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OLEOMARGARINE. 

By ,Jmrn H. GARBER. 

Tab1c 1 shows the totals for the manufacture of oleo- \ inclusive, with the percentages of increase for each 
marg·arine as reported at the censu;;es of 1880 to 1900, decade. . . 

'l'ABLE 1.-COiHPARA'l'IVE SU:MMARY, 1880 TO 1900, "WITH PER CENT OF INCREASE I<'OR EACH DECADE. 

DATE 01' CENSUS. PEit CE!':T OP Il<Cll8ASE. 

1900 1890 1880 1800 to llJOO 1880 to 18110 

----
Number of establishments ......................................................... . 24. 12 J5 100.0 120. 0 
Capital. ............................................................................ . 
S11hnicd oftlcials, clerks, etc., number ............................................. . 
Salaries ....................... -............................... - - . - .. - ................. -· .. -- -- -

iYo1~g~r;e'i.~~·-~~--~1:1~~:.1:'.~~~:'.·::: :: : : : :: : : :: : : : : : :: : : : : :: : : ::: : ::::::: :: : : ::: :::::: 
li!en 1 16 years n11cl over ................................................................ . 
W11.ges ......................................................................... . Women, 1G years and over .................................................... .. 
Wage• ••••....••........••••.•••.•.•.•••...••......•.......••••.......•.•...•.•• 
Children, under 16 years ....................................................... . 

E~~f~~~:?i~~;~~i~i~~~:: :: : : : : : : : : :::::: ::: : : ::: ::: :: ::::::::: :::::: :: ::: : :: : :: : : :: 
Value ol products .................................................................. . 

83,023, ~~2 $63•1, 532 81, 680, 300 376. 5 '62, 2 
61 (') 510. 6 ·············· $412, 012 $91, 752 (') 349. 0 ........ "i55:9 

1, 084 204 599 310. 0 
$531,144 $154, 138 $212, 952 246. 7 127.6 

1, 007 252 561 299. 6 155. l 
$511, 238 $150, 918 (') 238.8 . ........ i:i8:9 

G5 11 18 490. g 
$21,009 $2,870 (') 63«. 0 ......... i9.5.'o 12 l 20 1, 100. 0 

$2, 197 $350 ~·) 527. 7 ······ ······· $2, 489, 784 $385,563 ") 545.8 · ···· · · ··ifio.'s $7, 639, 501 $2, 175,264 $5, •]86, l•ll 251. 2 
$12, 499, 812 $2, 988, 525 $6,892, 939 318.3 '66.6 

1 Dearease. 'Not reportecl separately. a Not t·eportcd. 

'While the industry was in existence prior to 1880, 
statistics concerning it :fl.nit appear in the census reports 

, for that year. From Table 1 it appears that there was 
a genera} decrease in the industry during· the tleca<le 
ending· with 1890, followed by a large increase during 
the ten years ending with 1900. Oleomargarine is, 
however, frequently rnanufacturetl in connection with 
slaughtering- ancl meat packing, and in such cases it is 
difficult to obtain data which relate exdusively to its 
production; it is possible that at prior censuses the 
statifitics for oleomargarine so manufactured were not 
separately reported, and to this extent may fall short 
of representing the tofal for the industry. Of the 24 . 
establishments reported for 1900, 8 manufactured oleo
margarine in connection with slaughtering and meat 
packing. 

Table 1 shows that from 1880 to 1890 the number of 
estal11ishments decreased from 15 to 12; the capital 
from $1,680,300 to $634,532; and the products from 
$6,892,939 to $2,988,525. This ]arge decrease is clue, 
in i1art, to the fact that certain states-notably New 
York-enacted effective 1egis1ation antagonistic to the 
manufacture of oleonuirgarine, and the act of Congress 
of 1886 imposing a special yearly tax of $600 on rrnmufac
tmers forced a few small producers out of business. 
The census report for 1880 1 shows 5 establishments in 

1 Report of lVIannfac1mres at the Tenth CensnH, page G2. 

N cw York, with $645,500 capital and procluds valued at 
$5,338, 753; in 1890 none were reported. At the census 
of 1890 there had not been time for lt readjustment and 
redistribution of the industry, and the figures of tho 
Tenth Census afford, therefore, a better basis of compari
son than do those of the Eleventh Census. It appear:-; 
from Table 1 that during the twenty year8 there was a 
net gain of 9 in the number of esfablishments, while the 
capifal increased from $1,680,300 to $3,023,646, nnd the 
value of products from $6,892,939 to $12,499,812. In 
1880 the average number of wage-earners was 599, and 
the wages paid, $212,952; by 1900 the number had 
increased to 1,084 and the wages to $534,44,1. The 
amount paid for miscellaneous expenses was not re
ported in 1880; of the $2,489,784 reported for this item 
in 1900, more than two mi1lion dollars 1vere reprnsented 
by the internal-revenue tax of 2 centl:l a pound. 

The distribution by cities of the 2± establishments 
reported at the present census is as follows: Chicago, 
Ill., 6; Providence, R. I., 3; Indianapolis, Incl., 2; Wash
ington, D. C., 2; Kansaoi City, Kans., 2; Kansas City, 
:Mo., l; Hammond, Ind., 1; East St. Louis, Ill., 1; Pitts
burg, Pa., 1; Louisville, Ky., 1; Columbus, Ohio, 1; 
Cleveland, Ohio, 1; Houston, Tex., 1; Camden, N .• T., 1. 

The corporate form of organization predominate~; in 
this industry, 17 establishments being opcmted hy incor
porated companies, ±by individuals, Rml H by firm::; er 
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518 .MANUFACTURES. 

limited partnerships. Fifteen establishments were 
engaged in the manufacture of oleomargarine as a sep
arate and independent business, 1 was more extensively 
engaged in manufacturing neutral lard for export, and 
the remaining 8 made the industry an adjunct to slaugh
tering and meat packing. 

Table 2 presents a comparative statement of capital 
for 1890 and 1900, with the percentages of increase for 
the ten years. 

TABLE 2.-COMPARATIVE SUMMARY, CAPITAL: 1890-1900. 

ITEMS. 1900 1800 Per cent of 
increase. 
-~----

Capital: 
Total ............................. 83,023,646 S634,532 376.5 

Land ..•...•.....•.....•••.... 200,868 32,23<1 523. 2 
Buildings .................... 535, 620 29, 900 1, 691. 4 
Machinery, tools, and imple-

ments ...................... 482, 477 73,800 558. 2 
Ca.sh and sundries ••.....•.... l, 804, 081 ,199, 098 261. 6 

The capital is shown by Table 2 to have increased 
from $634,532 in 1890 to $3,023,646 in 1900, a gain 
of 376. 5 per cent. The largest item for each year was 

that of cash and sundries, which includes cash on lmncl, 
bills recchrable, unsettled ledger accounts, raw m11to. 
rials, stock in process of manufacture, finished }Jl'ocl

ncts on hand, and other sundries. In 1900, $1,804,ll81 
was reported for this item, and ·in 1890, $499,0f)S, nu 
increase o:f 261.6 per cent. In 1900 the value of tlw 
owned land and buildings, as reported by 13 estn.blliHh
ments, was $200,868 and $535,620, respectively. 'l'liP 
remaining 11 establishments paid $16,800 for rent of 
land and buildings. The $482,477 reported HS invost1~1l 
in machinery, tools, and implements in 1900 rcpr(lStJUt,; 
the value of the equipment of all of the 24 plant::;, this 
part of the capital being owned by the manufactnrnr i11 
every instance. The. amount represents an averng(I of 
$20,103 for each :factory. The smallest amount reportt•d 
for this item o:f capital :from any plant was $500; (.)in 

largest amount, $105,000. The equipment is singularl.1· 
free :from delicate and complex machinery, and is tlrnrP
:fore subject to compriratively little deterioration through 
use. 

Table 3 shows the quantity and cost o:f the ditfcrl'tmt 
materials used and the quantity and value of p1·oduct:-< 
as reported for the census year 1900. 

TABLE 3.-MATERIALS AND PRODUCTS: 1900. 

====:=o===================================c-~~=== =CT=========================:=======================~-:=- . 
ITEMS, Quantity. 

Materials: Pounds. 

Cost of 
materials. 

Value of 
products. 

Total • . • • .. • • • •• • • • • • . . . . . . . . • • • • • .. 114, 748, 633 $7, 039, 501 ............. . 
~~~~1.~~~~1 

Milk .and cream • . .. .. .. .. • .. . . . 23, 684, 395 
Oleo oil • • • • • • • • • • • • . • • . . • • • • . • .. 33, 724, 621 
Neutml lard.................... 37, 651, 741 
Cottonseed oil • . • • . • • • • . • .. . • • • • 11, 818, 921 
Butter • . • . . • . • • • • • . . . . • . . .. . • • . • 396, 956 
So.It. . • . • • • • • • • • • • • • . . . . • . . • • • • • • 6, 962, 233 
Color • . • . . . • • • . . . • • . . . • . • • . • . • • . 204, 418 

~y~~;.se::::::::::::: :::::::::::: 1~~:~~~ 

579,068 •••••• ....... . 
2,744, 285 .....•••...•.. 
2, 976, 870 .•.••••••.•••• 

667, 790 ....••........ 
61,176 ..•••••...•••• 
68,887 ............. . 
32,078 ., .••.••••••.. 

7,~~! :::::::::::::: 

This tuble shows that there wern used· during the. cen
sus year 114, 748,633 pounds of material to produce 
104,633,214 pounds of oleomargarine, indicating a loss 
of 10,115,419 pounds in the manufacturing process. 
While there is a slight shrinkage through evaporation 
and other natural causes, the principal loss ii:i from the 
milk lmd cream, only part of which is absorbed or held 
by the oils in the churning process. Exclusive of milk -
and cream, the weight of ingredients was 91,064,238 
pounds, or 13,568,976 pounds less than the quantity 
of oleomargarine produced. Except for slight shrink
ag·e these materials return pound for pound in manu
facturing, and it :follows that the difference (13,568,976 
pounds) represents the gain from 23,684,395 pounds of 

ITEMS. Quantity. 

Materials-continued: Pouncls. 
Stettrin and oleo stock......... 134, 541 
Fuelandrentofpowerandheat ............ .. 
Mill supplies ................................ . 
All other materials ......................... . 
Freight ..................................... . 

Products: 

Cost of 
materials, 

$4,320 
49,855 
5,745 

501,107 
50, 792 

Total............................... 104, 633, 214 ............. . 

Valnuol 
prodtll'I•. 

$12, 4\1J, Sl'J 

Oleomargarine................. 104,633,2H •••••••.•.•... J2,21ltl,:l.°•7 
All other products............... ...... ........ ................. •.!JlJ,.Jr~f 

milk and cream .used. It is calcu1ated that the solicl 
ingredients-those giving out pound for pound in tho 
churning process-will gain from 10 to 20 per cent in 
weight through the absorption of butter fats and otlaw 
constituents of milk. The largest factor,Y in point of 
output manufactured more than 15,000,000 paunch~ of 
oleomargarine; the smallest, less than 50,000 ponn<l:-i. 

Table 4 shows the annual production of oleomar
garine· in the United States from 1886 to 1900, inelu
sive, as shown in the Report of the Commis~doner of 
Internal Revenue for the fiscal year ending June BO, 
1900. 1 

1 Report of the Commissioner of Internal Revenue, 1900, po.gl'K 
191, 390-393. 
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TABLE 4.-QUANTITY OF OLEOMARGARINE PRODUCED AND AMOUNT OF INTERNAL REVENUE RECEIVED 
THEREFROM, 1886 TO 1900, INOLURIVE. 

FISCAL YEAR ENDING JUNE 30. 

On hand November 1, 1886 ...................... .. 
1887 (from Novomberl, 1886) ..... ··'-···-- ........ ::::::::::::::::::: ::::: 

~!!~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
1891. .. , ____ ,,,, ........................................................... . 
1892 ........ - ......................... _____ , ............................... . 

mt::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

~ljH~~~LiiiiiHHiiiiiLiijjj//HHHHiHH1 

Quantity 
produced. 

• Pounds. 
181,090 

21, 513, 537 
84,325,527 
35,664,026 
32,324, 032 

44, 392, 409 
48,364, 155 
07,224, 298 
69, 622, 246 
56, 958, 105 

50,853, 234 
45,531, 293 
67,516, 136 
83,139,901 

107' 045, 028 

Total. 
General tax, 

2 cents 
per pound. 

TAXES, 

Special taxes. 

Manufac- Wholesalers, Retailers, 
turers, $600. $480. $-18 . 

· · · • .. · ii723; 94.s • • • • • .. · i4:i5; 924· · • • • .. iisi: 700 · .. • ·• iiioi; 466 · • · · · .. si54; 924 
864, 140 658, 355 17, lliO 70, 37G 123, 2li9 
894, 248 677, 302 12, 400 73, 914 130, 632 
786, 292 619, 206 11, 700 55, 318 100, 068 

1,077, 924 871,488 ' 6, 950 53, 192 146,294 
1,266,326 945, 675 10,400 106,036 204.,215 
1, 670, 614 1, 301, 318 15, 350 115,614 238, 332 
1,723,480 1, S28,55S 11,250 107,394 276, 278 
1,409,211 11 065,29$ 8,950 98,784 236,184 

1, 219, 432 952,475 15, 725 72,264 178, 968 
1, 034, 130 850,691 7,200 45,900 ISO, 839 
I, 315, 781 1, 107, 775 7,600 44,272 156, 134 
I, 956, 619 1, 609, 913 11, 500 71,884 263, 322 
2, 543, 785 2, 085, 273 15,450 97,919 845, 143 

From Table 4 it appears that 107,045,028 pounds 
were produced during the fiscal year ending June 30, 
1900, which quantity differs from the 104,633,214 
pounds reported to the Census Office and shown in 

~ Table 3. There was 1 establishment operating a por
tion of the census year that is not included in this 
report; a few establishments reported their output 
from their record of sales, which is not exactly identi
cal with the amount manufactured, and the fiscal year 
does not correspond with the census year by one month. 
These facts explain the comparatively small discrepancy 
of less than two and one-half million pounds between the 
two tables. 

rine was$12,286,357,an average of 11. 7 cents per pound. 
This amount represents the value at the factory, packed 
and ready for shipment, and includes the intemal
revenue tax of 2 cents a pound, which must be paid on 
withdrawal for sale. 

Table 5, prepared by the Treasury Department m 
i·esponse to a resolution of the House of Representa
tives, exhibits the quantity of oleomargarine shipped 
into each state for the fiscal year ending June 30, 1899. 1 

Table 6 shows the quantity, and destination value, of 
the oleo oil and oleomargarine exported during the fiscal 
year ending June 30, 1900. 2 

The value of the 104,633,214 pounds of oleomarga-
1 Senate Report, No. 2043, 56th Congress, second session, page90. 
2 Commerce and Navigation, 1900, Vol. II, pages 873-877. 

TABLE 5.-QUANTITY OF OLEOMARGARINE SHIPPED INTO EACH STATE FOR FISCAL YEAR ENDING JUNE 30, 1899, 

ST.A.TE OR TERRITORY. Number of 
dealers. 

Alabama............................... 21 
Alaska................................. 5 
Arkansas ............. _................. 35 
Arizona . .. .. . . .. . . . . .. • .. .. . .. . . . . .. . .. 5 
California ........................................... . 

Colorado ............................. .. 
Connecticut ........................... . 
Delaware ............................. .. 
District of Columbia ................•.•. 
_Florida ................................ . 

55 
5 

48 
61 
82 

Pounds, 

226,053 
18,080 

380,889 
78, 767 
74, 923 

1,123,537 ' 
134, 255 
40,475 

816,8'18 
590,225 

Georgia ................... _ ............ . 
Illinois ................................ . 

61 495,004 

1~a~~na· :::::::::::::::: :::: :::: :::::::: 
Indian Territory ...................... . 

Iowa .................................. . 
Kansas ............................... .. 
Kentucky ............................. . 
Lonislrma ............................ .. 

2, 020 18, 638, 921 
3 58,22( 

306 S, 923, 228 
21 152,278 

3 
186 
217 
140 

79, 922 
1,658,544 
1, 490, 577 
1,043,502 

Maine.................................. 17 102,274 
1, 791, 950 
2, 083,889 
2,092,5il 

Maryland . . . .. . . . . . .. • • . . .. . . • • . • • . .. • . 58 
Massachusetts....................... . • .. 108 
Michigan............................... 109 

Per cent 
of total. BT.A.TE OR TERRITORY. 

Number of 
dealers. 

(1) 
0.3 

0.5 
0.1 
0.1 

Nebraska ............................ . 
New Hampshire ..................... . 
New Jersey .......................... . 
New Mexico ........................ .. 
NewYork .......................... .. 

73 
19 

296 
12 
14 

1.4 Nevada. ............................... ····-········· 
0.2 North Carolina....................... 9 
0.1 North Dakota......................... 18 
1.0 Ohio.................................. 1,005 
o. 7 Oklahoma . • .. • .. • . • • .. . . • .. • • . .. .. .. . 10 

0.6 Oregon ............................... . 
23.4 Pennsylvania ....................... .. 
0.1 Rhode Island--······--·····""····-· 
4. 9 South Carolina ....................... . 
0. 2 South Dakota ........................ . 

3 
717 
333 
24 
4 

O, l Tennessee .. .. . ... • • . . . . .. . . .. . .. .. . . • 83 
2.1 Texas................................. 162 
1.9 Utah .............................................. .. 
1.S Vermont.............................. 1 

0.1 
2.2 
2.6 
2,6 

Virginia.............................. 121 

Washington........................... 5 
W~st Vi~ginia.. .• .. . ... . . . •. .... •• •• 172 
WlSCOI!Slll .................. ·........... 23 
Wyommg............................. 5 

Pounds. Per cent 
of total. 

1, 024, 985 1 •. s 
'155, 583 0.6 

5, 875, 975 7.4 
115,850 0.1 
222,788 0.3 

625 (1) 
110, 244 0.1 

7,710 (1) 
11.1 8,880, 969 

117, 398 0.1 

41, 250 0.1 
11,433,341 14.3 
3,594, 984 4.5 

258,159 o.s 
55,432 0.1 

714,640 0.9 
1,518,264 1.9 

8,400 f'l 2,990 ') 
1.5 1,159,400 

63,345 0.1 
1,206, 865 1.6 

714, 742 0.9 
39,547 0.1 

Minnesota ................... , . . .. . .. . . . 30 1,343,865 
3, 133, 313 

1. 7 
S.9 
0.1 
0.6 

1~~~~-1-~~~-1-~~~~ 

:Missouri................ . . . . . . . . . • . . .. . . 231 
:i\Iississtppi... ... • ... .. .. . . .. •• • • .. • . .. . . 17 
Montana ............................................ . 

104,622 
446,022 

Total. ........................................ . 

l Less than on~·tenth of 1 per cent. 

79,695, 744 100.0 
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TABUl 6.-QUANTITY AND VALUE OF OLEO OIL AND OLEOMARGARINE EXPORTED DURING THE FISCAL YEAH 
ENDING JUNE 30, 1900. 

COUNTRIES TO WHICH EXPORTED, Oleo oil. Oleomargarine. 
--------------------------1------.---------1-------------

Pounds. Value. Pounds. Faluc. 
Total ...•......•..................................................•.................. 146, 739' 681 $10, 503, 856 •l, 182, 536 $109. csa 

Europe: ' 

~~]sift';;,~~-~~~-r:'.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 2,si~:~~~ 21U~~ ........... iiii,'265' ............. 6,'o7ii 

ti~~~~,~"rn ••·••••••• :••••••••••• < fr•••••·••·• ......... ::::~ .......... :::::~ ••••••••••·~::; ••••••••••••"·m Portng>tl........... .. .. . . . . . . . . .. .. . .. .. . .. .. . . . .. . .. .. .. .. . .. .. . .. .. . . .. .. .. .. .. . . . . .. . .. . . .. . .. . . . .. . . . . . . . . .. .. .. . . . . . . . . . . . 2, ooo 20ll 
SwedenandNorway.................................................................. 13,500,332 960,047 17,090 1,400 
Turkey in Europe..................................................................... 88, 370 7, 050 • .. • 
Un!ter!Kingdom...................................................................... 7,265,764 512,745 .......... 3r.4;7i2 .......... s4:o7:1 

North A rncrica: 
Bermuda.............................................................................. 2, 537 201 
British Honduras. -.. . . .. . . .. . . .. . . . .. .. . . . .. . . .. . .. . . .. .. .. . . . . ... .. .. . .. ... .. .. . .. . .. 1, 050 152 
Quebec, Ontario, Manitoba, etc........................................................ 27,•194 1, 906 
Newfonncllnnd and Labrador......................................................... 709, 817 54, 353 
Honduras .................................................................................................................... . 
Nicaragua .................................................................................................................... . 
l\fcxko ....................................................................................................................... . 
llfiqnelon, Limgley, etc ....................................................................................................... . 
West Indies-

British .................................................................................................................. .. 
Cuba ..................................................................................................................... . 
Danish ................................................................................................................... . 
Dutch .................................................................................................................... . 
French ................................................................................................................... . 
Haiti ..................................................................................................................... . 
Porto Rico ............................................................................................... · ................ . 
Santo Domiugo ....... · .................................................................................................... . 

South America: 
Brazil.................................................................................. 4,6fi2 391 
Colombia ......................... , ........................................................................................... . 
Ecuador ..................................................................................................................... .. 
Guiana-

British............................................................................. 3,000 270 
Dutch .................................................................................................................... . 

Asia: 

~~~ri~ea~~.l:~;ii1sii::: :: :: : : : : : : : : : : : : : : : : : : : : : :: : : : :: ::: :: : : : : : :: : : : : : : : : : : : : : : : : :: : : : : : :: :: : :: : : : :: : : : : : : : : :: : : : : : : : : : : : : : : : 
~%~~~'.'.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .............. 6;o4ii ................. 656. 

