis vraunnn 52,420 02, 578 108, 232 200, 808 10,728 2,516,332 4, 057 802, 876 3, 549 2, 953, 018 410,773
Byractse..oceeuaa.. 26, 106 49, 272 43, 800 93,081 9, 038 2,602, 868 11, 046 183, 154 127 1,722, 113 215,414

The industry in this state during the past ten years has been very wuch depressed, owing to domestic as well
as foreign competition. In New York city Syracuse salt met with foreign competition, and if a market was
sought in the West or South it met with the competition of Michigan salt, made and sold at prices unremunerative
to the Syracuse manufacturer. This depression reached its lowest ebb in 1876, when less than 5,500,000 bushels
were sold. A considerable improvement has faken place since that time, and many salt-blocks that were abandoned

have again resnmed.
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There are three hundred and sixteen “water-rights” on the reservation, but during the census year only one
hundred and thirty-four were in operation. (a) '

The prineipal impurity in the brines, as will be seen by an examination of Table ITI, iy sulphate of lime, which
canses the kettle process to be employed to this day. But two processes are in use: the evaporation by solar heat
and the kettle process; the former producing a very coarse salt, highly valued for meat-packing, etc., while the
latter produces a fine salt, which, when purified, is excellent for table and for dairy purposes.

A deposit of rock-salt was (hscovered in 1878 about a mile from the village of Wyoming and about 40 miles
southwest of Rochester, in New York state. Upon sinking a well for oil, at a depth of 1,300 feet a solid bed of
rock-salt was discovered, about 70 feet in thickness, and preparations have been made to make salt from the brine
produced by admitting fresh water to the salt deposit. An analysis of the rock-salt is given in Table 1I1. The
extent of the deposit is not known, and to determine it will require a serijes of borings. It is intended to employ
the pan process at this place. : :

; OHIO AND WEST VIRGINIA.

The manufacture of salt in these states is so intimately associated that it will be advisable to consider them as
forming a common group, and take up the consideration of fhe several salt-producing sections, divided according
to location, as follows:

Distriet No. 1, Hocking valley, Athens (,mmty, Ohio.

District No. 2, Muskingum valley, Morgan and Muskingom counties, Ohio. ‘

District No. 3, Tuscarawas valley, Columbiana, Guernsey, and Tusearawas counties, Ohio.

Distriet No. 4, Ohio River valley, Meigs county, Ohio, and Mason county, West Virginia.

Distriet No. 5, Kanawha valley, Kanawha county, West Virginia.

The first salt made by the whites in Ohio was on the Scioto river, as early as 1794 at which time all salt was
carried by pack-mules over the mountains and sold for from $6 to $10 per bushel. The productmn at the Seioto salt-
works inereased until 1808, when 20,000 bushels were made, and sold for $3 a bushel. Stronger brines were
discovered elsewhere, and the manufacture ceased at this place. .

The following table exhibits the statistics of the several districts in Ohio and West Virginia:

48 | AVERAGE NUM-| ¢ . :
BE T or nanvs | 8 A } BY ARTIFICIAL MEAT.
. . EMPLOYED, @ BRINES. |
8 g g [~
a o a Do
a .‘:lcg . | B B | ESCH Machines,
8 o g (3.1 28 £ | =2%8
2 <R SR IR R T TR
D R ital. ) e do ) 3 E 2 & | A . g &
R MR | 2 IR 2R ]S || a TR AR
ot : e ls|%| 5% 8BS BEIj= | 4 s | A s | 8 k|
% Ragl| B EIE 2R Do SHlBoElE % R | g% | 5] 55 |ug| 5B
g ggd) 2 !g18| 8 8% 1s22)l8l 8 | By | B BE | B g8 | & t
2 £ a (215 = a2 48 el 2 @ =1 w 2 ) 2 e
2 SR8z |B|E| 2 |50k |Big|E| B BE|E| BE 5| EF |E | uF
b P -] > < '3 it ] =l
%= & 2 |&l8] & 5 (4 |5 Elw | 4% & 40 |5 < = <
T
Total vueeennnnen. 40 |$1,748,100 i 1,328 | 1,151 | 2 | 86 $0G5,488 [| 115 D56 56.5 || 42 | 201 | 22,285 | 973 | 866,220 | 130 | 2,778,547 | 138 | 1, 605,393
e o ==
Hucking valley ........ 3| 137,000 50 41 2l 93067 7] 61| 400 831 144] 10,645 5| 97,600 G 39, 040 1 12, 000
Muskingum valley..... G 26, 200 36 84 I....]....] E480 7| 118 348 6 i 133 | 10,920 1] 6,003 2 1,000 (eevennvmnannnnnan
Tuscarawas valley..... 7 76, 400 63 66 [....0 2 a1,560 4 87| 400 81 14 700 10| 24,848 | 12 108,870 3 28, 577
Ohio River vallgy...... 19 | 1, 423, 000 960 | 814 |....| 10 | 100,804 || 77 3,180 | 84.5 [ 20 leeoeifien. . 774 | 270,822 | 80| 1,796,210 | 104 | 1, 009,424
Eanawha valley.......| & 80, 500 210 | 204{....| 15 38,208 20| 936 | 803 5 leceriliiiiinns o | 36,0050 | 80| 833,418 | 27| 654,302
BY ARTIFICIAL HEAT—conlinued. PRODUCT.
Districts. Materials.
Numbor of
. Valuoe,
Number of tons Valao Number of Value Value of all | Total value of bushels aalt,
coal. e, cords wood. . ather materials., | 0ll materials,