Oceama: 

32, 015 
7,880 
3,066 

107,•178 
260 

3,035 
9, 19'! 
2,800 

1,466, 638 
516, 463 
116, 890 

<11, 605 
157, 200 

50, 088 
210, 140 

9, 784 

100 
113, 777 

837 

133, 236 
59, 700 

7,626 
2,300 
1,560 

41,309 

3, 78li 
1,097 

245 
7,200 

31 
:197 
gg3 
310 

146, 9fi9 
60, 093 
8,530 
3,280 

13, 501 
4,989 

22, 776 
906 

18 
9,675 

lO(i 

H,638 
5,486 

670 
328 
1\J.i 

4,412 

~~;~~~1 ~~~t_r_~1~.~i~-: ::: : : : : : : : : : : : : : : : : : : : : : : : :: :: : : : :·: :: :: : : : :: : : : : : : :: : :: :: : : :: : : : : : : ............ ~~'.'. ~~~ .............. :~·. ~'.:. · ...... · "iis,' 396 · ...... ····"ii; 800 
Africa: 

British Africa ................................................................................................................ .. 66, 908 
50 

7,102 
8 Portuguese Africa . . .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. . .. .. .. 2, 500 250 

From Table 6 it will be seen that about one-third of 
the oleomargarine exported went to the British West 
Indies; the next largest quantity was purchased by 
Cuba. The largest European purchasers were Germany 
and the United Kingdom. None of the oleo oil was 
consigned to the West Indies, but the Netherlands, 
Germany, Norway-Sweden, Denmark, and the United 
Kingdom received nearly all that was exported. 

Table 7, based on commercial estimates, shows approx
imately the annual production of oleomargarine in 
European countries. 

TABLE 7.-ANNUAL PHODUCTION OF OLEOMARGARINE 
IN EUROPEAN COUNTRIES. 

COUNTRY. 

g~~1:i~r~'.~~~~~:::::::::::: :::::::::: ::: ::: :: : : 
~~~~:K.: :::::::: :::::: :: ::: : ::: : : : :: : : : : : ::: : :: : 
Germany ...................................... .. 
Netherlands .................................... . 
Belgium .....••.................................. 

Quantity 
produced. 

Pounds. 
82, 000,000 
35,000,000 
22, 000, 000 
22, 000, 000 

220, 000, 000 
123, 000, 000 

20, 000, 000 

Quantity 
imported. 

Pounds. 
110, 000, 000 

4,500,000 

Table 7 indicates that Germany is the greatest pro
ducer of oleomargarine, with a product of 220,000,000, 
pounds, followed by the Netherlands with 123,000,000 

pounds. According to the figures of this table, the 
United States, with an output of more than 100,000,000 
pounds, ranks third in production. 

HISTORICAL AND DESCRIPTIVE. 

Oleomargarine was first manufactured in France. In 
1869 the French war office, at the instance of Napoleon 
III, who was desirous of discovering a substitute 
for butter that would keep longer and also increase 
the dietary of the poor, offered a prize for the best 
substitute, which was won by M. Mege-Mouries, a 
Parisian chemist. After a series of observations and 
experiments, Mege-Mouries was persuaded that the 
butter fat confained in milk was absorbed from the 
animal tissues of the cow, and hi.s attention was then 
directed to the discovery of a process that would sepa
rate from beef fat the oil similar to that in milk. The 
method finally devised by him for the manufacture of 
oleo oil (called then oleomargarine or oleomargarine oil) 
was to heat :finely minced beef fat with water, carbonate 
of potash, and small fragments of fresh stomachs of 
sheep, to a tempei:ature of about 115 degrees Fahren
heit. The influence of th.e heat, together with the pep
sin contained in the sheep's stomach, separated the fat 
from the cellular tissue. This fatty matter was then 
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removed and when cool was subjected to hydraulic pres
sure sufficient to separate the stearin. The oleo oil was 
then churned with milk and water in the proportion of 
10 pounds of oleo oil to 4 pounds of milk and 3 pints of 
water. The resulting compound was washed and de
dared ready for use. 1 

The industry was early introduced into the United 
States, but statistics of its manufacture prior to 1886 
are unieliable. In that year Congress passed an act 
regulating its manufactnre and imposing a tax of 2 
cents a pound on the product. From that date more 
exact information is obtainable. In 1887 there were 
21,513,537 pounds made, and the present report shows 
a product of nearly five times that amount. 

In the manufacture of oleomargarine so much depends 
on the handling of the constituent oils and the manipula
tion of the temperatures by which they are surrounded 
throughol.1t the different stages of the process, that 
equipment for live steam, ice watei', and refrigeration 
'is the indispensable requisite of every establishment. 
Aside from this, the equipment consists principally of· 
the machinery of power, melting tanks, mixing tanks, 
milk receptacles, churns, and machine butter workers. 
The butter workers are such as are used in creameries 
throughout the United States. In some factories the 
churns are similar to those used in creameries, but 
oftener they are large, upright, jacketed caldrons in 
which the milk and color are mixed with the melted oils 
b.Y a violent chuming .or stirring produced by revolving 
or rotating agitators inside. By the introduction of 
steam into the jacket the operator controls the temper
ature and the degree of liquefaction until the churning 
process :is complete. By the same means any corndder
able quantity o:f oleomargarine is prevented from con
gealing· on the side of the churn while the contents are 
being drawn off. The equipment is generally o:f 
American manufacture. Only 2 factories visited by 
the writer were supplied with foreign machinery, 
which was imported :from the centers of oleomargarine 
manufacture in Europe. 

The number and character o:f the ingredients of oleo
margarine make them susceptible of almost an infinite 
number of combinations, and each manufacturer has his 
own working formula. So much depends on the hand
ling of the oils and the regulation o:f temperatures sur
rounding them at each successive step, that different 
manufacturers using the same quality o:f ingredients in 
similar combination will secure vastly different results. 
A formula for each of three distinct grades of oleo
margarine, of general manufacture, is given below to 
show the use of different ingredients and their variation 
in quantity. 

1 Appleton's Annual Cyclopredia, 1882; also Universal Cyclo
predia, 1900, Vol. 2, ])age 253. 

Formula 1.-Cheap Grade. 

Poimds. 
Oleo oil. _____ . ___ . __________ - . _ .. _ . _. _ .. __ •. 495 

Neutral lard._._ -_ .... --· ... -· .... __ ... _. ___ . 265 
Cottonseed oil. . _ ..... _ ..... _ -_ ... ___ .... ___ . 315 

:Milk _. -- - •... - .•.... -- - .. ---· ... - . - .. -· ---· 255 
Salt ... -· .... -- ... - . - - --- -- ---··· ...... --- . 120 
Color_._ - - .... __ - . - - .. - - .. - ... -... - -.... - - -_ l;f 

Total. .. ___ .. ___ - _ .. - - - . _. - _. _. _ .. ____ 1, 451~ 

will produce from 1,265 to 1,300 pounds o:f oleomar 
ganne. 

Formula 2.-1l{ediwn High Grade. 

Oleo oil. .• __ •. ______________ •. --· .• ·--·- .••. 

Neutral lard .•. -·_ -- - --· •....•••. - • - - -- -- - ---
Crealll .. ---- ·--- - -- · · -- • ·· · · - · • --- -· --· - - ·-· 
Milk ______ --·-· ___ • ___ • _______ ,-- __ ·- ___ --· 

Salt _. ____ -- _ - -- ---· - - - - --- - - --- - - - --- --- - --Color ____________________________ ~-- --- - - · - · 

Pounds. 
315 
500 
280 
280 
120 

It 
Total _. ______ •. _. _____ - . ___________ . - - 1, 496t 

will produce :from 1,050 to 1,080 pounds o:f oleomar· 
garine. 

Formulct 3.-Bigh Grade. 

Oleo oil----·--------·-------------·-·-----·
Neutral lard._. __ -- _ - -- . -- -- - - -- .. - - - . - ••••. -
Butter .• - - -.. - - - - - - - - - - • - -- •• -- - -••• -- • - ••• -
Salt - -- . - --- -- -----· ---··- ---- ----·- -·-- --·· 
Color _ - - - - - •••. - -- - .. - - - - - - - - -- - . - - - - - .•• - - -

Total ______ . _________________________ . 

Pounds. 
100 
130 

95 
32 

t 

357t 

will produce about 352 po\ilnds o:f oleomargarine. 
Practically all the oleomargarine manufactured in the 

United States is made by the simple process of churning 
a melted mixture of oleo oil and neutral lard with milk, 
cream, or melted butter to give it the butter flavor, and 
coloring matter to g·ive it any desired shade o:f yellow in 
sembl~nce of butter. In the cheap grades cottonseed oil 
is o:ften substituted for a portion of oleo oil and neutral 
lard, but never to .the total exclusion of either. After 
the churning process the whole is salted and put upon 
the market in a variety o:f forms, as demanded by the 
various classes of consumers. The different forms in 
which it is packed for market are well shown by the fol
lowing extract :from a circular o:f information issued by 
one of the large manufacturers: 

"Our Butterine is packed as follows: 
"Solids in 10, 20, 25, 30, 40, 50, and 60 lb. tubs; also 

in 25, 28, and 50 lb. record packages (tin-lined). 
1 lb. bricks in 10, 28, 30, 48, and 60 lb. cases: also 48 

lb. tubs. 
2 lb. bricks in 30, 48, and 54 lb. cases. 
3 lb. bricks in 54 lb. cases. 
5 lb. bricks in 50 lb. cases. 
1 lb. rolls in 42, 56, and 62 lb. tubs; also in 10 and 50 

lb. cases. 
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1 lb. country rollfl in 37 and 50 lb. tubs and 50 lb. 
cases. 

1 lb. long· rolls in 42 and 62 lb. tubs. 
· 1 lb. printf3 in 37 ancl 50 lb. tubs; also 50 and 60 lb. 
cases. 

2 lb. rolls in 32, 52, and 62 lb. tubs; also 10 and 56 
lb. cases. 

2 lb. country rolls in 52 lb. tubs ttnd 50 lb. cases. 
1, 2, and 3 lb. rolls, assorted, in 62 lb. tubs. 
3 lb. rolls in 54 lh. cases. 
5 lb. rolls in 60 lb. cases. 
9t lb. rolls in 57 lb. cases." 
Cottonseed oil i~ used as a partial substitute for oleo 

oil and neutral lard. It never fully replaces either, but 
is added to some combination of those two ingredients to 
~heapen the finished product. It is a liquid within the 
range of temperature to which butter is exposed, and 
its use is, therefore, limited to such a proportion in any 
formula as will not soften the product beyond the usual 
consistency of butter. Its use would doubtless increase 
largely were it not for the fact that no process has been 
diseovered that will take away its characteristic :flavor. 
To make a high-grade oleonmrgarine it is absolutely 
essential that all its constituent oils respond fully to 
the neutralizing treatment by which their characteristic 
odors and :flavors are removed, so that they will take on 
the :flavor of lmtter from the aromatic principles of the 
milk or cream with which they are churned. Cotton
seed oil, when forming any considerable proportion of 
oleomargarine, betrays its presence, and those manu
facturers making a specialty1of high-class table products 
bave discontinued its use altogether. 

Oleo oil is obtained from beef fat by the processes of 
settling, crystallization, and pressure, which separate it 
from the stearin and the fiber. Its manufacture is more 
widely distributed than that of neutral lard, but is 
principally confined to the large packing houses, which 
supply their own oleomargarine departments and also 
the independent manufacturers and the export trade. 
By independent manufacturers is meant those who pro
duce oleomargarine exclusively, in contradistinction to 
those who subordinate it to slaughtering and meat 
packing. None of the independent manufacturers make 
their own oleo oil. 

After the animal is slaughtered the fat is removed 
and placed in a vat of warm water, where it is thor
oughly war,;hed to remove blood and adhering impurities. 
It is then chilled and hardened with a bath of ice water, 
after which it is finely 9ornminuted by cutting machines 
and melted in steam-jacketed caldrons at a temperature 
of about lGO degrees Fahrenheit. Slowing revolving 
agitators keep the fat moving until the melting process 
is complete, when the whole is allowed to settle. The 
-settling process is accelerated by the addition of salt, 
which is scattered over the entire surface of the liquid 
nncl settles the fiber or " scrap" to the bottom. After 
the first settling, the clear oil is carefully siphoned to a 

second series of jacketed caldrons, usually on the :floor 
below, where more salt is added, and the temperature 
controlled until a second settling is completed. This 
demembranized fat is now siphoned into mounted vats 
and allowed to stand from three to five clays in a tem
perature favorable to the crystallization of the stearin, 
a part of which forms a crust over the top and the 
remainder settles to the bottom, leaving the clear oil 
between. It is a common phenomenon in the crystalli
zation of various substances whose specific gravity ii,; 
not greatly in excess of the mother liquid that, cooling 
ftrst at the top, a portion of the substance which is 
being crystallized out forms a crust over the surface 
and the remaining portion is precipitated. When the 
vats have stood the required time the crust is broken 
into fine particles and the whole is given a thorough 
mechanical mixing which leaves it of a mushy consist
ency. It is then wheeled to a revolving table sur
rounded by skilled workmen who wrap the mixtme 
into small packages with canvas cloths-each containing 
about 3 pounds-which are built into the presses. The 
oleo oil is then separated by great pressure, slowly ancl 
gradually applied, ancl :flows from the presses into a 
large receiving tank on the :floor below, from which it 
is piped to the oleomargarine department or is drawn 
into new oak tierces and allowed to harden in prepara
tion for shipment to independent manufacturers or for 
export. Figure 1 shows two presses, one filled and tbc 
other in process of being :filled. 

Ali manufacturers of oleo oil follow substantially the 
method above described, but the- system of grading ancl 
the chn,racter of the fat selected differ gre11tly. The 
number of grades manufactured is from. three tc :five, 
and, when the market is active and prices are high, 
about all the fat taken in sl11ughtering, both from cattle 
and sheep, is worked into one grade or another. The 
oil made from sheep fat can not he neutralized, and 
retains the chltracteristic odor and flavor of the animal 
to such degree as to be nnftt for the oleomargarine 
demanded in American markets. It is exported to 
Europe, where there is demand for cheaper qils. With 
the beef fats the character of the animal from which 
they are taken is the most potent factor in the selection. 
Some manufacturers work into their highest grade of 
oleo oil practically all the fat taken from a good steer, 
and make one or two lower grades from the fat of COW8 

and" canners." Other manufacturers make their high
est grade from the caul and other selected fats of tho 
best beeves, using certain intestinal and other lowflr 
forms, together with that taken from poorer animals, 
in making from one to three lower grades. As pre
viously indicated, the manufacture of oleo oil is morn 
widely distributed than that of neutral fard, and, while 
it is largely confined to the big packing houses, consid
erable quantities are made in large cities, outside tho 
centers of the packing industry, from fats collected in 
part from abattoirs and in part from retail butchers. 



FIG. 1.-SEPARATING OLEO OIL FROM THE STEARIN OF THE FAT, BY PRESSURE. 

FIG. 2.-CHURNING OLEOMARGARINE. 



FIG. 3.-THE "WORKING" AND SALTING PROCESS AFTER CHURNING AND TEMPERING. 

FIG. 4.-PACKING OLEOMARGARINE FOR MARKET. 
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The quantity of oleo oil obtained by the process 
described is, by weight, about 50 per cent of the fat 
treated. About 28 per cent is tallow and stearin and 
the remainder is lost in shrinkage. The quantity ob
tained from each beef is difficult of exact determination 
because it varies so greatly with the size and condition 
of the animal when slaughtered. 

Compared with oleo oil, the manufacture o:f neutral 
lard is a simple process. Two gmdes are made-one 
from the leaf, the other from the back :fat of the hog_ 

·Its manufacture is almost exclusively confined to large 
paeking houses, hut there are independent manufacturers 
of oleomargarine located near the packing centers who 
prefer to buy the fat as it is taken :from the animal and 
work it into neutral by their own proces:,;. In the pack
ing plants the leaf :fat is taken :from the animal immedi
ately after killing, hung on mounted racks, and wheeled 
into refrigerators to remove as quickly as possible all 
animal heat. It is next chopped finely or reduced to 
pulp by machinery and melted in jacketed kettles exactly 
similar to those used for oleo oil. When the melting 
process is complete it is allowed to settle, the precipita
tion of the fiber being accelerated by the addition of 
salt, as in the case of oleo oil. After the settling proc_ 
ess the clear oil is siphoned to a receiving tank, and 
what is not used in oleomargarine is tierced for ship
ment. A good quality of leaf fat will produce by care
ful handling about 90 per cent of its weight in neutral, 
and each animal will yield an average of eight or nine 
pounds. Comparatively little neutral is made :from back: 
fat. The amount used, however, depends much on the 
relative demand for neutral and ordinary lard products, 
as it is sometimes more advantageous to work :fats into 
one form than another. The oil made from back fat 
retains more of the :flavor peculiar to lard and, like the 
lower grades of oleo oil, it> less :free from stearin or other 
undesirable constituents. Some packing houses mix a 
small per cent of back fat with the " leaf" in making 
their highest grade of neutral, and oleomargarine manu 
facturers sometimes use both grades of the :finished oil 
in combination. The difference in price between the 
two is usually slight, and neutral made exclusively from 
"leaf" is generally sought. Independent manufacturers 
of oleomargarine, who make their own neutral lard, give 
the fat a more extended treatment than that described 
as the process of the packers. In addition to the sepa
ration oi the fiber by the process of settling, the clear 
oil is drawn into a large vat of salt water at a low tem
perature, where it l.s again chilled and hardened, and is 
allowed to remain for several hours. It is then placed 
on shelves to drain, and is again melted when ready for 
churning. This treatment carries the neutralizing 
·process to a higher degree of perfection and improves 
the texture of the oil. 

After a detailed description of the methods o:f manu
facturing its principal ingredients, the manufacture of 

oleomargarine itself may be described briefly. In those 
independent plants where both oleo oil and neutral lard 
are purchased for use, melting tanks are provided for 
each, in which they are melted separately, after being 
taken from the tierces in which they are shipped. They 
are then piped or pumped to a mixing tank mounted on 
weighing scales, where the exact proportions demanded 
by the working formula are ascertained. If cottonseed 
oil is required by the formula, a separate tank for it is 
usually provided. If butter is to be used instead of 
milk or cream, a separate melting tank is also provided 
for that. After the oils are melted and weighed into 
the mixing tank together, the mixture is piped or 
pumped into the churn, where it receives the milk and 
coloring matter. The whole mass is then churned 
together, as previously described. In the packing 
houses liquid oleo oil and neutral lard are piped from 
the oil room direct to the weighing tank. After churn
ing, the liquid oleomargarine is allowed to :flow into a 
vat of ice water, which chills and hardens it before 
crystallization can take place. It is next shoveled into 
mounted cars and wheeled to the "tempering room," 
where it stands for several hours, until sufficiently 
softened for the machine butter workers. After the 
salt has been worked through it, it is put up in market
able form and stored in refrigerators to await shipment. 
Figure 2 represents an actual scene in a churning room 
of a large factory. At the left of the picture is seen a 
quantity of oleomargarine which has just been taken 
from the chilling vat after churning, and is ready for 
the "tempering room." At the right the contents of 
a churn are being drawn o:ff into the chilling vat. The 
pipe descending from the ceiling brings a stream of 
ice water from a reservoir above into immediate contact 
with the stream of liquid oleomargarine for the purpose 
of chilling it as quickly as possible. Figure 3 repre
sents the working and salting process, and :figure 4 a 
scene in the preparation of the :finished product for 
market. 

While there is substantial uniformity in the process of 
manufacture, there is great diversity in the grades and 
combinations of material used and, consequently, in the 
character o:f the :finished article. The cheapest grades 
of oleomargarine found on the market are made from 
the lowest grades of oleo oil and neutral lard, to which 
is added the limit of cottonseed oil, and the whole is 
churned with skimmed milk or buttermilk, salted with 
common salt, and colornd with the cheaper grades of 
coloring matter. These low-grade oils may be manu
factured from "scrap" fat and made firm by the addi
tion of more stearin or other similar substances so that 
a greater proportion of cottonseed oil can be added to 
the combination. Sometimes glycerin is added to give 
the product a glossy appearance, and suga·r or glucose 
to sweeten or give texture. The highest grades are 
made :from pure oleo oil and neutral lard of best qual-
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ity, churned with whole milk, cream, or crrn1mery but
ter, salted with Ashland salt, and colored with annatto 
or other coloring matter. The number of grades man
factured varies from two to six, but all large factories 
receive orders for special lots to be made in a prescribed 
way. One factory visited by the writer made only two 
grades-the higher from high-class oils churned with 
whole milk, the other from low-grade oils churned with 
the same. In this case the quality of the oleo oil and 
neutral was the only basis of grading the finished prod
uct. In another factory the lowest grade manufactured 
was a combination of the best oleo oil and neutral 

churned with whole milk. Three higher or more ex
pensive ones were made with the same oils, each depend
ing for its rank on the amount of pure cream or cremnery 
but.ter added in the churning process. .A large propor
tion of the independent manufacturers are making· tt 

specialty of the higher grades, which include only tho 
best oleo oil and neutral, the grade being determined 
from the quantity and character of the dairy product 
added. 

Table 8 presents in detail the statistics for the indus
try, by states and territories, as collected by the Twelfth' 
Census for the census year ending May 31, moo. 

TABLE 8.-0LEOMARGARINE MAi~UFACTURE, BY STATES AND TERRITORIES: 1900, 

=-"==================~~-======;;====~====:=====::==--·--

United 
States, Illinois, Indimm. Rhode 

Island, 
All other 

states uncl 
territories,• 

------------------------------1-----1-·---- --·----'----- ----
Number of establishments ...... --·-·· ..................................................... ···-· 
Charnctcr of organization: 

}!~¥rririhi1~g~E:fi~~~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
C1tpitnl: 

Tot~~fi~i~~i:::: :: :: : :: : : : : : : : : : : : : : : : : :: : : :: :: : : ::: : :: : : : : : :: :: : : :: : : :: : :: : : :: : : : : : : : : : : :: 
Machinery, tools, and implements ..................................................... . 

Proprie~~1~~d~~~n:~~Jiers :: : : : : : : : :: : : :: ::: : : ::: : :: : : : : : : : : ::: : :: :: : : : ::::::::::::::::::::: 
Sttlaried officials, clerks, etc.: 

~g~~l~~~pg_:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Officers of corporatlons-

~a~~f~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
General superintendents, managers, clerks, etc.-

Jg~tr~;fee;': ::: : : : : : : : : : : : : : : : : : : : : : : : :: :: : : :: : : : : : : : : :: : :: : : :: : ::: : : : : : : : : : : : : : : : 
Number .................................................................... . 

wo!~~~es ................................................................... .. 

. ~il~f~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Wage-earners, mclud!ng pieceworkers and total WU!fes: 

ireatcst n~mber employed at any one time durmg the year .... __ ........................ . 
A east num e\employcd at any one time during the year ................................. . 

w':i~~!~:
1

~~;ezs:iiici:~~~;~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

::.~4~~P.: :: :: : :::::: :: : : 
Average number of wage-earners, including pieceworkers, employed during each monti;: .... 

~!en, 16 years and over-

24 

4 
3 

17 

$3, 023, 646 
$200,868 
$585, G20 
&182,477 

$1, 804, 681 
10 

394 
$412,012 

8 
$13, 100 

386 
$398, 912 

348 
$373,698 

38 
$25, 214 

1, 831 
865 

1,08•1 
$534,444 

1,007 
$511, 238 

65 
$21, 009 

12 
$2,197 

7 

1 ........................... . 
~ ............ 3· ........... ·a-

$1, 131,835 
$40,674 

$165, 686 
$150, 236 
$775, 239 

3 

120 
$110, 78'1 

6 
$11, 100 

114 
$99, 684 

90 
~82, 238 

24 
$17,446 

662 
408 
528 

$273, 084 

491 
$261, 655 

35 
$11,129 

2 
$&JO 

$137, 393 
$17, 700 
$15, 700 
$2•1, 500 
$79,493 

27 
$27, 790 

·············-
-------······· 

27 
$27, 7110 

24 
$25, 790 

3 
$2, 000 

91 
48 
70 

$38, 968 

62 
$36, 378 

8 
$2, 590 

----·---------. ............. 

$702, 299 
$31, '194 

$100, 000 
$77, 949 

$492,856 

25 
$31, 626 

2 
$2,000 

23 
$29, (126 

10 
$27, 506 

4 
$2, 120 

147 
103 
127 

$02, 79fi 

111 
$•l7, 85G 

16 
$4, 940 

............... 

................ 

11 

$1, 0'12, 119 
8111,()()0 
S2fi.I, ZH 
8229, 70~ 
&157, 00:1 

7 

•l•l·• 

$2·11, iiiii 

•M".l 
$211,iifo 

2tr' 
$'2aH, rn1 

:m!i 
$1fiO,fJ% 

:H:I 
$11lfi,:H9 

ri 
$2,BiiO 

11) 
$1,8lli 

J anuary •................ ········-··········••••». ... . . . .. . ... . ... .......... .. .... . ..... 1, 138 am 
February. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 136 BH 

582 64 113 

t~~,.,·••••••••••••••••••••••••••••••••••••••••••••••••••••••••••·•••••••••••••••••• l:m ~ November ......................................... -................ ·" · · · · · ·· · · · · · · ·.. l, 060 :liir. 
D •• • '· • • · • • • • • • • • • · • • • · · • • · · · • · · · · • · · · · · · • · • • • · • · • · · · • • • • · · · • • · · · · · • • •••• ·•••... l, 110 :l5·1 

w,~ji7~n':':~. ;:;:·;;; >: ..••••.•. ;:••••·•••• "'ii ·~ 
M ·•··•·•·•··················•·····•·•·····•··•······•································ 66 El 
Jn';le·:::::::::::::::::::::::::::::······················································· 62 ;, 
July .....•....................... ::::::::::: ::::::::: :::::::::::::::: :::: :: ::: ::::: ::::: !~ A 
August...................................................................... 53 i: 
September .................................................................. :::::::::::: 60 'l 
g~~g!liei:· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · · ---· -· -- 69 1 

•·••···•··••••·•·•·•••••·•··•••·••••··•••·•·••·••···•··••·····•··· 72 fl 

oou~~:tn:':~~~ < : :: ii ! : •••• : •• :.:··· : : : ii 
tincludes. ~~;~~;;~;,~~~;; ~i:~~~;~~;~~ -~~ ~~;;~;~~:- ~;~~;!~·; ~~-~~;~~~~~: ·;:· ;~~~~~~. ;: ·;~~~~nck" l · 1!1'

1
s
0
s,011rl l· Ne'v Jee', ..... 1 .. o .. h .... 2 .. ·I: ....•• I .... -_ · 'I' 

1
1
1 

• 1 ' ~, , , , l. rscy, ; 10, ; ennsy v1u11111 1; exn~ . .. 

583 63 11G 
579 66 115 
493 63 113 
442 58 108 
372 51 101 
364 59 99 
878 58 100 
423 56 111 
523 66 115 
573 65 118 
575 73 120 

44 8 17 
44 7 18 
41 9 18 
37 5 18 
34 7 rn 
25 7 13 
18 5 13 
25 8 H 
34 8 16 
33 11 l8 
39 9 18 
•ll 10 19 
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TABLE 8.-0LEOMARGARINE MANUFACTURE, BY STATES AND TERRITORIES: 1900-Continued. 

A verng:c number of wnge-c11rncrs, inclu<ling pieceworkers, employed during each month-Con. 
Ch1lrlren under 111 years-Contlnne<l, 

.,,~~:I!~~::·: : !( i :1 j! 
Tuxes, not inelnding internal revenue ................................................. . 

. Rent of oi!ices, insumnce, interest, 11nd 1111 sundry expenses not hitherto included .... . 
Mn.term l" used: 

'fotal cost .................................................................................. . 
)Iilk Etnd cream-

Pounds ............................................................................. . 
Ulco0gff..:.:: ······ · · ····· · ·· · ········ · ·· ······ ········ ···· · ···· ········· · ··········· ······· 

Pounds ............................................................................. . 
Cost ................................................................................ . 

Nentml IEtrd-
Pounds ............................................................................. . 
Cost ................................................................................ . 

Cotlonseccl oil-