Total ............ 257,480 $212, 222 360 $562 $181, 872 $304, 656 5,820,739 $744, 160
Hocking valley........ 9, 809 20,000 Joeeinimmenniini e e nainan aaas 3,140 13,148 | 160, 563 29, 410
Muoskingum valley..... . 7,760 Fy790 [ieeeeeciiaieans eeemeaas 6,235 14,025 | 103, 780 22, 665
Tuscarawas valley..... 25,010 17 60d 1¢0 100 26, 445 42, 60 ! 417, 000 75, 870
Ohio River valley...... 180, 311 152, 634 260 462 119, 122 279,218 || 7 3,086,147 525, 006
Kanawha valley . .. 34, 590 B2 7 S R 27, 930 52, 714 ; 662, 249 91, 140

In the Hocking and Muskin gum Valley districts the kettle process is chiefly used.

In the Muskingnm valley a

considerable amount of salt was formerly made, but owing' to weakening of the brine, as well as to some other

embarrassments common to this section, the production has decreased to a small amount.

« By the report of the state salt inspeetor, 7,917,236 bushels wers inspected during the year ending December 31, 1881,
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The poiut of greatest production in these states is district No. 4—Ohio River valley. The works are situated

on both sides of the Ohio river, at and near Pomeroy, Ohio. The first salt made in this district was on the West "

Virginia side, in 1849, from a well 700 feet deep, which was followed in 1851 by borings on the Ohio side and the
subsequent manufacture of salt. The process now employed is a combination of the pan- and steam-evaporation
processes, by which the brine is first beated in closed pans and the steam from these is condueted through copper
pipes placed in the grainers. The pans differ from those used in Michigan and Pennsylvania, being of cast-iron, made
in mections, with rounded bottom,

Tifth district—The Kanawha valley is located in the nelghbmhood of Charleston, Kanawha county, West
Virginia. This section was known and found available for the manufacture of salt by the Indlans, and oceasionally
by white settlers, in colonial times, but the preparation of salt for market was not begun until 1797, when 2 kettle-
block was erected, with a production of about 150 pounds of impure salt per day, which sold for from 8 to 10 cents
per pound. This salt was made from brines at the surface, but in 1808 a well was sunk by another party to a depth of
b8 feet, which furnished a stronger and more constant supply of brine; another kettle-block was erected, and the
price fell' to 4 cents per pound. The sunccess of these parties induced others to sink wells, and a,hefmdy, by 1817,
there were some thirty establishments in operation, producing over 600 ,000 bushels of salt. In this year Lhe
discovery of coal in the neighborhood gave a new impetus to the mdustry, and it shortly became the only fuel
used. In these wells petrolemn and natural gas occur, especially in the deeper borings. A few manufacturers ag
varicus times have employed the gas to litt the brines and furnish fuel for evaporation, but the liability of the ﬁow
of gas to cease has prevented its systematic employment as fuel.

Until the year 1835 the kettle process was alone used by the Kanawha salt-makers, but at that time o furnace
was built of the same pattern employed in the Ohio River district, consisting, as stated, of a combination of the pan-
and steam-evaporation processes ; and this furnace gradually replaced the kettle-block, until the latter was entirely
abandoned.