l'ouncfa ..••••.....•......•.........••............•................................... 
CoHt ......•........................... ....................................•.......... 

Butter-
Pounds ............................................................................ .. 
Cost ........•........................................................................ 

Sall-
Pounds ............................................................................. . 
cost ................................................................................ . 

Color-
Ponnds ............................................................................ . 
Cost ..........•...................................................................... 

Sugur-
Ponnds ............................................................................ . 
Cost .......••....................................................................... 

Glncose-
Ponnds ............................................................................ . 
Cost ............................................................................... .. 

Stearin ttnd oleo stock-
Pountls ............................................................................ . 
Cost ................................................................................ . 

Fnel ................................................................................... . 
Rent of power iwcJ hettt .............................................................. .. 

~N~~~~f.~~~ieri1ii8::: ::: : :: : :: : : : :: : : : : : :: :: : : : : : : :: :: : : : : : : : : :: ::: : ::::::: :::: :: :::::: 
l'reJght ................................................................................ . 

I)rodut't~; 

Totnl vnlue ............................................................................... .. 
Oleomttrgurine-

Pounds ............................................................................ .. 
Vnlne ............................................................................. .. 

Vn.lne of nll other products, inc!Ut\ing by-rirorlml" ................................... .. 
com111uison or, products: . . · 

Num!Jer ol establishments rcportmg 1or both yeius ...................................... .. 
\.'nlt1e for ccnsuR year ................................................. - . -· ................. . 
Vnlne for preceding business year ........................................................ .. 

Power: 
Number of 0st11blishments reporting ..................................................... .. 
•rotal horsepower ................................................................ · .. ·· .... .. 

Ow11ed
Engines

St•mm-
Nnmbcr ................................................................... .. 

Renterl hor!~~s~~~~~~'.·:::::::::: ::: : : : :: : : : ".". ::: ::: ". :::: :::: :::::::: :: ".:: :::::: :::: :::: 
Establishments elassit\ed by 1iumber of per,ons employed, not including proprietors and firm 

members. 
Total number of establishments ............................................... -.......... .. 

llnder5 ............................................................................... .. 
5 to 20 •••••..•••...•.•...•.•.......•......••......•..•.•. · ·· -- - · •· · · - - ··· · •· -- · •· ·• · ·· · •• 
21to50 ................................................................................. . 
51 10100 ............................................................................... .. 
10110250 .............................................................................. .. 
2.11to500 ............................................................................... . 

United 
States. 

12 
8 
8 
8 
9 
7 

16 
16 

$2, 489, 781 
$16,800 
$11, 314 

$2, 461, !l70 

$7, 639, 501 

~3. 68-1,395 
$579, Ul18 

33, 724, 621 
$2, 7H,2ll5 

37' 651J 741 
$2, 97tl, 870 

11, 818, 921 
$fl67, 790 

G, 902, 2:13 
$ii8, 887 

20.1, ·118 
$32, 078 

rn7,842 
$7,084 

32, 9()5 
$494 

J34, 541 
$4, 320 

$•1il,611 
5-1,2-14 
$5, 745 

$fl()l, 107 
$50, 792 

$12, 499, 812 

104, 6Qll, 214 
$12k 286, 337 

~213, 455 

10 
$8,54ii, 780 
$6.196, 185 

21 
1, 356 

22 
1,281 

75 

24 

Illi11ois. 

2 
2 
2 

............ 3. 
3 

$1, 386, 148 
$11, 280 

$4, 447 
$1, 370,421 

$8, 353, 90·1 

10, 023,531 
$255, 968 

15, 582, 919 
$1, 192, 239 

17,061,013 
$1, 348,416 

4, 585, 760 
$222,002 

HiR,552 
$31, 770 

3, 697, 1i80 
$30, 531 

93,931 
$12,162 

801 
844 

···---········ .............. 
28, 824 
$1, 8BO 

$211 770 
~:J,027 
$1,979 

$232, 100 
···-·········· 

$5, 852,413 

45, rm, 073 
$5, 769, 678 

$82, 735 

3 
$4, 903, 128 
SS, 120,564 

6 
764 

8 
710 
54 

Indiana. 

·············· ·············· ·---·········· 
·········-···· ............... 
.............. 
............... 
.............. 

$228, 726 
$750 

$2, tHO 
$225, 336 

$702, 749 

3, 081, 093 
$40, 275 

2, 916, 120 
$229, 511 

3, 494, 856 
$280, 656 

1, 921, 656 
$89, 03 

ll,SG.J 
$2, 466 

969, 766 
$8, 541 

24, 038 
$-1,363 

-············· . ............. 
~2. 96f; 

$494 

···---········ 
. ...... it3;r,ii» 

$1, 100 
$100 

$41, 809 
········-----· 

$1, 107, 284 

10,596,071 
$1, 107,284 

·············-
1 

$709,014 
8625,000 

2 
35 

Rhode 
Island. 

·············· 
·············· .............. 
·-··-··-···-·· .............. 
·············· 
·-············ 
···········-·· 

$121, 912 
$1, uoo 
$1, •160 

$119, 452 

$912, 912 

1, Gn:l, 74:1 
$35, ~98 

4, 230, 000 
S:i86, 7'.!S 

3, 335, 100 
$292, ti36 

1,4511, 300 
$72, .J;j:) I 

29, 16;\ 1 

~4. Ufi8 

402, tlOO 
$2, 013 

12, 003 
$'2,441 

80, 800 
~4. 040 

············-· 
·············· 

2ti, 190 
Sl, 83:1 
lll,:102 

.. ..... si:tiuo· 
$92, 113 
S9,mm 

$1, 345, 1:!3 

10, 433, 996 
$1, 220, 023 I 

$124. filO I 

3 
$1,345, 133 
$1, 256,043 

3 
133 

1 3 
20 133 
15 ............ .. 

~ ............ ii.:::::::::::::: ........... T 
8 .............. 3 1 
3 2 .......................... .. 

~ ............ 2. :::::::::::::: ............ ~. 

525 

Affother 
states and 
territories,! 

10 
6 
6 
6 
6 

' 1;~ 
lS 

$752, 998 
$3,770 
$2, 767 

$7-Hl,461 

$2,fil\9,936 

8, 926, 023 
$2l6, 927 

101 9\J51 fiH2 
$9:lf>, 757 

13, ~.mol ii2 
$1, O:i5, ltl2 

3,R5:J,'.lo5 
$1~3,3l!9 

1R91 375 
$21, ~.~~ 

1, 892, lSi 
~171 SU:! 

71,446 
$13, 112 

M,238 
$3, uth) 

............... 
·············· 

79,fi:.!7 
~fi!l7 

$14,03:! 
$117 

$1,~00 
$13f>, OS') 
sn,1;;; 

5:4, Ul.f,\18:! 

38,02f!,Oi4 
$!, 1As, 1n 

$U.21'J 

3 
81,588,505 
Sl, 19•1, 578 

10 
424 

10 
HS 

6 

11 
2 
2 
4 
1 
1 
1 

-----~---~'------'-------·----·-'-----

' Jn~ludeq est~blishmcnts clistrl!J~;ed as follows: District of Columbia, 2; Kansas, 2: Kentucky, 1; Missouri, 1; New .Jersey, l; Ohio, 2; Pennsylva.nia, l; 'l'exas, 1. 
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SALT. 

By EDWARD W. PARKER, Ewpert Speoial .Agent. 

It has been the custom in United States census in
quiry to include salt production among manufacturing 
industries. Salt itself is a mineral, but it is not clear 
whether the process by which it is obtained should be 
regarded as manufacturing or as a method of mining. 
Rock salt is undoubtedly a mining product, but as it is 
com;idered in connection with salt manufacture by arti
ficial heat or by solar evaporation, it is included in the 
present report. Salt is the only mineral product which 
ente1·s directly into consumption as food, and while a 
considerable quantity is used for other purposes, by far 
the larger portion is consumed as food either directly 
or indirectly. 

The history of the manufacture in this country cov
ers the entire period subsequent to the early settlement 
!Jy the Eng·Iish. The first salt was produced in Vir
ginia prior to 1620, and in the various reports of the 
Federal Census mention is made of not less than 32 · 
states in which salt has at some period been produced 
in considerable quantities. The early process consisted 
in the production from sea water, either by exposure 
to evaporation under the sun's rays, or sometimes by 
boiling in pans or kettles until the dissolved salt was 
deposited. About the close of the Eighteenth century 
the manufacture was begun from brine obtained from 
natural salt spring·s, following the same crude processes 
used in the manufacture of salt from se!l. water. 

At the present time, however, comparatively little 
salt is made from sea water, or brine from natural 
springs, and some of that so obtained is evaporated by 
m'ti:ficial heat. Nearly all the evaporated salt is now 
obtained by sinking wells to the salt body, pumping 
fresh water into the wells, and withdrawing the brine 
after it has 11ecome well saturated. Practically all the 
product from natural salt water, by solar evaporation, 
is made along the shores of San Francisco Bay in Cali
fornia, and Great Salt Lake, Utah. With these two 
exceptions the evaporated product is almost entirely 
obtained from deep wells. 

Salt manufactured by artificial heat is made in ket
tles, open pans, vacuum pans, and grainers, the heat 
being applied either directly or by steam. In b~ocks 
where kettles or open pans are used, the heat is usually 
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applied directly and the brine is boiled. In grainers 
and vacuum pn,ns steam heat is nsecl. The grainer proc
ess is essentially American; the brine in this process is 
evaporated from rectangular vats about 12 inches deep, 
in which are suspended coils of pipe carrying either 
live or exhaust steam, according to local conditions. 
The brine is usually kept agitated mechanically, so that 
the salt which is formed on top will be broken up and 
precipitated. In some instances the salt is removed 
from the bottom of the pan by mechanical scrapers; in 
others, hand labor is employed. The grainer process 
seems to be the most popular method in the United 
States, and most of the finer grades of table and dairy 
salts are produced either by this or by the vacuum-pan 
process. 

Solar salt is made in vats or ponds, covered and uncov
ered. At Syracuse, N. Y., the ponds are supplied with 
movable covers. No covers arc used in Utah or Cali
fornia, as the operations in those states continue only 
during the dry season. 

Rock salt is mined and prepared for use in the states 
of New York, Kansas, Louisiana, and California. lt is 
now produced in greater quantities than solar salt. A 
more extended presentation of the method of mining 
rock salt follows in the description.of salt manufacture 
in Kansas. 

Four different units of measure are employed in the 
industry. At thr. solar salt works, Syracuse, N. Y., ancl 
at some of the salt blocks along the Ohio River in Ohio 
and West Virginia, the bushel of 56 pounds is used as 
the unit. At the rock salt mines in New York: state, 
and at A very Island rock salt mines in Louisiana, the 
long ton of 2,240 pounds is used as the unit, while the 
short ton of 2,000 pounds is the usual unit at the rock 
salt mines in Kansas and at the sohtr works along the 
shores of San Francisco Bay and Great Salt Lake. In 
nearly every other instance the barrel of 280 pounds is 
adopted. In the compilation of this report the barrel 
of 280 pounds net is used as the unit, and when the 
quantities have been reported in other units of measure
ment they have been reduced accordingly. 

Table 1 shows the totals for the industry as returned 
at the censuses of 1850 to 1900, inclusive, with the 
percentages of increase for each decade. 
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TADLE 1.-COMPARATIVE SUMMARY, 1850 TO 1900, WITH PER CENT OF INCREASE FOR EACH DECADE. 

DATE OF CENSUS. PER CENT OF INCRI~A.Sg, 

1890 1880 1870 1860 1860 
11000 1800 1880 1870 1860 181i0 to to to to to moo 1890 1880 1870 18110 

------ --·· 

Number of establishments .........•.......... 159 200 268 282 399 340 220. 5 225.4 25.0 229,a 17.·I 

Cap~~~ci:::::::::::::::::::::::::::::::::::::: $27, 123, 36'1 $18, 4:J7, 7'19 $8, 225, 740 $6,561, 615 $3, 692, 215 $2, 640, 860 101.8 GB.4 25.4 77. 7 au.t1 
$8, 4U4, 587 $4, 2fi7, 7R4 

('I i8) (3 (" 98.l ....... ······· ....... ······· Buildings ................................ $8, 358, 018 $4, 255, 896 

ti i~I 
(3 96,4 ····-·· ....... ······· ........ Machinery, tools, and implements ........ $4, 528,294 $2, 703, 868 (3 (J7.3 ·-·---- ---·--- -·-···· ······· Casl1 and sundries ........................ $5, 747, 465 $2, 190, 201 1: 102.4 ....... ······· ....... ........ Salaried officials, clerks, etc., number ......... 40G 1200 103.0 ....... -······ ······- ······· Salaries .. ___ ............................ : ..... $409, 7•18 4$189, 040 (') (' 164.3 

Wage·earners, average number ............... 
Total wages ................................... 

4, 77•1 4, 255 4,289 2, 953 
t~ 

2,218 
(3 

2, 786 12.2 ··20:3· '"45:2- "33:4· · ·22o:t; 
Miscellaneous expenses •..................... 

$1, 911, 140 $1, 503, 442 $1,260,023 $1, 146, 910 $371, 954 $753, 360 19. 9 26.5 9.9 208.3 !lf)O,it 
$7110, 589 (') (6) 12,8 $G74, 183 (6) (6) 

'iii:iJ- ··i1:s· "66:9· Cost of materials used ........................ $3, B35, 922 $1, 826, 770 $2, 074, 049 $1, 760,670 $1, 054, 780 $1,051,419 82. 6 o.:~ 
Value ol products ............................. $4, 818, 229 '$7, 966, 897 7 $5, 484, 618 $4,829, 566 $2, 289, 504 $2, 177, 945 45.3 13.G 0.2 110.4 fl.1 

l The report !or the Twelfth Census is for the calendar yc11r 1899, 
•Decrease. 
s Not se1mrutcly reported. 
•Includes proprietors and firm members, with their salaries; number only reported In 1900, but not included In this table. (Sec '£able 6.) 
6 Not reporterl. 
•Exclusive of 4,520,796 barrels of salt valued at $1,171,948, an intermediate product In the manufacture of chemicals, and Included In the report of that iudu.~trr. 

Includes products other than salt to the value of $65,061. 
7 Includes products other th1m salt to the value of $43,315. 

Table 1 shows that the production or salt in the 
United States has increased continuously since 1850. 
In the half century from 1850 to 1900 the capital in
creased from $2,640,860 to $27,123,364, while the value 

. or products increased from $2,177,945 to $7,966,897. 
In contrast with the increase in capital and products, 
the number of establishments shows a marked decrease 
since 1860. At the census or 1860 there were 399 
establishments, while only 159 are shown at the census 
of 1900, a decrease of 60.2 per cent. During the last 
twenty years the development or the industry has been 
most rapid, the capital having increased from $8,225, 7 40 
to $27,123,364, a gain of 229. 7 per cent. The products 
in the same period increased from $4,829,566 to 
$7,966,897, or 65 per cent, while the number of estab
lishments decreased from 268 to 159, a loss or 40. 7 per 
cent. The decrease in the number or establishments 
is due to the abandonment of many small plants along 
the Atlantic coast and in some or the interior districts 
whme salt was manufactured from brine springs; also 
to the consolidat10n of a number of large establish
ments, particularly in New York, Ohio, Michigan, Kan
sas, Utah, and California. 

From 1890 to 1899 the number of establishments de
creased from 200 to 159, or 20.5 per cent. The capital 
increased from $13,437, 749 to $27,123,364, or 101.8 per 
cent, and or this increase the greatest gain was shown in 
the item or live capital, which increased from $2,190,201 
to $5,747,465, or 162.4 per cent. 

The cost or materials increased from $1,826, '770 in 
1890 to $3,335,922 in 1899, or 82.6 per cent. The cost 
of the barrels, boxes, cartons, bags, cooperage stock, 
and cloth for sacks purchased, amounting in 1899 to 
$1,837 ,122, formed the most important factor in the cost 
of materials. 

The next most important item or expense was that for 
fuel, which. in 1899, amounted to $991,248. The ex-

pense for :fuel in 1890 was $7 45, 917. No separation 
was made or any of the other items included in the cost 
or materials in 1890. For 1899, besides the cost of 
packages and fuel, the following items were separately 
reported: mill supplies, $192,777; rent of power anrl 
heat, $2,111; all other materials, $189,747; and freight, 
$122,917; a total of $507,552. While the cost of fool, 
$991,248, represents the amount actually reported for 
this item or expense in 1899, there are also large qunn
tities or foel consumed, particularly in Michigan, whcro 
salt blocks are operated in connection with the nmnn
facture or lumber, the salt operations being carried on 
largely to utilize sawdust and other waste. In stwh 
cases nothing is reported for the cost of fuel. 'l'lm 
detailed statistics as to materials used and miscellaneou::; 
expenses are presented in Table 6. 

In 1890 the value of products was $5,484,618, and in 
1899, $7,966,897, an increase of 45.3 per cent. In gen
eral, however, owing to a decline in the price of salt, tho 
increase in the value of the product does not adequately 
represent .the growth of the 'industry. A better index 
of growth is afforded by the quantity produced, which, 
as presented in Table 2, shows an increase of 30.2 per 
cent from 1850 to 1860, 38.4 per cent from 1860 to 18701 

69. 3 per cent from 1870 to 1880, 7 4. 6 per cent :from 
1880 to 1890, and 45. 9 per cent from 1890 to 18HH. 
Comparison with the corresponding figures for tho 
value of salt (see Table 1) shows that the price declinod 
continuously until 1890, except during the decade from 
1860 to 1870, when the quantity increased 38. 4 per cent, 
while the value rose 110.4 per cent. It should be re
membered, however, that values in 1870 were expressed 
in a currency which was at a discount in gold, mul 
should, therefore, be reduced about one-firth for pm·
poses or comparison with other census years. 

In 1899, in addition to tiie 159 active establishment:-;, 
10 idle establishments were reported, with a capital o.f 
$1, 737,150. 
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Table 2 presents a comparative statement of the quan- the percentage that each constitutes of the total. and 
tity of salt manufactured by the various processes, as also a statement of the total quantity reported at each 
reported at the censuses of 1880, 1890, and 1900, with census from 1850 to 1900, inclusive. 

'rAJ<LE 2.-QUANTITY OF EACH KIND OF SALT MANUFACTURED, AND PER CENT OF TOTAL. 

19001 1890 1880 1870 1860 1850 ,., 

KINDS OF SAI,T. Per 'Per Per Per Per \ Per 
Quantity, cent Quantity, cent Quantity, cent Quantity, cent ~iantity, cent Quantity, \ cent 
barrels. barrels. of arrels. of barrels. 

1 

of of barrels. of barrels. of 
total. total. total. total. total. tot11l. 

- ----- --
Totlll .......................... 15, 187, 819 100,0 10,406, 860 100.0 5, 961, OGO 100.0 3, 521, 221 100.0 2,643,440 100.0 1, 952,768 100.0 

.. -··--.. ··-·- -
Rock salt ............................ 2,543, 679 16. 7 1, 413, 281 13.6 62, 400 1.0 ('l ('l m Sol11rsult ............................ ········ .... --. -

910, 974 6.0 1, 443, 262 13. 9 903, 555 15.2 1~ 
(2 

·····-·· 
Sall made by the bolling process .... • 11, 733, 166 

........ 1 ........ ........ 
77. 3 7,550,317 72. 5 4, 995,105 83.8 ........ (' . ....... 

l The report of the •rwelfth Census is for the calendar year 1899. 
•Not separately reported. 
8 Includes table salt, 1,866,058 barrels; common flue, 6,866, 126 barrels· common coarse 2 635 282 barrels· packers' 182 930 barrelS' miJling 96178 barrels· other 

grndes, 85,502 barrels. ' ' ' 
1 

• ' 

1 

' ' , , 

Tho varieties of salt were not reported until 1880. In 
that year the product of the United States amounted to 
29,805,298 bushels of 56 pounds, or 5,961,060 barrels of 
280 pounds net. At the census of 1890 it was 52,034,360 
bushels, or 10,406,860 barrels, an increase of 74.6 per 
cent. At the Twelfth Census,· which covered the calen
dar year 1899, it reached 75,H39,095 bm:;hels, or 15,187,-
819 barrels, an increase over 1890 of 45. 9 per cent, and 
over 1880 of 154. 8 per cent. The production in 1899 
(loes not include 4,520, 796 barrels of salt valued at 
$1,171,948, which formed an intermediate product in 
the manufacture of chem1cals in Michigan, New York, 
ancl Pennsylvania, and were included in the report for 
the chemical industry. Including this intermediate 
prndnct the total output in 1899 amounted to 19, 708,615 
barrels, valued at $9,07.3, 784. In addition to the salt 
p1·oduct there were obtained, as by-products, 279,437 
ponnds of bromine, valued at $64,921, and other prod
ucts not classified, to the value of $140. 

This table emphasizes the decrease in the manufacture 
of solar salt as compared with the growth of the salt 
industry. In 1880 the output was 903,555 barrels, form
ing 15. 2 per cent of all salt produced; while in 1899 the 
product was 910,974 barrels, forming but 6 per cent of 
the total production. The production of rock salt, on 
the other hand, increased from 62,400 barrels in 1880, 
when it formed but 1 per cent of the total salt produc
tion, to 2,543,679 barrels in 1899, forming 16. 7 per cent. 
More than 90 per cent of this rock salt is mined in New 
York and Kansas. (See '!'able 6.) Salt made by the . 
boiling process shows a steady increase for each decade. 
The increase from 1880 to 189A was 6,738,061 barrels, 
or 134. 9 per cent. 

Table 3 presents the statistics of the number of estab
lishments in each state in which salt was made in 1899, 
together with i1 statement as to the number and square 
feet of the covers or ponds in use, and the number of 
grainers, kettles, open pans, or vacuum pans used in 
the manufacture by evaporation. 

TABLE 3.-COVERS OR PONDS, AND EVAPOHATING 
APPARATUS, BY STATES: 1900. 

Num- COVERS on PONDS. 

s•rA'rES AND TEltR!TOI\IES. ~;[n%~ Gmin· Open Ket- v~~-
lish- Num- Square ers. pans. tles. pans. 

ments. ber. feet. 
--!---·"--------

. United States .. .. .. 159 35, 222 109, 921, 360 522 264 411 40 

California ............... . 
Kansas .................. . 
Michigan ............... . 
Nevnda ................ .. 
New York ............... . 
Ohio ................... .. 
Oklahoma ............. .. 
•.rexas .................. .. 
Utah ................... .. 
West Virginia ........... . 
All other states l ....... .. 

= ------ -----===== 
2·1 474 
8 30 

53 2,009 
3 2 

88 32,295 
10 4 
4 13 
3 14 
5 39 
4 
7 

62,062,800 
H4,656 
54fi,300 
30,000 

8, 176, 948 
12, 320 
92, 120 

185, 680 
38, 610, 728 

13 
273 

2 ...... 1 
36 ........... .. 
17 5 19 

""""92" """43" ··333· ...... 9. 
83 38 31 5 
2 21 ............ . 

24 2 ............ . 
....... ...... 1 ...... . 

23 ...... 36 ..... .. 
12 105 ...... 6 

i Includes establishments distributed as follows: Illinois, l; Louisiana, 2; 
Massachusetts, 2; Pennsylvania, l; nnd Virginia, 1. 

It appears from Table 3 that the 24 establishments in 
California used the solar process almost entirely, there 
being but 2 open pans and 1 vacuum pan in the state, 
while there were 474 covers or ponds, having an area of 
62,062,800 square feet, or 56.5 per cent of the total area 
in the United States. Utah shows for the solar process 
5 establishments, with an area of 38,610, 728 square feet 
for 39 covers or ponds, and for the evaporating process 
but 1 kettle. The relation of climate to the manufac
ture of sohtr salt is clearly seen from the statistics of 
California and Utah. Because of the dryness of their 
climate, these states offer exceptiom1l advantages for 
tb.e development of the solar process, and of the 
109 921 360 square feet of covers or ponds in the '. ' United States, these 2 states contain 100,673,528 square 
feet, or 91. 6 per cent of the total. Nevada, with 3 estab
lishments, uses the solar process entirely. In New York 

· the ponds for evaporation by solar heat are provided 
with movable covers; by this means the rains are kept 
from the brine and the process is considerably accel
erated. This state had 38 establishments, and while 
the solar process still showed an area of 8,176,948 sqmue 
feet for the 32,295 covers or ponds, the evf1porating 
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apparatus consisted of 92 grainers, 43 open pans, 338 
kettles, and 9 vacuum pans. The remaining states 
reprm;ent less than 1 per cent of the square fer.t area 
in covers or ponds, and practically use the boiling 
process entirely. 

In the last decade manufacturers have made great 
progress in the production of the finer grades of salt, 
particularly those for table nnd dairy use, and for the 
preservation of fish and meats. Much of the increase 
shown in production was due to the development of the 
large meat-packing establishments and, in a lesser 
<legree, to the development of the dairy industry. The 
extensive use of the chlorination process of extracting 
gold and silver from ores has required large amounts of 
tho lower grades of salt. 

It i::i interesting to note the extent to which salt of 
domestic production has supplanted that of foreign 
manufacture, as seen by the following statement: 

1880 1890 11890 

---·---
In wnrehouses at the heginning of Ba1nls. Bm•l'els. Bai·1·e/s. 

the year ............................. 204, 8lll 196,85-! 34, 940 
Domestic production .........•....... 5, 961, Q(iO 10, 406, 860 15, 187,819 
Imports ............................... 3, 442, 753 1,807,285 l, 379, 925 

Quantity 1iviiil11ble .................... 9, 608, 627 12, 410, 999 16, 602, 684 

Exports (domestic) ................... 4,436. lli,292 90, 001 
Exports (foreign) ..................... 23, 680 12, 588 18,629 
In warehouses at the encl of year ..... 197, 359 209, 673 62, 689 

==·= 
Netconsumption ................ 9, 383, 152 12, 173,,146 16, 431, 365 

--·--- -----·--·-
Netlrnports .... -...................... 3, 419, 073 1, 794, 697 l, 361, 296 

Per cent of net imports to oonsump· 
tion ................................. 36.4 14. 7 8.3 

1 Calendar year ending December 31. 

This statement shows that in 1880 imported salt formed 
36,4 per cent of the domestic consumption; in 1890 it 
had fallen to 14. 7 per cent; while in 1899 it was only 8.3 
per cent. Reducing to pounds the :figures presented 
above; it is found that the total domestic consumption 
in 1880 was 2,627,282,560 pounds; in 1890 it was 
3,408,564,880 pounds; and 4,600,782,200 pounds in 1899. 
The population of the United States was 1 50,189,209 in 
1880; 2 62, 979, 766 in 1890, and 2 76,149,386 in 1900. 
From these :figures it is seen that the per capita con
sumption in these three years was, respectively, 52.3, 
54, 1, and 60.4 pounds. 3 

Table 4 shows the total quantity of salt produced in 
each state during the census years of 1890 and 1900, 
the rank of each state according to the quantity of 
product, and the percentage that the product of each 
state is of the total for the United States. 

•
1 Inclml~s population of Alaska, bu~ exclusiye of population of 

Inchan Territory (Oklahoma and Indian Terntory in 1890 and 
1900) for which there are no figures for 1880. 

'Exclusive of population of Hawaii. · 
3 Th~ figures for the production of salt are for the calendar year 

189~, while those for the population are for 1900-no others being 
a va1la.ble. -

1 TABLE 4.-QUANTITY OF SALT l\U.NUFACTUimD rn 
EACH STATE, AND PER CENT OF TOTAL,. 1890, AND 
1900. 

====================~==,--~-===-==·-------

RANK. 'moo I 1so() 
1----1-----·---i---~-

STATES AND TERRITORIES, 

1 moo 1sno 
Number ~m· II Numbef 

of J:arrels <·g{1 t o[ burrels 

~;;;~;;_ total ~1~~~-
factured. g::t 1 fueturcd. 

--------1 ··-- ---
United States .. .. . . .. . .. .. . . . . .. . 15, 187, 819 100. O 10, 406, 800 