No solar salt is made in Ohio or West Virginia. The salt is packed for the market in barrels of two sizes: for
general use, in barrels of 280 pounds, and for the meat-packing tmde, in barréls of 350 pounds. Amnalyses of the
salt are given in Table LV,

The prineipal impurities in the brines of this section are the chlorides of lime and of magnesia. Analyses of
the brines are given in Table IIT.

An analysis of the bittern, furnished by Dr. J. P. H&le, gave the following result:

Per cont,
Sodinm eBloride. coe ven e it e e it mne tamere semmeaa e el eeemeen sk asmmes nen bunay amaan bmomne 26, 63
L2 3 1a3 L b 0T Y e R ¢ 1 £ 515
Magnesium chloride ..oy cou iien o iie e rei ce e it ca i riearr e n b s e enunen 15,82
100. 00

The extreme variations in the depth of wells and strength of brines in the several districts of Ohio and West
Virginia are as follows:

Depth of wells Strength of brines

. . (feat). {dogroes salometor).
DAl et N0 d e ce e cearere i iaas tcememicurr e anrcamanae cassnncenannansramerae  DORtO 670 40
B0 B 0 o T SR 490 to 900 26 to 40
0B L e o L A OSSP ! 900 40
B L g P 1,000 to 1, 3580 30 to 40
DSt 0w B ernttan e bdmas o cmcn s memm e cmemmn marm ememan e aanan—. - 900 to 1,000 28 to 48

The brines of these states contain a considerable percentage of bromides, and the bitterns resulting from the
manufacture of salt have been largely worked for bromine. Iurther reference to this, together with analyses of
the bitterns, is given in the article on * Bromine?, page 21, of this report.

Recent analyses by Professor J. W, Mallett show the oceurrence of iodides in these bitterns, but as yeb no
attempt has been made to ntilize them. The following table gives the guantities of iodine found in four samples
of bitterns:

Sample taken from— Spfﬁ%ﬁlﬁﬁﬁé%ﬁ Gmitrlixiogfnil(l‘gtixl.w o
Per cent. Per cent.
Snow HIll fu1nae6 .ovvnicviraaeeicccicnannaa, , 1. 305 4.14
Daniel Boone fUIMACs .o.oomeiiar cuivneioans- 1.270 2. 80 o
Neweastle furnace ovvreeicueecaramrrcenene, 1. 800 8.65
Hartford City furnace ....ceecvvevnivmnaninnn 1.285 2. 69

Since the discovery of the strong Michigan brines and their subsequent working the production of salt in
Ohio and in West Virginia has steadily declined, as manufacturers are unable to compete in the western market
with the cheap Michigan product, and in the qouthexu and eastern market with the imnported articte. The cost of

manufacture i considerably ore in Ohio and in West Virginia than in Michigan, owing to the wealker brines and
1024
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the necessity of using fuel solely for the production of salt. To be sure, eoal outerops at their very doors and eheap
transportation is available, but these facilities do not enable them to compete with the Michigan manufacturer, who
also has cheap transportation, as well as saturated brines and merely nominal cost of fuel. Tor these reasons the
industry in these states has been gradually decreasing; furnaces have been abandoned and left to decay, while
those in operation have only worked a part of the time, and from the present outlook these will, of necessity, be
closed at no distant day, and the manufacture of salt in this district may become extinct, or only produce sufficient
to supply 2 local demand.

PENNSYLVANTIA,

The first salt-works in western Pennsylvania were erected in Webtmmdfmd county about the year 1800, and
salt was made from a weak brine, testing 16° salometer. As usual at this early date, the kettle process was employed,
but this has been entirely superseded by a combination of the pan- and steam-evaporation process, snmhr to the

one in use in Ohio and West Virginia, but differing in some practical details.

One of the newest plans, and apptu ently one of the most complete processes, is in use in Allegheny county. The
brine, of a strength of 32° salometer, is obtained from a flowing well, which delivers it directly into the outside wooden
settler or storage reservoir, from whloh it is pumped into an uplwht cylindrical boiler, where it settles while hot,
and slowly concentrates to 480 Dby steam from the pans. It is then admitted into a series of three horizontal
eylindrical boilers, where it is still further concentrated, the steam being used in heating the brine in the grainers.
On the top of the furnace, over the horizontal boilers, is a series of three pans, heated by the products of combustion
after they have passed the boilers, and into these pans the brine from the boilers is forced by the steam pressure
existing in them. After leaving the pans and boilers the granulation takes place in the usual manner, by the
steam-evaporation process. During the day coal is used for fuel, but at night the boilers are heated by natural
gas, as the gas is used in the daytime by the rolling-mills in this ‘vicinity and delivered at night to the salt-works.
The economy of this process is denied by many, who assert that the boiler is soon destroyed by the action of the
magnesinm chloride developed in the heated brines; but the owner states that when air is completely excluded
from the Dboilers no action ensues.