---- ====~ 

3, 729,110 
8, 226, 250 
l, 1'10, 799 

409,514 
255,828 

Michigan ................... 1 1 5, 206, 510 34. 3 
NewYork .................. 2 2 4,894, 852 32.2 
Kansas ..................... 3 3 1, 6-15, 3fi0 10.8 
Ohio ........................ 4 5 1, 400, 516 9,6 
California .................. 5 7 M0,•120 '!.2 

(2) 
626,429 
285,461 

~:i 

1'exas ······················ 6 312, 43() 2.1 
Utah 7 4 235, (171 1.5 
Wes~ yirgiilii,·::: :: : : : : ::::: 8 6 221, 534 1, 5 
Loms1an11 .................. 9 208, 850 1. 4 
Virginia .................... 10 151, 391 1. 0 

172,400 
(') 
25,250 

-··-·······-
(2) 

536,319 

Pennsylvania . .. .. . .. .. . .. . 11 8 140, 000 0, 9 
Illinois .. . . .. . .. .. . . . .. . . . .. 12 56, 782 0. 4 
Nevada..................... 13 9 7,671 0.1 
Oklahoma.................. 14 4,856 (") 
Mass11chusetts.............. 15 • .. .. • 980 (S) 
All otherstates• .......................................... . 

Per 
cent 
of 

total 
0111· 
put. 

100.0 

3.5.8 
31.0 
ll.O 
3.9 
2.5 

6.0 
2. 7 

1. 7 

0 ,, 

·····-· 
5" 

--------'----'----"----'-----"'----·----
1 The report of the Twelfth Census is for the calencl1tr year 1899. 
'Included with all other states in 1890. 
"Less than one-tenth of 1 per cen.t. 
~ lneludos Illinois, Kentucky, Louisiana, l\Iassiichusetts, Texas, nnd Virginia, 

not separately sho\Vn in 1890. 

SALT PRODUCTION BY STATES. 

The first attempt at salt making is recorded in 
Beverly's History of Virginia, in which it is stated that 
as early as 1620, '' !'t. salt work was set up at Cape Charles 
on the Eastern Shore." vVhat success attended this 
effort is not stated. i 

Prince's Chronological History of New England 
states that an attempt to manufacture sa1t was made at 
Plymouth, Mass., in 1624, but was not successful. 
Prior to the Revolutionary War, salt was not manufac
tured in the colonies in large quantities, and it is prob
able that the supply was procured from England or 
from other foreign sources. The commencement of 
hostilities cut off importations, and a system (extensive 
for that period) of making sa.1t hy boiling sea water wits 
developed around New Bedford and on Cape Cod. This 
industry continued until after the vVar of 1812, when 
importation was resumed and the works were allowed 
to fall into decay. Foreign salt was sold in the Ameri
can markets at that time for 50 cents per bushel, which 
was considered a very low figure. It is now sold for 
from 25 to 30 cents a barrel of 5 bushels, or abont one
tenth .of the early price. 

Snlt making from brine other than sea water began 
in the later years of the Eighteenth century. In the 
report on manufactures for the Eighth Census, it is 
stated that salt works were said to have been erected 
on Big Beaver Creek, in western Pennsylvania, in 178±, 
but no reference was made to the success of the enter
prise. In New York the first salt mt1de by white men 

i United States Agricultural Report, 1858. Historical sketch 
of salt manufacture, by Wm. C. Dennis. 
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was produced in 1788. At Avery Island, La., iin l7ill, 
an unsucceso;ful attempt was made to mak<e salt from 
brine. The first salt furnace in what is now West Vir
ginia was built in 17ll7 on the Kanawha River near the 
present city of Charleston, and in the following year 
the first salt was produced in Ohio at what is now known 
as the Old Scioto Works. 

CALIFORNIA.-The first salt made ·or"' harvested'' in 
California appears to have been a purely natural pr-0d
uct. Along the shores of Alameda Bay are what were 
formerly known as "tide land.3," covered by the high 
tides of June and July. Here were :a number of nat
ural sinks or ponds where the water was retained and, 
not being reachpd by the tides of the late seas·on, was 
evaporated by solar heat, leaving small quantities of 
salt. The Spaniards, Mexicans, and fodiuns gathered 
this salt annually until about 1852, although the har
vest amounted to only a few bushels. In that year the 
discovery was made that the land was public domain 
(school lands), and it was purchased from the state at 
a price said to have been $1.25 per acre. During the 
following year levees were built for the more complete 
retention of the salt water. The harvest for that year, 
it is said, amounted to 40 or 45 tons, and was sold for 
$50 per ton. In the following year other levees were 
built, and the harvest amounted to about 150 tons, 
whieh sold for about $40 per ton. From this time the 
number of people eng·aged in the industry increased, 
but no attempts were made for a number of years to 
improve the quality of the product, and as the supply 
incretise<l the prices fell until they reached as low a 
figure as $2 per ton. 

The first attempt to improve the qm1lity appears to 
have been made in 1864, when the Crystal Salt Works 
were built. These works consisted of ponds for receiv
ing 11nd settling the sea water so as to precipitate the 
gypsum nnd othei· impurities which were less soluble 
than the salt. The mother liquor, or bittern, which 
remained in the brine after the stilt itself was precipi
tated, was drained off, and a salt of high quality obtained. 

The manner of nrnking the settling and evaporating 
ponds and of preparation for market is thus described 
by lVIr. A. A. Oliver, of Mount .Eden, Cal.: 1 ''The land 
having been cleared of gmss and weeds is first diked 
with tt good levee B or ± feet high. It is then parti
tioned off into reservoirs of different sizes for receiving 
and evapomting the water. Crystallizing ponds are 
excavated and platforms for staddng the salt are built. 
The ground is principally peat, overlaying blue clay; 
the crystallizing ponds are dug in the peat, of which 
enough is left; to form a bottom or carpet in the pond, 
the sult crystals being readily removed from the peat 
floor. There are usually 7 evaporating reservoirs to a 
plant, the brine being drawn from one to another as it 
strengthens and deercases in volume by evaporation. 

1 Eighteenth Annual Report of the United States Geologieal 
Sun·ey, 1896-97, Part 5, page 1310. 

The last :3 are mllecl lime ponds, because lt1rg-e qmi.nti
tics' of gypsum and other matter, precipitntecl before 
the salt, settles in them. The brine i.s' retained in the 
seventh reservoir until it reaches a density of 25° 
Baume. When this strength of brine is att~ined, the 
crystallizing ponds are filled to a depth of 10 or 12 inches· · 
and the brine evapomted until 29° by the hydrometer is 
reached. The mother liquor is then drawn off and the 
salt gnthered np and conveyed into warehouses to drain. 
This completes the solar process. 

"Much of the salt is sold after drying in the ware
houses, but many thousands of tons 11re taken to refining 
works in San Francisco, where it is more thoroughly 
dried by artificial heat and ground into various grades 
for chlorination works, packing howms, and silver mills, 
and for dairy and table uses. The regular trade winds 
which blow in the summer months are quite strong in 
this locality, and greatly aid evaporation." 

Owing to overproduction, the industry for a number 
of years has not been in !t prosperous condition. Dur
ing 1899 the management of all the hirge works along 
San Francisco Bay passed into the htmds of the Federal 
Salt Company, and it is believed that witn a restricted 
production i1ncl conservtitive management, ·the industry 
may be made a profitable one. · 

While the principal salt works in California are 
located on San· Francisco Bay, small quantities of salt 
are produced in other places in the state. There are 
salt works at Salton, in Riverside county. In a portion 
of the Colorado Desert which is below the level of the 
sea, salt water is pumped from wells and evaporated. 
At National City, in San Diego county, salt is made by 
the evaporation of water from San Diego Bt1y. A small 
amount of rock salt, which is said to be very pure and 
transparent, has been mined in San Bemarclino county 
30 miles south of Danby; as many as 5,000 tons have been 
mined there during one ye11r, but only 250 tons were 
mined in 18fl9. The distance from railroads prevents a 
larger production. A small amount is made from saline 
springs near Sites, in Colusa county, and nt Black Lake, 
in San Luis Obispo county. 

The report on manufactures for the Eighth Census 
contains the first official record of the salt production of 
California, which was then reported tts 44:,000 bushels, 
or 8,800 btLrrels. The production reported at each sub
sequent census bas been: In 1870, 34,971 barrels; in 
1880, 176,949 barrels; in 1890, 255,328 bttrrels; and in 
1899, G'.W,420 barrels. 

lLLINOIS.-There was 1 establishment producing salt 
in Illinois in 1809, as in 1890. The works are located 
at St. John, Perry county, and tts this establishment is 
the only one in the state, the sta,tistics are combined 
with those for other states having less thttn !3 establish
ments. 

KANS.As.-The first salt made in Karn-ms was obtained 
from marshes which are scattered over the centr.tl ptnt 
of the state. The pioneer trnvefors, hnnt<~r:-;, anc1 tl'ad-
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ers were led by buffalo paths to these marshes, which 
are the salty remains of decomposed saline stmb1; they 
are large, shallow lakes, which dry up almost entirely 
in the summer, leaving [t thin white scale of i:;alt depos
ited over a large arett of grassless territory. Along the 
banks of these marshes snlt works were constructed, 
similar to those cleserihed as usecl·by the ancients. Stone 
arches were erected about the kettles in which the brine 
was evapomtecl, and chimneys were built in order to 
economize fuel m1c1 heat as mnch as possible. Until 
1868, these crude factories were the only ones in Kansas. 
As Info as 1870, salt obtt1ined in this way was worth as 
much as 10 cents a pound, 1 equivitlent to $28 per barrel. 

In l8l-i7 a eompauy erected a plant and began drying 
brine at Solomon City, where wells were sunk and good 
brine .struck at ahont 75 feet. A second solar plant 
was erected by William Dewar at Solomon City in 1874. 
No record of any salt manufactured in Kansas was 
obtained until the Tonth Census, in 1880, in which year 
a total production of 2,000 barrels was reported. The 
development 0£ ·the industry between 1880 and 1890 
was marked by one of the most remarkable· changes 
which took place in that region during the decade. 
The product 0£ Kansas in 1890, as reported by the 
Eleventh Census, .was l,140,799 barrels, while in 1899 
it renched it tofail 0£ 1;6±5,350 barrels. It was not until 
the latter part of the decade from 1880 to 1890, how
ever, that salt manufacture in Kansas assumed im
portance us an industry. Iii 1887 the state experienced 
a period of great iwtivity in the development of coal 
mining and other industries. In the search for petro
leum or gas a large body of rock salt was struck near 
Hutchinson. The people who owned t.he wells in which 
the salt was found were much disappointed at finding 
neither coal oil nor gus in large quantities, and did not 
at once appreciate the real value of the discovery, but 
an important industry was soon built up, us is shown by 
the statistics above presented, and some 0£ this salt, 
particularly the dairy and table brands, now finds its 
way into the markets of the Eastern states. 

A small amount o:f salt was made by solar evapora
tion in Ifonsas in 1899, but. the greater portion of the 
product was evitporated in the 13 grainers and 36 
open pans shown in Table 3. The use o:f kettles has 
been ab11ndonod, and no vacuum pans have been intro
duced into the state. The amount of rock salt pro-

' dnced in Kansus was not reported separatoly at the 
Eleventh Census. The quantity produced in 1899 
amounted to 468, 02H barrels. 

A bod! of rock salt was discovered at Lyons, in Rice 
county, m 1887, by prospectors in search of oil or 
natural gas. 2 The drill penntrated the body of salt at a 
depth of 800 feet, and passed through it only on reach
ing a depth of 1, 100 feet. In 18DO n comp1111y was 

1 El~venth A~nual Heport of the Kansas Bureau of Labor, 1895, 
<i,uoted. m tpe E1ghteentl~ Annual Report of the United States 
beo~og1cal Survey, 1896-91, Part 5, page 1306 et seq. 

Report of the Kansas Bnreau of Labor, 1893. 

organized by business men at Lyons, Kans., and ::-;t, 
Louis, Mo., and a shaft was sunk at a point about th l'l'l'· 
fourths of a mile frorn the city of Lyons. Tho ,'llmft 
penetrated the bed of salt to a depth of ~65 foot, rnuk
ing the total depth of the shaft from the surface l,rni;, 
feet, there being some 30 or 40 feet of snlt below !111• 
bottom of the- shaft. 

On sinking the shaft through this 265 feet o-J' ~nll 
strata, 15 workable veins of rock salt, ranging· from 
4 to 18 feet in thickness, and separated by voiirn 111· 

layers of shale, from one-fourth of an inch to fi fupt i11 
thickness, were penetrated. A vein of si.tlt 18 fPl\t in 
thickness and of exceptional purity was soloetl•< 1 fur 
mining purposes, the lower 10 or 12 feet of thiR \'Pill 

being mined. From the bottom of the shaft th!\ mirw 
is laid off somewhat similarly to t.he streets o-f a 1•it.y. 
tho main streets, 25 feet in width, running enst. uwl 
west, and the croBs streets, of the same width, rutrn ill)! 
north and south. From these cross Btreets roorn:-i 111· 

chambers nre driven, hi1Ving a width of 50 font, thPn• 
being pillars 50 feet in thickness left Ht.anding botWPl'll 
the chambers. It is in these chambers that thn pri11· 
cipal mining operations are carried on. 

The rode salt is at first undercut with mining or 1~h1111-
neling machines operated by compressed air; holt•H 1tr1~ 
made in the salt with air drills, and dynamite, cxplod1•1l 
by electricity, brings the salt down to the :floor of tlw 
mi\rn. The loose salt is loaded on cars, each hohli11J! 
about 2 tons, conveyed to the shaft by unclergrouwl 
railroads, and hoisted to the top o:f a five-story mill 
building directly over the mouth of the slm-ft. It j,. 
clumped automatically from the mine cars into crm-ilwr" 
over dumps and passes by gravity clown through dif · 
ferent sized crushers to the screen room below, wlw1·i·. 
by screens of various sizes, it is separated into !I 1lif
ferent grades. Thence it is conveyed to forge him•, 
from which it is loaded into railway cars. 

LomsrANA.-The southern coast o:f Louisi1Llln j,., 

marked by a striking topographical and geogr11phh·ul 
feature, consisting of 5 islands or mounds which ri,.1~ 
from the otherwise marshy land. These islands r1wgt! 
in height from a few feet to about 250 feet. They nrt• 
arranged in a practically straight line running nm·th·
west and southeast. They are known as ;Jefferson cw 
Orange Island, "\Veeko: Island, Avery Island, Colt• 
Blanche, and Belle Isle. All of these, except Coli• 
Blanche, have been prospected for salt, which hn.s hnPll 
struck at a comparatively shallow depth in each 1·1t~P. 
No knowledge of the thichness of the beds, howevol', Im,..; 
yet been obtained. On ,Jefferson Island a drill ]Wtu•. 

trated to a, depth of 2,100 feet without passing tln·ou,!.d1 
the salt bed. 

·So far as known, the first attempt to manufadun· 
salt in Louisiana was made in 1791, • cm A very I:-ila 11d. 
the discovery being made by a man named John II:w~. 
who came across a brine spring while hunting-. 'i'lll' 

"Eighteenth Annual Report of the United Rtate.':l Ol1ol11;i-i·al 
Survey, 1896-97, Part 5, page 1295 et seq. 
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attempt to manufacture salt from this spring· was, how
ever, not a success, as the supply of brine was not suffi
cient to pay the expenses of operation. During the War 
of 1812 the price of salt was so advanced that operations 
were resumed, and continued there until 1815, when the 
work was stopped. It was not again resumed until 
1861, when, on account of the blockade of the southern 
seaports, salt became expensive. As the supply of 
brine was not sufficient to meet the requirements, an 
attempt was made to deepen the wells, and in May, 
1862, a body of rock salt was encountered at a depth of 
about 16 feet. The mining of ro9k salt in pits was 
then introduced, and about ten pits were dug, the salt 
being found at from 14 to 20 :feet below the surface. 
No official record of the salt taken from these works 
was kept, although it is said that there were from 400 
to GOO men employed, and that 22,000,000 pounds were 
mined during the 11 months they were in operation. 

The Heport of the American Bureau of Mines, pub
lished in 1867, stated that this inethod of pit mining 
would possibly endanger subsequent successful sha;ft 
mining. This prediction was borne out, as the shaft 
afterwards sunk to the salt body had to be abandoned 
because of surface waters penetrating to the works. 
The fhst shaft sunk on A very Island was a small one, 
8 by 8 feet and 83 feet deep. This shaft was leased 
afterwards to the American Salt Company, which con
tinued it to a depth of 190 feet and extended galleries 
east and west to distances of 270 and 370 feet respec
tively, crosscuts being made from these galleries. 

The problem of marketing the product of the mines 
proved to be so serious that the mining compttny cut a 
channel through two miles of marsh to deep water, and 
considerable trade was thus developed with Galveston, 
New Orleans, and Mobile. Transportation was further 
improved in 1886 by the construction o:f a br:mch rail
road from New Iberia. The later owners of the mines 
experienced much difficulty in keepin'g back surface 
water from the mine works, and were finally compelled 
to a ban don the shaft. In 1897 a shaft was sunk some 
distance from the old one, and the new works were 
equipped with all modern appliances. The new shaft 
was sunk 500 :feet before any attempt at working the 
property was begun. It was evidently believed that by 
sinking the shaft to this distance all clanger from sur
face waters would be obviated. 

Until 1898 all the production of Louisiana had been 
from mines at Avery Island. In 1898 the Gulf Com
pany of Morgan City sunk a shaft on Belle Isle, but, 
through a misapprehension as to the conditions, the 
galleries were driven out from the shaft at too shallow 
a depth, and the surface waters, percolating through 
the thin stratum of soil and the roof of s:1lt, forced flll 
abandonment of the work. A new shaft was then sunk 
at the distance of about a quarter of a mile from the 
first. An evaporating plant was erected beside the 

original works and a considerable quantity of brine salt 
was made there in 1899, the grainer process being used. 

The entire production of Louisiana in 1899 was 
208,850 barrels. In 1890 Louisiana was included with 
''all other states." In 1880 the production was reported 
as 62,400 barrels, and in 1870 as 25,600 bnrrels. No 
production was reported at the census of 1860. 

MASSAOHUSETTs.-Many years ago a considerable 
amount of salt was made in Massachusetts from sea 
water, but this industry bas almost entirely clisnppeared. 
The total amount made in Massachusetts in 1899 was 
980 barrels. There was only 1 establishment engaged 
in the manufacture at the .Eleventh Census, and the 
state was not reported separately. In 1880 the pro
duetion amounted to 1,915 barrels, not quite double the 
production in 1899. In 1870 it amounted to 4,569 
barrels, and in 1860 to 6,305 barrels. 

MrcIUGAN.-Michigan was for a number of years the 
leading state of the Union in the manufacture o:f salt. 
Its salt springs were used by the Indians, but salt manu
facture is of comparatively recent date. On March 
4, 1838, the governor of the state approved an act 
directing the state geologist to bore for salt at one or 
more of the salt springs. An appropriation of $3,000 
was made for the purpose, and the state geologist was 
directed to report the result of ·his 'investigation to the 
next session of t~e legislature. The report was made 
January 1, 1839, and states: "The brine springs of our 
state, like those of Ohio, Pennsylvania, and Virginia 
[now West Virginia], emanate from a rock which lies 
deep, being covered with a mass of roek and earthy 
matter which it is necessary to penetrate. In this 
respect they differ most essentially from those of New 
York." Other work was clone by the state in 1840, 
1841, and 1842, but no satisfactoryresultsweTe obtained. 

It remained for private "enterprise to establish the 
industry in the Saginaw Valley. The first well was 
bored in 1859, at what is now Saginaw. 

The census report covering the fiscal yeaT ending 
May 31, 1860, gives the production for the state as 472 
barrels. This was the beginning of an important in
dustry, but irregularities in manufacture soon devel
oped the necessity of a state salt inspection, and a law 
was enacted in 1869 establishing the office of State Salt 
Inspector. By this time the industry had developed so 
that the production amounted to over 550,000 barrels. 

The census report for 1870 shows that the production 
in Michigan amounted to 796,263 barrels; in 1880 it 
was 2,485,177 barrels; in 1890 it was 3,729,111 barrels; 
and in 1899 it was 5,20G,510 barrels. 

NEYADA.-Tbere were 3 establishments in tlie state 
of Nevada engaged in this industTy in 1899. No pTo
duction was reported for this state at any previous 
censns. The salt is made from brine springs, n portion 
of it being used locally for domestic purposes, or :for 
the reduction of silver in works using the chlorination 
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process. The entire proclnction was obtained hy solar j nmnufacture of brine on the Ononch1ga reservation was· 
evaporation. amended a number of times after enactment. At first, 

NEW Y ORic-Lemoyne, a, French Jesuit explorer, in 4 cent8 per bushel was charged on all salt made, and 
his journal, published "in 1653, mentioned the salt spring·s each lessee was required to manufacture not less than 
of western New York, which were at that time well 10 bushels a year and prohibited from charging more 
known to the Indians. In 1770 1 salt from the Onondaga than 60 cents per bushel. In 1805 the rate was redncecl 
reg·ion was in use among the Delaware Indians, and was to 3 cents per bushel; in 1812 it was advanced to 12t 
sold by them in Albany and as far north as Quebec to cents~ in order to raise revenue for the construction of 
the pioneer whites. The first salt made by white men the canals of the state. The duty was reduced to 6 
in this district was in 1788. cents in 1834 and to 1 cent in 1846, which rate wa8 con-

New York was the first state to pass any law regulat- tiimed until the state sold its title to the htnds in 1898, 
ing the manufacture of si1lt. This was clone as early as a little over one hupdred years after assuming control. 
1797, ancl for oyer one hundred years the state main- The sale of the state's interest in the Onondaga res
tained control of the Onondaga salt reservation, furnish- ervation was clue to the· fact that the revenue obtained 
ing the brine to those who paid for it. The state built from the sale of the brine was less than the expense of 
and repaired the settling tanks from which the brine keeping up the works. 
was deli\rered to the lessees. The law regulating the Table 5 presents a statement of the amount of salt 

r Eighteenth Annual Report of the United States Geological produced dudng the one hundred years from 1797, 
Survey, 1896-97, Part 5, page 1290 et seq. when the works were first put in operation. 

TanLE 5.-SALT PRODUCTION OF THE ONONDAGA DISTRICT, NEW YORK, FOR ONE HUNDRED YEARS. 

YEARS. 

1797 ............................. . 
1798 ............................. . 
1709 ............................. . 
moo ............................. . 
1601 ............................ .. 

1R02 ..••••.••.......•.••..••.••... 
180:l •.•.... ·•••··••· ···········-·· 
1804 ............................. . 
1805 ............................. . 
1806 ............................ .. 

1607 ............................ .. 
1808 ............................. . 
1~09 ............................ .. 
181ll ............................ .. 
1811 ............................ .. 

1812 ............................. . 
1813 .... ; ....................... . 
181-l ............................. . 
1815 ............................ .. 
1816 ......................... ! ... . 

1817 ............................. . 
1818 ............................ .. 
1819 ............................. . 
1820 ............................. . 
1821 ............................. . 

1822 ............................. . 
rn2a ............................. . 
1824 ............................ .. 
1825 ............................ .. 
1826 ................ · ............ .. 

1H27 ............................. . 
1828 ............................ .. 
1829 ............................. . 
1830 ............................. . 
1831 ............................ .. 

1832 ............................ .. 
1833 ............................ .. 
183-1 ............................. . 
1R:ir, ............................. . 
1836 ............................ .. 

1837 ............................ .. 
JH:lS ............................ .. 
1839 ............................. . 
ltifU ............................. . 
18'11 .................... : ........ . 

1842 ............................. . 
1843 ............................ .. 
1814 ............................ .. 
1X4fi ............................. . 
mm ..................... , ....... . 

Total. 

Bushels. 
25,474 
59, 928 
42, 70<1 
50,000 
62, 000 

75,000 
90,000 

100,000 
154,071 
122,577 

175,448 
319, 618 
128, 282 
450, 000 
200, 000 

Sol11r. 

Bushels. 

221,011 ............... . 
226,000 ............... . 
295,000 ............... . 
a22,05s 1 .............. .. 

• 348,UG5 1 ............... . 

40, 8,66!i [···"""""'"" 406,540 ............... . 
5,18,3741 ............... . 
458,:!29 ............... . 
526,0,!9 ............... . 

481,ii!i2 ............... . 
726,988 ............... . 
816,lill4 ............... . 
757,203 ............... . 
811,023 ............... . 

U83, 410 
1,160, 888 
1, 12U, 280 
1, 435, 446 
1, 514, 087 

1, 652, 985 
l, 838, 0-16 
l, 943, 252 
I, 209, 867 
1, 91:.l, 858 

2, 167, 287 
2,fl75, oaa 
2, 81\4, 718 
2,622, 305 
3, 340, 71l7 220, 247 

Fine. 

Bushe/,q. 
25, 474 
59, 928 
42, 704 
50, 000 
ll2, 000 

75, 000 
90. 000 

100, 000 
154, 071 
1221 57i 

YEARS,' 

1847 •••••••.•••.•..•.•.••• •······· 
1848 .•......••.••••••••••.••.•.••• 
1849 ............................. . 
1850 ............................. . 
1851. ..•.• •··•·•• •.•......•...•••• 

1852 .............................. . 
1858 •..•.••.••....•.......•.•..... 
1854 ............................. . 
1855 ............................. . 
1856 ............................ .. 

175, 448 18"7 ............................. . 
819 618 1808 ............................. . 
128:282 1859 ............................. . 
450, 000 181i0 ............................. . 
200, ooo I 1861. ............................ . 

221, 011 I 181l2 ............................. . 
226, 000 1863 ............................ .. 

:i22,o;;s 1865 ............................. . 
295, 000 11864 ............................ .. 

34.~, 6G5 1866~ ............................ . 

·108, llfio I 18G7 ••••...•••••.••.......•.•..••• 
40li, 540 l868 ............................. . 

~~~:~~~ 1 mt:::::::::::::::::::::::::::: 
481, 1i62 1872 ............................. . 
726 '!88 1873 ............................. . 
816: li3'1 18H ................. · ........... .. 
757, 203 1875 ............................. . 
811,023 1876 ............................. . 

983, 410 
1, 160, 888 
1, 129, 280 
1, 435, 446 
1, 51'!, 037 

1, 652, 985 
1, 838, 646 
1, 943, 252 
1, 209, 867 
l, 912, 808 

2, 167, 287 
2, 575, 03:J 
2, 8ll4, 718 
2, 622, 305 
3, 120, i\20 

1877 ............................. . 
1878 ..••••.....••..•••.••......••• 
1879 ........... : ................. . 
1880 ............................. . 
1881. ................... : ..•.....• 

1882 •••••••••............••..•.••• 
1883 ............................ .. 
188•1. ............................ . 
1885 ............................. . 
188() ............................. . 

1887 ................ ·•····•· •.•.•. 
1888 ............................. . 
1889 ............................. . 
1890 ............................. . 
1891. .......................... ' •• 

2, 2QJ, 903 
3, 127,500 
4, 00~, fi52 
3, 71i2, 358 
3,838, 851 

332,418 3,Gil, 134 1894 .•......•.....•......••..••••. 
353, 45fi 3,'108, 903 1895 ............................. . 
331."'105 3, 507, J.16 181!6 .............................. . 

Total. 