The principal impurities in the brines of western Pennsylvania are the chlorides of lime and of magnesium, as
will be seen by an examination. of Table IIL

The depth of wells differs in Allegheny county from 580 to 2,000 feet, with o strength of brine from 20© to uéLO
in Westmoreland county, from 400 to 450 feet, with a brine registering 160 to 280,

The bitterns from the salt-works contain a considerable amount of bromides, which have been used for the
preparation of bromine (see page 22).

The market for this salt is found in western Pennsylvania and on the borders of Ohio and Virginia, It is not
shipped by the Ohio river, but is carried to the headwaters of the Monongahela.

TEXAS.

Deposits of salt or salt brines are found in many counties in Texas, but being worked in the crudest manner
the salt is generally impure. The largest section containing brines or deposits is in Tl Paso county, where
a superficial area of some 200 acres is covered by lakes, many of which evaporate completely during the dry
season, leaving a solid deposit of salt. One of these is sitnated about 90 miles east of Ysleta, and covers an area
of 60 acres. During the dry season this sun-dried product is simply shoveled up and hauled away to sell to the
miners in New Mexico, or to Chihuabua, Mexico. The purchaser pays the owner of the deposit $1 per “faneja”
(about 2% bushels) and gathers and transports his own salt. The Mexicans formerly gathered salt from this place
without royalty, in accordance with a time-honored custom, but the lakes were finally claimed by American
parties, who demanded a royalty on the salt. To this the Mexicans took umbrage, and a fight ensued, in which
thirteen American soldiers were killed, but the Mexicans were obliged to submit to the fax. During the census
year 6,600 bushels were produced from this deposit.

In Nueces and Refngio counties sea-water has been evaporated to dryness, and in Lampasas county a ¢ saline”
was worked before and during the war, but has since been abandoned.

The most of the salt produced in Texas during the census year was made in Van Zandt county, where an
establishment is located h‘wmg one kettle-block, and a surface for solar evaporation of 16,640 square feet.

UTAH.

The concentrated brine of the Great Salt lake furnishes Utah with an inexhaustible supply of salt, and from
this source is taken the salt used in the treatment of the ores in that territory. Up to the present time the mode
of working has been very primitive, and produces a very impure salt.
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The tides of the lalte are cansed by the winds; as when a stiff northwest wind is blowing the water will rizse
from 12 to 18 inches on the eastern side of the lake and overflow the marshes that are usually dry., This feature
is turned to advantage in the manufacture of salt, and these marshes or lagoons are surrounded with dikes.
Barly in the season, when the wind is in a favorable direction, gates are opened and the lagoons are flooded.
When the water recedes the gates are closed, and the retained water, therefore, evaporates gradually, often
completely. The salt, which has erystallized in a solid cake on the bottom, is then broken up and removed for use,
By this method the soluble impurities areretained in the salt ; it is also very difficult to obtain it free from insoluble
foreign matter, mud, ete. Only a small fraction of the salt is used for domestic purposes, however, and for the
chlorination process pure salt is unnecessary.

In Juab county a small amount of salt is made from subterranean brines, and the existence of a large deposit
of very pure rock-salt is stated by Professor Barfoot, of Salt Lake City, but it has not been possible to obtain
detailed information,

VIRGINIA.,

Ag early as 1765 it was known that wild animals were accustomed to frequent certain salt licks near the
Holston river, and by 1790 the settlers made a considerable quantity of salt from these places for domestic uses.
I 1820 an open well was sunk, which, at a depth of 216 feet, reached a bed of rock-salt. Thig open well was
continued for 52 feet through the salt, and borings were made 110 feet deeper, but no water was found, nor was the
bottom of the deposit reached. In 1874 the well was again cleaned out,and ata depth of 272 feet from the surface
a tunnel was driven in a westerly direction 99 feet to a well previously bored, in which the brine was foand too
wealk to use alone; this brine was thus admitted to the rock-salt, and a strong hbrine obtained. The deposit of
rock-salt appears to cover at least 100 acres and is of considerable depth; and, with an unlimited supply of
remarkably pure and strong brine, there is every prospect of a prosperous manufacture at this point for a long
time to come.
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