Bushels. 
31 951,355 
4, 737, 126 
5, 083,569 
4, 268, 919 
4, 014, 117 

4, 922, 583 
5, 404,52•1 
5, 803, 347 
o, 082, 885 
fiJ 9(161810 

4, 312, 12(i 
7, 033, 219 
0, 894, 272 
5, 59a, 247 
7, 200,391 

9, 053, 874 
7, 942, 383 
7, 378, 83•1 
ll, 385, 930 
7, 158, 503 

7,595,505 
8,06ll,(UG 
8, 662, 237 
8, 7'18, 113 
8, 37·1, 956 

7, 930, 925 
7' 460,"357 
(i, 029, 300 
7,179,4,JG 
5, 392, 677 

6, ,127, 988 
7, 176, 197 
8 322 162 1: 998: 750 
7, 917, 236 

8, 340, 180 
7, 497, 431 
G, 942, 270 
6, 934, 299 
6, 101, 757 

5, 695, 797 
5, (157, 367 
5, 365, 039 
4, 928, 122 
3, 948, 913 

4, 405, 67'1 
3,061\, 1106 
3, 227, 253 
3,214, 124 

~~~:~5~ I ~:~6~:~~~ m~:::::::::::::::::::::::::::::: 

---~-------~-·----·---- -··-·---·-!--··---------'-----
2, son, 600 

Sol11r. Fine. 

Bitshels. Bushels. 
262, 879 3, 688, 476. 
3,12, 497 4,394,029· 
377, 735 4, 705,8~)<1 
37'1, 732 3,89,l, 187 
378, 967 4, 235, 150. 

633, 595 'l, 288, 938. 
077, 947 4.,826,f>77 
734,474 5, 068, 873. 
498, 12•1 5, 5~·1, 7111. 
709, 391 5, 257, <f19· 

481, 280 3, 830, 8•16. 
l,fil4,55'1 5, 518, 665 
1, 345, 022 5, 519, 2fi0· 
1,4()2,505 4,130, Oll2. 
1, 884, 697 5, 315, 694 

1, 983, 022 7, 070, 85\l; 
1,-137, 656 6, 504, 727 
1, 971, 122 5,407, 712 
1, 8HG, 71i0 4,499,170-
1, 978, 183 5, 180,320. 

21 271, 892 5, 323, 073. 
2,027,·1\lO 6, 639, 126 
1, 857, 942 6, 804, 295 
2 487 691 G, 260, 422 
2: 404-: JG4 51!UO,·Ul2 

1 882 604 n, 048, s21 1; 091: 859 fi, 768, {)ll8. 
1, 667, 8li8 4, 361, 932. 
2,605,955 4, 522,491 
2, 308, 67~ 3, 083, 998. 

2, 525, 339 3, 902, 048. 
~. 781:1, 75, 4, 387,443 
2, 957, 744 5, 361, 41H 
2, 516, 485 Ii, 482, 2{lli 
3, 011, •161 4, 905, 775 

3, 032, 447 5, 307, 73:~ 
2, 444, 374 5,0531 057 
2, 353, 860 4,588, •110 
2, 439, 832 4, •19·1, 967 
2, 7721 348 3, 329, ,109. 

3, 118, 974 2 576 823 
3,115,311 2:542: 053 
2, 910, 922 2,448,117 
2, 726, 471 2,201,651 
2, 113, 727 1, 735, 185 

3, 122, 789 l,282,88f> 
2, 332, 052 733, 851 
2, 355,39<1 871,85!1· 
2, 608, 289 605,835 
2,'164,422 342, 178. 
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During· the first forty-four years only boiled salt was 
manufactured on the Onondaga reservation,.and in this 
period the production incren,sed from 25,474 bushehi in 
1797 to 2,622,305 lmshels in 1840. The manufacture by 
the solar process lJegn,n with the production of 220,247 
bushels in 1841. In the same yen,r the amount of fine 
salt made was 3,120,520 bushels, making a total product 
of 3,340, 767 bushels. The salt-making industry on the 
Onondag11 reservation continued to increase gradually 
until 1862, in which year 1,983,022 bushels of solar salt 
and 7,070,852 bushels of fine or boiled salt were pro
duced, making a total product of 9,053,874 bushels. 
This was the largest product ever obtained. Since that 
time the production has shown a declining tendency, 
whiuh from 1885 to 1896 was quite pronounced, the total 
output in the latter year amounting· to only 2,806,600 
bushels. Practically a11 this decrease hRs been in the 
mmmfacture of :fine salt, which in 1896 had declined to 
342,178 bushels, or only 4.8 per cent of what it was in 
1862. This rapid decline, which is particularly notice
able from 1882 to 1896, was due in a large degree to 
the development of the WaTSaw district, which began 
producing in 1883. The manufacturers in the Warsaw 
district were independent of state control, and their 
procluct was not subjected to the tax of 1 cent per bushel 
which was imposed upon the production of the reserva
tion. The n,verage price ranged between 25 and 30 cent'l 
per barrel containing 5 bushels. The tax, therefore, 
amounted to practically 20 per cent of the selling price. 

The discovery of salt in the v\Tarsaw district, which 
is in the county of Wyoming, was made near the town 
of Wyoming in 1880 by. parties drilling for oil. The 
oil was not found, and very little salt was made from 
this well. In the fall of 1882 a well was sunk to the 
salt bed and the manufacture began the following year. 
Sixteen other companies were afterwards formed. The 
initial production, in 1883, amounted to 600,000 bushels, 
or 120,000 barrels. In 1890 the production had in
cre11secl to 7, 732,060 bushels, orl,546,412 barrels. The 
pt'ocluction in this district in 1899 is not separately 
published. 

The opening of the Genesee district was nearly con
temporaneous with .that of the \Varsaw district, the 
first well being put down in the spring of 1883, and the 
manufacture beginning the sttme year. The initial out
put wa.-; 80,000 barrels of common fine salt. Of the 
3 companies which began operations in 1884 and the 3 
which began in 1885 only 1 survives. 

The Ithaca or southern New York district was devel
oped in 1SD5. The production from this region has not 
been particularly important. 

The mining· of rock sn.lt in New York began in Decem
hei', 1885. The first Rhaft of the Retsof Mining Com
pany w11s locntecl neRr York, Livingston county. In 
1892 shRfts WPt'c sunk nettr Leroy, Genesee county, and 
11t Livonia and Greigsville, Livingston county 1 !tnd 

shipments of salt were made from these mines that same 
year. The shaft of the Retsof mine is 1,100 feet in 
depth; the Lehigh i,;haft, near Leroy, 804 feet; the 
Livonia shaft, 1;432 feet; and the Greigsvillc shaft, 
1,150 feet. Three of these companies have since passed 
out of existence, and all the rock-salt mining in the state 
of New York is now carried on by one company. 

The production of rock salt in New York state v11ries 
from 150,000 long tons to 250,000 long tons annually, 
according to the market requirements. 

Omo.-The first attempt at salt making in Ohio was 
made in 1798 at what is now called the Old Scioto Salt 
Works, loclitted on Salt Creek, a branch of the Scioto 
River in Jackson county. At this time tlie wells were 
dug only to the rocks below the surface soil, the brine 
fl.owing through the rock crevices into the wells. The 
brine was weak, foll of bittern, and no attempt was 
made to purify the product even by draining. The 
brine was evaporated in kettles, from which it was 
transferred directly to pa.ck horses and transported to 
other settlements, where it was sold for $3 and $4: per 
bushel. This continued as late as 1808. The brine 
springs were thought to be so important to the country, 
that when the territory of Ohio was admitted as a 
state, in 1802, ft tract 6 miles square, embracing the 
wells, was set apart for the use of the state. Two 
other reservations were made, each of 640 acres or 1 
square mile, one being in Muskingur.1 county and the 
other in Delaware county. 

The state legislature in 1804 enacted a, law regulating 
the management of the salt reservations, and an agent 
or superintendent was appointed to lease lots to manu
facturers, to inspect the salt made, and to carry out 
the other provisions of the law. A tax of 16 cents per 
year was imposed on each gallon of kettle capn,city of 
the plant, no one being allowed to have less than GOO 
nor more than 4,000 gallons to a furnace. The revenue 
to the state, however, did not exceecl $500 in anv one 
year, and as better discoveries were made on navig·able 
streams, the old works became unprofitable, were aban
doned, and the reserv11tions sold. The exact elate of 
the development of the other salt-producing properties 
in Ohio is not known, but it was probably about 1825. • 

There is no record as to the quantity rnade in Ohio 
prior to 1860, in which year, according to the uensus, 
the product amounted to 348,640 barrels. In 1870 the 
product of Ohio amounted to 579, 730 barrels. In 1880 
it had decreased to 530,060 barrels. Between 1890 Rnd 
1898 the production increased rapidly, and amounted 
in the latter year to l,460,516 barrels. From Table 3 
it appeRrs that there were in operation during 18119, 83 
grainers, 38 open pans, 31 kettle:,;, and 5 vacuum pitns. 
There were al:,;o 4 covers or ponds, having an rtreit of 
12,320 squn,re feet, in which solar salt was made. The 
principn.l gmcles produced in the state are table, dairy~ 
and eommon fine. 
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0KLAHOMA.-:-Sa1t making began in Oklahoma as late 
as 18HG. The works were established near the town of 
Okeene, on the banks of a branch of the Cimarron 
River, a creek whose waters are hig·hly impregnated 
with salt. One of the first attempts at salt making was 
made by M .. ,T. M. White, who began evaporating the 
brine in an old stove kettle, afterwards using a galvan
ized wash tub. These were soon destroyed by the 
action of the salt, and he then experimented with an 
ordinary sorghum pan, meeting with more success. 
Others adopted the same method, and there are now 4 
establishments engaged in the manufacture, althoug·h 
the original primitive plants are still used. There is 
comparatively little market for the salt, the demand 
being limited to a local consumption. The amount 
made in the territory in 1899 was 4,856 barrels, valued 
at $4,329. 

PENNSYLVANIA.-The manufacture of salt in the state 
of Pennsylvania has ceased to be an industry of any 
moment, although at one time it was of comparative 
importance in the western part of the state. The indus
try has been mainly confined to the valley of the Cone
maugh River, where it was quite firmly established 
early in the present century. 

In the census report for 1860 it is stated that a com
pany of Philadelphia and Pittsburg merchants erected 
salt works on Big Beaver Creek in 1784. In 1810 one 
establishment in Indiana county was reported as having 
made 600 bushels of salt, worth $1,000. About that 
time William .T ohnson commenced boring on the Cone
maugh River, near the mouth of the Loyalhanna, struck 
an abundant fountain of salt water at the depth of 450 
feet, and erected furnaces, pans, etc., by which he 
made about 30 bushels a clay, and sold at a high price. 
Other wells were soon sunk to a dppth of 300 to 600 
feet in the coal measures of that region, and the price 
of salt was reduced as low as $1 per barrel, but after
wards fixed at $2, which aff ordecl a profit. The pumps 
were :first worked by horsepowe1~ and afterwards by 
small engines. In 1820 the business employed a capital 
of $33,000 in westem Pennsylvania, and in 1826 there 
were 35 salt works on the Conemaugh and Kisldmin
itas rivers, 3 on the Allegheny, and others were being 
constructed elsewhere, one of which was expected to 
yield 1,500 bushels daily. Salt was supplied at the 
works for from 20 to 25 cents per bushel, while it 
brought 50 cents in Kentucky, Ohio, and Illinois. 

In Egle's History of Pennsylvania it is stated that 
about 1812 or 1813 the discovery of a salt spring was 
made by an old lady named Deemer at low-water mark 
o:f the Conemaug·h River, about 2 miles above the pres
ent site of Saltsburg. This discovery shortly led to the 
development o:f an important industry in Indiana county. 
A well was sunk to the depth of 270 feet and an abun
cl.ance of salt water found. The salt was manufactured 
by boiling the water in large kettles, using wood for 
fuel, and was sold at $5 per bushel. Afterwards, as 

the number of wells and plants increased, the price was 
reduced to $4 per bushel. Improvements were made 
in the methods of pumping the brine and manufactur
ing the salt; coal was used instead of wood for fuel, and 
steam engines instead of horsepower for boring and 
pumping. The place was known as the Great Cone
maugh Salt \V orks. The same authority states that, 
between 1820 and 1830, 21 salt works, 'with a total of 
24 wells, were in operation on the Conemaugh River in 
Westmoreland county. Mr. James M. Swank, in his 
report to the Centennial Commission, states that all but 
3 of these works had been abandoned in 1876. Mr. 
Swank states that as early as 1811 salt works, which 
are reported to have produced considerable salt, were 
erected on the Sinnemahoning Creek, probably in what 
is now the county of Cameron. 

The census report of 1820 makes a brief reference to 
salt manufacture in Pennsylvania in that year, but in 
most instances shows values only, without quantities. 
Armstrong county had 38 pans in operation, and the 
value of the pTOduct amounted to $18,000. Erie county 
had 18 kettles of 32 gallons each in operation. Indhl111i 
county had 32 pans and 190 kettles, the price being 
given as $1 per bushel. Westmoreland county had 6 
establishments, and produced 70,000 bushels worth $1 
per bushel. 

The manufactme of salt was the only industry re· 
ported in Indiana county in 1820. The Gazetteer of 
Pennsylvania, published in 1832, shows that the total 
product of Pennsylvania in 1830 was 100,000 barrels 
of 5 bushels each, valued at $200,000. In 1840 it is 
reported to have been 54:9,478 bushels, an increase of 
about 10 per cent in the ten years. In 1850 there were 
47 establishments, and the production amounted to 
919,100 bushels, valued at $206, 796. 1 In 1860 the num
ber of establishments had decreased to 34, but the prod
uct had increased to 1,011,800 bushels, with a decrease 
in value to $196,916. A considerable decrease in the 
industry was shown in 1870, when there were 27 estab
lishments, producing 579,970 bushels, valued at$187 ,312. 
In 1880 the number of establishments had been reduced 
to 16, but the product had increased to 851,450 bushels, 
with a decrease in value to $1772415. In 1890 there 
were only 3 of these establishments in Pennsylvania, 
but the prqduct was a little more than that of ten years 
before, amounting to 862, 000 bushels, valued at $156,398. 
In 1899 there was only 1 estftblishment in Pennsylvania, 
and the statistics were included under'' all other states." 

TEXAS.-The first salt well sunk in the state was 
begun at the town of Colorado in 1884. Salt was 
struck at a depth of 7 feet and the work of making 
from brine was begun in 1885. A second well was 
drilled in 1889 and completed before the close of the 
year. The manufacture of salt was begun at once, and 

1 So given in Vol. III, Report of Ninth Census, page 622. In 
the Digest of the Census of 1850, page 100, the value is given as 
$161,7\l6, without the quantity of salt. 
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since that time the industry has assumed considerable 
importance. As there were only 2 establishments, the 
production of the state was not reported separately at 
the census of 1890; 

In 1899 the product amounted to 312,436 barrels, val
ued at $256,900, a third establishment having been 
added during the decade. Of this product 10,000 bar
rel!l were made by solar evaporation and the rest by 
boiling, either in gminers or open pans. The greater 
part was made in grrtiners, of which there were 24 in 
use in the state. There were only 2 open pans operated. 

UTAH.-The manufacture of salt in the territory of 
Utah began almost immediately after the advent of the 
Mormons i.n 1847. The first salt was harvested from 
the shores of Great Salt Lake in the following year. 
The water from the lake being thrown back upon the 
shote by the westerly winds prevailing in the spring, 
formed small pools of brine which evaporated during 
the warm, dry weather of July and August, leaving 
depoi:dts of salt. This was :,;craped up and used for 
domestic purpose:,; and for the curing of meats. The 
early settlers were supplied in this way until about 
1860, when the idea was conceived of making dams in 
low places which would hold large quantities of wfLter. 
Srilt was made in this way in 1860, but no product i8 
reported by the census of that year. The dams were 
flooded in the spring, and the salt deposited during the 
,,;um mer by solar evaporation. As the summer is gen
erally dry, it is not necessary to cover the ponds, ttnd 

the process of evaporation is practically a continuous 
one. At about thi8 time the chlorination process for 
the reduction of silver from its ores was discovered, 
and the :first use of salt from Great Salt Lake for this 
purpose is reported to have been made at the Alice 
mine in Butte, Mont. This was before the days of 
railroads, and the product was carried on the backs of 
mules from the lake to the mine at a cost of about $200 
per ton. 

It does not appear from the census records that this 
very largely increased the production from the lake, as 
the amount reported in 1870 was only 1,950 bushels. 
By 1880, however, the output had increased to 483,800 
bnshels, and a number of large companies had in the 
meanwhile been formed. By 1890 this output was still 
further augmented ton, production of 3,132,143 bushels, 
valued at $144,300. 

Jn 1890 Utah produced 235,671 barrels, equivalent to 
1, 118, 355 bushels, nearly all of which was made hy solar 
evaporation. In the making of salt by solar evaporation 
the pumps n.re started each year about the month of 
l\farch, the brine being pumped into large reservoirs, 
each covering from 10 to 20 acres. As the brine 
becomes stronger it is drawn off into other reservoirs 
or sloughs covering from 3 to 15 acres. · Sloughs are 
made with a hard clay bottom and with ti levee thrown 
up 3 or 4 feet high around the sides to retain the brine 
and !Lt the same tune fornbh tt ditch on the onb;icle to 
carry off fresh water. Th<;i sloughs arc replenished 

from time to time during the summer, the reservoirs 
being kept stocked until September or October, by 
which time salt is deposited to the depth of :from 3 to 6 
inches. Harvesting then begins with wheelbarrows 
and tramway, the salt being stacked on the banks in 
large piles shaped something like a haystack, hut not so 
high. A crust which answers every purpose of a 
shingle roof forms on each pile. 'rhis is the crude salt 
ready for market; it is hauled to the mills for refining 
purposes .or is shipped in this crude state to the silver 
mills working under the chlorinatfon process. 

The latest improved machinery in the mills consists 
of revo~ving cylinclers, roller burrs, and a series or 
sieves. The salt is hauled to a crusher, whence it is 
m1rriecl by hoppers to the heated cylinders, which de
liver it perfectly dried to the roller burrs; thence it 
goes to the sieves. It is purified by means of a suction 
blower fLS it passes· over the sieves. 'l'he impurities are 
lighter than the salt, and as it passes over the sieves the 
snction is set with just enough strength to take off the 
impurities and allow the salt .to pass on to the bins, 
the different' grades being conveyed to the proper bins 
by a series of hoppers. 

VrnGINIA.-Since West Virginia was separated from 
Virginia, there has been only 1 establishment nrnking 
salt in the latter state. This is located at Saltville, in 
the vn.lley of the Shenandon.h River. The production 
is combined with that or other states having less than 3 
establishments engaged in the business .. 

Most of the Virginia product is used in the produc
tion of soda ash, bicarbonate of soda, etc., by an e.lec
trolytic process. 

WEST VrnGINIA.-The early attempts at making salt 
in 'lv est Virginia were 11ttencled with many interesting· 
incidents. They have been historically recorded in a 
contribution to n. report on the resources of \Vest.Vir
ginii1 by Dr. ,T. P. Hale, of Charleston, which was pub
lished in 1876 by the stfLte board of centennial man
agers. According to this the principal point::; at which 
salt has been manufactured in the state· are: Charles
ton, on the Kanawha Rive1~; Hartford, Mason City, 
Clifton, and other places in Mns.m county, along the 
Ohio River; near Birc.h on Elk River; and at a few 
other places on a small scale for local use. The seat of 
the industry at present is along the Ohio River in 
Mason county, there being bnt 1 establishment of any 
importance in the state outside o-f that county. 

The earliest attempts were on the Kanawha River. 
The Kanawha "licks" were known to have been u,,;ecl 
by the Indianl'l, r111cl were the gathering place;,; for buf
falo, elk, deer, and other wild animals before the advent 
of the white man. The earliest settlement in this 
region was made in 1774 by Walter Kelly n.nd frnnily 
at the mouth of the creek bearing his name. They 
were all killed by Indians. Later, in 1785. when life 
in that :,;ection had become a little more secure, ,f oscph 
Ruffner, an enterprising farmer from the Shenandoah 
Valley of Virg'inia, purchased about 500 ucres of hincl 
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at the mouth of Campbell's Greek from one John Dick
inson, on Dickinson's representations as to the valuable 
salt springs on the property. Ruffner also purchased 
900 acres, extending from a point on the Elk River to 
the Kanawha, and embracing the present site of Charles
ton. ,T oseph R rffner did not live to see bis design for 
making salt effrJcted, but in transmitting the property to 
his sons, David and Joseph, he enjoined them to carry 
out his plans for building extensive salt works. All 
that the elder Ruffner had accomplished was the leas
ing of the ''licks" to one Elisha Brooks, with the right 
to manufacture salt. Brooks, in 1797, erected the first 
salt furnace in Kanawha county, which was. also the 
first one west of the Allegheny Mountains. It con
sisted of two dozen small kettles set in a double row, 
with n, flue beneath, a chimney at one end and a fire bed 
at the other. 

ln order to obtain a supply of hrine, Brooks sank two 
or three "gums" into the mire and quicksand of the 
lick and dipped up the brine with a bucket and sweep. 
In thi8 crude way he manufactured about 150 pounds 
of salt a day, which he sold at from 8 'to 10 cents a 
pound. No attempt was made to purify the salt from 
the bittern and other impurities, either organic or inor
ganic. This salt soon acquired a reputation for its 
strong, pung·ent taste and superior qualities for curing 
meat, etc. The presence of iron gave the salt a reddish 
tinge, and it became widely and favorably known as 
'' that strong red salt from the Kanawha ' lieks'." 

In 1806 the two brothers Ruffner, inspired by the 
growing needs of an increasing population, began to 
look for the source of the brine springs in the hope of 
fin cling a larger and better supply. The history of their 
struggle, as recorded by Dr. Hale, is very interesting. 
They began by sinking a "gum," consisting of 11 hollow 
syeamore tree, which reached what they supposed was 
bed rock at 13 feet. With the primitive means at their 
command, even this little was accomplished only after 
much work and many and trying delays. Upon cutting 
at the botto1'11 with crowbars, thjs bed was found to be 
shale only about 6 inches thick, which, when penetrated, 
furnished a larger stream of brine but much weaker 
than the ''lick" at the surface. The brothers, disap
pointed at this result, decided to sink a well in the bot
tom 1a~1d about 100 yards from the river, but after 
penetrating 45 feet of alluvial deposit they struck the 
same shale as at the "gum" with only a slightly brack
ish water. 

They then decided to return to the "gum" and con
tinue work until they struck bed rock, which they 
finally did at about 17 feet. The quantity of brine was 
small but of a strong quality. Encouraged by this, 
they decided to drill the· rock. This was done by 
means of a long drill with a 2t-inch chisel bit attached 
at the upper encl to a spring pole, and the pole to .a 
rope. Boring by this· means was slow, difficult, and 
tedious, but on November 1, 1807, at 17 feet in the 
rock, they strnek a larger tlow of strong brme. Con-

tinuing the work, at 28 feet a still larger and stronger 
flow was obtained. On January lll, 1808, at 40 feet in 
the rock, they found a stream large and strong enough 
for all their purposes and ceased boring. 

But they had no pipes in which to bring the strong 
brine to the top of the ground undiluted by the surfaec 
seepage. These were finally provided by whittling out 
two half-tubes from long strips of wood, fitting· the 
edges carefully together, and wrapping the whole from 
end to end with small twine. The brine came up free 
and strong from below, the "g·um" floor was made 
water-tight, and from· the ''gum" the brine was rai::;ed 
to the surface by bucket and sweep. This is said to be 
the first rock-bored salt well west of the Allegheny 
Mountains, if not "in the United States; it required it 

year and a half to complete it. The success is the sur
prising feature. As Dr. Hale says: "Without prelim
inary study, previous experience, or training;, without 
precedents in what they undertook; in a newly settled 
country, without steam power, machine shops, skilled 
mechanics, suitable tools or materials, failure rather 
than success might reasonably have been predicted." 

Meanwhile their furnace, a reproduction of Brooks'i; 
on a larger plan, wa~ under construction and was com
pleted in time for the brine. On February 8, 1808, tho 
Ruffner brothers secured their first output, and imme
diately cut the former price of salt one-half, selling it 
at the unprecedentedly low figure of 4 cents per pound. 
The neighbors, who had watched the progress and re
sult of the Ruffner struggle, began boring on their own 
lands with more or less success, and in 1817 there were 
about 30 furnaces and 15 or 20 wells in operation. Im
provements in mechanical methods of raising the brino 
wore adopted, the bucket and sweep giving way to tho 
winch, and tho winch in 1828 to steam. Coal, too, 
began to be used for fuel, David Ruffner heing tho 
enterprising pioneer in this as in the boring·. In 1881 
vVilliam Morris invented !Lil ingenious but simple tool 
for boring salt wells. which is to-dny used in boring oil 
and gus wells. It was tho tool known as "slip" or 
"'jar." Morris's invention was never patented, and, like 
the hy<lraulic ram, has not been improved upon. 

In 1835 there were about 40 furnaces along tho 
Kanawha River, producing ftnnually about 2,000,000 
bushels of salt. But the activity in the industry in 
West Virginia has since that time been transferred to 
the region along the Ohio River in Mason county. 
The change began in 1849. In this year Messrs. vVil
liams & Stevens bored for salt water at West Columbia, 
and, striking a good flow of strong brine at 700 feet, 
erected the first salt :furnace on the Ohio River. This 
was soon after sold to New York parties, and enlarged 
and improved by them to a capacity of 1,200 bushel:; 
per day. The second furnace on the Ohio was built in 
1854: by a company formed by Hartford, Conn., parties. 
The first one was located at the southern limit of tho 
coal exposures and the other at. the northern limit. 
The third furnace was erected and wells were sunk ftt 
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Mason City, about halfway between the others. "'Within 
the next few years 10 more furnaces were erected, 
making a total of 13, with an annual capacity of 
3, 700,000 bushels. At the time of the writing of Dr. 
Hale's report (1875), 4 of these furnaces were idle, and 
the actual output from the 9 other furnaces was reported 

about by deyelopments in other states, rind in 1880 
the production had declined to 2,679,,138 bushels, or 
535,888 barrels. In 1890 it had dropped to 285;461 
barrels, and had further decreased in 1899 to 221,534 
barrels. 

by him at 2,500,000 bushels, or 500,000 barrels. 
The census report for 1860 shows that the production 

of salt in those counties of Virginia which were set off 
from that state and, in 1863, admitted as the state 
-0f West Virginia, amounted to 2,076,513 bushels, or 
415,303 barrels. By 1870 the production had increased 
to 4, 633, 750 bushels, or 926, 750 barrels, an inerease of 
123. 2 per cent. During the next decade the industry 
in West Virginia sufl'eredfrom the competition brought 

As shown in Table 3, all the salt made in West Vir
ginia is made by the boiling procesB. There were 4 
establishments in 189!:l, one less than at the preceding 
census. The salt is made entirely in graincrs and 
kettles, there being 23 grainers and 36 kettles in opera-
tion in the state during 1899. · 

Table 6 presents the detailed statistics for the indus
try, by states, as reported at the Twelfth Census for 
the calendar year 1899. 

TABLE 6.-SALT :MANUFACTURE, BY STATES AND TERRITORIES: 1900.1 

=============·cc··"'-=·-=-~•==···=---------=-·---.--=============~=;===~==~======:=:=== 

United 
States. 

Cali
fornia. 

-------------~1----·----
Number of establishments ................... . 159 24 

15 
·Chnrncter of orgrmizlltion: 

Imllvidual . .. .... .. .. .. .. .. .. . . . . .. . .. . 56 

K1tm11s. Michigan. v~J~. New York. Ohio. Okla- Tex~" 
homa. '" Utah. 

West 
Vh·

ginin, 
All other 
states.• 

1------- ----··- --- ----------------

8 53 38 10 3 7 

'l ......... 4 

Incorpmaterl compltny.............. 80 
Firm 1111<1 limited piirtnership ........ 

1 

23 

·C11pitttl: 
3 ......... 0 .. 

15 
11 
27 

1 
1 
1 

10 
3 

25 
1 ............... 3 .......... T ........ :i· ........... -4 

Total ................................ $27, 123, 3ll4 
Ltind ........... _ .............................. ·1 $8, 494, 587 
Buildings .... _....................... $8, 358, 018 
:Machinery, tools, ILIHl implements.. $4, 523, 294 
C1!sh 1mrl snn.dries ................... I $i>, 747,4!i5 

$757, 895 
$Hi8, (j(ll 
$S6, 000 

$102, 511 
$150, 723 

$960, 733 
$ll8, 732 

$303,·IM 
$206,8(19 
$261, ll78 

$4, 759, 865 
$280,432 
$ll84, 128 

$1, OG7, 072 
$2, 528, 233 

29 

$9, 320 $17, 231,864 
$3, 350 $6, 387, 587 
$2, 400 $6, 1 "3, 38ii 
$1, 520 $2, 338, 407 
$2, 050 $2, 362, 485 

$796, 841 
$78,047 

$268, 400 
$308, 000 
$142, 39·1 

$2,555 $327' 036 
~275 $.14,493 
$335 $115, 876 
$204 $80, 000 

Proprietor~ and firm members............. 81 
$1, 7•11 $70, 667 

28 2 3 f) 3 •1 ... ~ ..••. 
.Salariccl oHic!als, clerks, etc.: 

Total number ........................ . 
Total Rulm'ies ......................... .. 

Officers of corpnmlions--
Number ................... .. 
S1tlaries . ... _ ................ . 

General 8uperintendents, mantt
gers, clerks, ew.-

400 
$199, 748 

87 
$185, 52,1 

'l'otal number ................. 

1 

319 
Tot1tl sahtries.................. $314, 22'1 

Men-
Number ............... 291 
S1tlar!es.......... .. .... $299, 38~ 

Womcn-
Number ................ . 
Salaries ............. .. 

""\Vage-earners, including pieceworkers, 
ancl total wageR'. 

Gretttest number employed at any 
one time during the yeiir .......... 

28 
$14, 8°12 

G, 612 

37 
$87, 128 

5 
$9, GOO 

32 
$27, 528 

31 
$27, 288 

1 
$2•10 

468 

32 
$36, 010 

9 
$15, GOO 

23 
$20, •110 

21 
$19,210 

2 
$1, 200 

496 

I 
911 ....... . 

$87,249 ....... . 

24 
$31, 87U 

67 
$55, 370 

61 
$52, GG5 

G 
$2, 705 

2, 133 13 
Least numpcr emplo~·ccl at any one 

tune c1urmg the year.............. •1, 179 178 420 1, 342 5 
Average number .... _.................. 4, 77'1 2G7 4'10 1, 449 7 
Wages................................. $1, 911, 140 $109, 774 $168, 034 $619, 383 $.1, 670 

Men, 10 )'e1Lrs nud over-

157 
$247, 373 

133 
$153,008 

121 
$1'14,62'1 

12 
$8,384 

1, 799 

•18 
$42, 218 

13 
$12,GSO 

35 
$29, 538 

29 
$27, 705 

6 
$1, 833 

848 11 

1, li6 636 4 
1, 279 678 7 

$542, 909 $243, 397 $1, 100 

A vemge number............ 4, 337 260 429 1, 3,10 6 1, 137 543 7 
\Vages......................... $1, 813, 638 $107, 60·1 $103, 72'1 $595, 041 $3, 450 $509, 436 $215, 975 $1, 100 

Women, 16 ymirs and over-
Ave1·age number ............ . 
Wages ...................... .. 

Children, unrlcr 1G years
.Average number···-·-···~--
Wages ........................ . 

Averagenumberof w1tge .. earners, includ
ing pieceworkcrn, employed during 
euchmonth: 

Mm11 16 yen.rs and over-

378 
$86, 007 

59 
$11, 495 

G 
$1, 927 

21 
$4, 310 

71 
$16, 027 

38 
$8, 315 

1 
$220 

133 
$32, 100 

9 
$1, 367 

133 
$27, 102 

2 
$320 

J anuary • . . . . . . . .... .. .. .. .. .. .. . . . . ~'. ~2,g 153 430 760 B 94~ g~j 

~~~~~111 .. r?:::::::::::::::::·:::::::: 3,057 i~ii !~~ il~ ~ ~~5 5M 
Aprll .............................. 4,472 224 406 1,356 5 1,33~ ~g~ 

~~11ii'e:::: ::: : ::::: :: : : :: : :: :: : :: :: 1: ~~~ §~g !r~ U~~ ~ Ui9 6'11 
July .. .. .. . .. .. .. .. . . . . . .. .. .. .. .. .. 4, 975 360 429 1, 721 9 1, 220 567 
August . . . .. . .. .. .. .. .. .. .. .. .. .. . 5, O·!G 413 437 1, 752 5 1, 249 510 
September....................... •1, 880 423 438 1, 5G9 5 1, 233 506 
October -........... ............... 4,488 355 449 1,50() 12 1,100 491 
November........................... 4, 304 20•1 ,150 l,409 10 1,102 491 
December . . .. .. .. .. .. .. .. .. .... . .. 3, 73'1 154 ,132 965 7 993 513 

Women, 16 ;years 1md over-
336 10 22 36 1 135 

11
8 

~ifi~ftHH~THH/ ~~! ~~ ~~ i~ t m ~~i 
.Tune ....................... _...... 384 2 17 98 1 125 127 
July................................ 371 3 16 87 1 117 133 
August .. .. .... .. .. .. . .... .. .. . .... .. .. .. 372 3 19 82 1 123 130 
September.......................... 397 3 19 87 1 m iir 
October.............................. 385 3 23 67 1 
November......................... 395 7 23 60 1 147 143 
Del'cmber.. ... .. .. .. .. .. . .. .. ..... 369 5 22 50 132 146 

9 
9 
9 
7 
6 
5 
4 
4 
5 
7 

10 
10 

~.The report fort.he Twelftl\ Ce_nsus is for the calendar year 1899., . • 
-llwlmles (•st11bhshments chstnbutcd as follows: Illinois, l; J,omsiana, 2; Massachusetts, 2; Pennsylvania, 1; Virgima, 1. 

11 
$17,070 

4 
$8, GOO 

7 
$8, 470 

7 
$8, 470 

213 

135 
191 

$66,079 

179 
$61, ~29 

12 
IH,150 

180 
136 
lM 
167 
176 
189 
191 
192 
195 
189 
188 
180 

J3 
8 
9 

13 
13 
13 
13 
13 
13 
13 
13 
13 

$046, 8ii0 $331, 200 $1.!.~99, 205 
$5'!0' 010 $160, 500 '1!"•52, 500 
$23, 7'10 $69, 500 $450, 800 
$25, 011 $52, 300 $281, 200 
$58, 089 $48, 700 $11'1, 705 

•l 3 

8 
$10, 580 

1 
$2, 100 

7 
is, 480 

6 
$8,000 

1 
$480 

120 

38 
59 

$23, 702. 

58 
$23, 537 

1 
$165 

42 
40 
36 
38 
63 
88 
85 
80 
62 
50 
04 
53 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

13 
$13, 5·10 

7 
$10, 700 

6 
$2, 840 

6 
$2, 840 

220 

128 
190 

$54,805 

186 
$54,305 

---······ ......... 
4 

$500 

209 
197 
195 
203 
197 
194 
194 
201 
177 
139 
150 
175 

......... 
····-···· ......... 
......... 
···-··-·· 
········· ......... 
··-···-·· 

9 
$8, 580 

9 
SB, 580 

9 
$8, 580 

291 

177 
197 

$78, 287 

11¥.l 
$77,537 

............ 
···------· 

5 
$750 

183 
164 
173 
173 
161 
178 
195 
203 
207 
190 
226 
246 

............ 
·····-···· 
-········· 
·----····· .......... 
·····-·---.......... 
.......... 

........... \ ........... 
··-······]·········-
......... 1 ........... 
.......... 1 ........... 
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TABLE 6.-SALT MANUFACTURE, BY STATES AND TERRITORIES: 1900 1-Continued. 

United 
States. 

Cali
fornia. Kansas. Michigan. v~J~. New York. Ohio. Okh1-

homa. Texas. Utah, West I All other 
Vir- t t , ginia. s a es. 

~------~-------1-----11---~ ----1-----1----1-----1~---------- ·----------~-
Averagenumberof wage-earners, inclnd

ing pieceworkers, employed during 
each month-Continued: 

Children, under 16 years-
JanuarY -- - - - - -- - - - -- -- • · •· • • · · ·· 
February •..•••••••..••.•••••..•. 
March ..•• ·-····················· April ........................... . 
May ............................ . 
June .....• ··--···············---· 
July·-···-·---··-·----· .. ···-···· 
August········--··-···········-· 
September. ...•....•... - ........ . 
October .. _._·-- •. -· .............• 
November ..................... .. 
December ...................... . 

Miscellaneous expenses: 

17 
17 
27 
66 
69 
75 
82 
87 
67 
74 
68 
59 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
5 

44 
45 
51 
58 
64 
46 
53 
46 
36 

4 
4 

10 
10 
11 
11 
11 
10 
10 
10 
10 

9 

1 -······· ................... . 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 

5 
5 
5 
5 
5 

.5 
5 
5 
2 
2 
8 
5 

5 
5 
j 
; 
5 
;, 
5 
5 
5 
Ii 
5 
5 

Total ............................. _.. $760, 539 
Rent of works....................... $42, 340 

$30, 990 
$9, 458 

$52, 798 
$500 

$193, 915 
$650 

$1,110 $329, 701 $93, 342 $350 
$246 

$6, 255 $24,065 
$4,275 

$9,888 $18,175 
$5,MO 

Taxes, not including internal reve· 
lll!e- ............................. .. 

·Rent of offices, insurance, interest, 
and all sundry expenses not hith-
erto included .................... .. 

Contract work .................. ···--
Materials nscd: 

Total cost ...••.• _ .................. . 
Barrels, bags, sacks, cartons, etc., 

purchased •...•••.•.......•....•..• 
Cooperage stock purchased .......•. 
Cloth purchased for sacks ..... __ .... 
l<'uel .•.••....••••......••.•.•..•••.•. 
Rent of power and heat ............ . 
Mill supplies--··-·······-······· ... . 
All other materials ................. . 
Freight ............................. . 

Products: 
Total value .••••.•..•••••••••.••..... 

SaltNl~;;}g~;~7 ;:;~e~s~~ ~-~:~~~~~;- •. 
Value ....••....•....•...•••...... 
Table and dairy salt-number of 

barrels._._----------····· ..... . 
Common fine ................... . 
Common coarse .........•.••.... _ 
Packers'_ .. ___ •.. ·---·-··-·----·· 
Coarse solar _ ............... _ ..•. 
Rock salt, mined .............. .. 
Milling ..••.. ··-- ............... . 
Other grades .................. .. 

Bromine-
Ponnds ......................... . 
Value····--·-·····-----·---··--· 

Value of all other products •....... _. 
Value of packngesincludedin foregoing. 
Comparison of products: 

Number of establishments reporting 
for both years .•.. _ •••..•••.••••... 

Value for census year .••. _ ......... . 
Value for preceding business year .•. 

Processes employed: 
Covers or ponds-

$21, 671 

$71,0r.7 $2, 504 $5, 793 $29, 217 $110 $19,069 

$621, 8551 $19, 028 $<J6, 505 $140, 548 
$25,277 1--·····-··· .......... $23,500 

$8,335,922 Ii sm,112 ss27,89o $1,095,180 

$997, 503 11 $89, 662 $49, 072 $355, 451 
$775,•lll ! ·······--·- $124,061 $352,014 

$1, 000 $288$~~5 

$2, 876 $958, 302 

$2, 612 $335,495 
$157, 611 

$6, 656 

$85, 709 
$977 

$69 

$35 

$2,235 

$4,020 

$402 $2, 40<l 

$19, 388 $7,434 

$423, 875 $1, 235 $141, 342 I $31, 759 $57' 308 

• • . • • • • • $44, 793 $25, 288 
........ $13, 000 . ·- •.•....• 

$4, 700 
$15,548 

$2,608 

$10, 027 

$178,753 

$38,042 
S23, 909 

$901, 248 $10, 404 • ifoii; 63(;. $274, 055 ... $i57 .... $365; 864. $64,20811 $1,300 $3,70R 

$2, lll $1, 721 $140 

$52,388 
$89, 268 
$58,470 

$1'!9, 239 
$230 ....... - . $500 
$980 $40, 399 $3. 874 

$250 
$931 
$866 

·$25;500· ... i!iii;74a 
$192, 777 1 $2, 632 .. • $6; Sflii ..... $50; :ii2' .... $i7' $63, 767 .. $24: i63" • • • •. • • ... $4,' i56. 
$189, 747 ! $8, 442 $3, 980 $24, 355 $88, 584 $32, 222 $25 $5, 000 

..$i; 600· ... $38; 839 
$10, 050 $16, 223 

$122,91711 $2,551 $25,375 $35,885 .... $96" $6,841 $18,125 ······-· $31,000 

$7,966,897 :I ssso,193 $717,449 $2,460,538 $12,696 s2,698,691 $818,200 $4,329 $256,900 

15, 187' 819 I MO, 420 1, 6<15, 350 5, 206, 510 7, ·1;71 4, 894, 852 1, 460, 516 4, 856 312, 436 
$7, 901, 836 $380, 193 $717, 449 $2, 451, 964 $12, 696 $2, 698, 571 $801, 872 $4, 329 $256, 900 

$50 

1, 866, 058 
6, 866, 126 
2, 685, 282 

182, 930 
910, 974 

2, 543, 679 
96, 178 
86, 592 

128, 779 
33, 571 

128,852 
47, 143 

282, 122 
250 

7,200 
12, 503 

5fi,521! 
47, 157 

1, 072, 676 

233, 713 3, 000 1, 028, 803 375, 739 
4,076,497 357 1,054,619 887,445 

820, 259 2, 457 397, 664 84, 982 

$139, 488 $150, 292 

235' 671 221, 534 
$139, 488 $180, 492 

5328, 121 

558,003 
$3°'1,882 

1, 729 31, 286 1, 485 5, 000 
1, 773 220,000 ........... 216,53,1 ... 32s;i73 

576 44, 721 62, 115 - . - - .. - .. 20, 98() 
19, 119 4, 318 112, 350 

114 17,743 .•...•.• 523,724 ·--·773· --ia;oaa· --··75;393· ::::::::: :::::::::: 
468,029 ......... : .......... 1,866,550 ---··-···· ••..•....••..•..• ·-··--·-··· ......... 208,Hi>ll 

.......... ............ 71 ··········-· ······--·· .• : ...•. ·····---- 88,907 ......... ···--····· 
250 I 39,179 1,786 19,174 ···---···· .•••.••. 6,429 7,271 .................. . 

270, 437 . ··•·••· ........... .. 27,584 ........ ·-·········· 62,041 ···-···· ·......... ........... 93,000 96,812 
$64, 921 ····------- --·-·---·· 

$140 
$2,032,474 ···398;992· "ii74,'i58" 

$8,~gg ......•• ····-··si
26

. srn,328 ____________________________ $19,800 s2s,2a\l 

$826, 95s · 32; 6i2 · $515, 311 · $284; siis · · · · $ioo · -$59; 793 · · · · $25; 788 · · $26; 765 · · .. 567; isu 

114 
$5, 000,310 
$4, 405, 762 

17 5 39 3 25 8 4 2 
$270, 143 $310, 899 $1, 627, 181 $12, 696 $1, 658, 958 $341, 200 $4, 329 $241, 300 
$214, 610 $211, 911 $1, 392, 160 $6, 500 $1, 421, 635 $474, 089 $8, 455 $197, 000 

3 3 
$185, 738 $110, 692 

$89, 001 $105, 900 

r. 
$287, 174 
$289,501 

Number ........................ _ 35,222 
Square feet ...•...•.....•..•..... 109, 921, 360 

474 30 2,009 2 82, 295 ,1 13 1'l ~ 342 
Gralners............................. 522 
Open pnns .•.•. _.. •• • . . . . • . • . . . . . .. .. 264 
Kettles·················-·----···--·· 411 
Vacuum pans....................... 40 

:Power: 
Number of establishments reporting. 
Total hornepowcr ......••...•.••. _ ... 

Owned
Engines

Stearn-
Number ·····----···· 
Honsepower •.••••••. 

Gas C'r gasollnc-
Num bcr ............ . 
Horsepower _ ..•••.•• 

Water wheels-

117 
24, 060 

380 
23, 104 

18 
182 

62, 062, 800 

2 

1 

11 
376 

9 
238 

7 
93 

144, 656 
13 
36 

···------· 

7 
2,130 

18 
2,052 

545, 300 
273 
17 
5 

19 

48 
10,625 

133 
10,H9 

30, 000 

1 
42 

3 
42 

8, 176, 948 
92 
43 

338 
9 

28 
7,781 

150 
7,776 

rn, 320 
83 
38 
31 
5 

10 
1,312 

92, 120 135, 680 38, 610, 728 110, 808 
2 2<1 ...... ····· 23 12 

21 2 ····-·-·-·· ••••••••• lOi\ 
·---·--· ·-------- 1 86 ......•.•. 

2 
56 

4 
108 

·1 
320 

6 

2 
1,410 

37 ·••••••• 3 
37 

2 
90 

16 9 
1,052 •••••••• 318 1,350 

............. ···············----- .................. . 2 ··-··-----· 1 2 ············ .......................................... . 19 2 60 
Number •....••..••...... 
Horsepower····-·-·-···

Electric motors-
1 ··········· ···-···-·· ··-··-···-·· ........ ···········- ·····-··-- ·······- ---------8 l ·-······- ·····-···· 

Number ................ . 
Horsepower ..•• _ •...••.. 

Other power-
Number ................ . 
Horsepower ..•.••.... _ .. 

Furnished to other establish-
ments ........................ . 

Rented horse_llower •....•..... _. 
Establishments cl11ss1fied by number of 

persons employed, not including pro
prietors and firm members: 

Total number of establishments •. __ 
No employees ...................... . 
Under5 ·······---·········-······· .. 
5 to 20. ----···· .................... .. 
21to50 ·············----·--·······-·· 
51to100 -····--·---·····-······-····· 
101to250 ........................... . 
251to500 ........................... . 

8 
195 

9 
621 

.................................... ........ ............... ........... ········ ......... . 8 ------··- ......... . 

1 
70 

6 
160 

4 
216 

2 ··----·· ·····-··- ········-·· ................. .. 
35 

3 
225 

1 .....•... ···-·-···· 
10 .................. . 

200 ·-·--···-·· .......... .200 -------· ··-·-······- .••••••••.••••.••• ······-·· ········-·· ......... ···-······ 
50 45 .••••..••• ............ ..•.•.•• 5 ..•••••••• ·-----·· .••••.••• ·••·•···••· ......... ·-········ 

159 
2 

22 
53 
33 
38 
6 
5 

24 
····· · ·-·6- -··--· ··r 

9 3 
5 2 
4 1 

53 
1 
7 

19 
8 

16 

3 38 10 4 3 5 4 7 
~ ---·--····2· .......... ·······3· ::::::::: ····--·--i· --·----·- ......... i 
1 15 1 1 l 2 . . . . • • . . . 1 

8 4 1 1 2 2 
8 3 ·····-·· ......... 1 2 3 
4 1 1 ·····-···-· ······ ... ··---· ...• 
l I l ........ ---·--·-- ............................. . 

........... ....... T ·-······--2·:::::::: 
--'------'---

1 The report for the Twelfth Census is for the calendar year 1899. 
"Inclurles establishments distributed a~ follows: Illinois, l; Louisiana, 2; Massachusetts, 2; Pennsylvania, 1; Virginia, 1. 
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BEET SUGAR. 

By .GUILFORD L. SPENCER, Expert Special .Aqent. 

Reports were received from 30 establishments en
gaged in the manufacture of beet sugar during the 
census year ending May 31, 1900, and also from 1 
factory equipped for the industry, which was idle. 

While these factories are distributed in 10 states and 1 
territory, it is impossible to publish separate totals, ex
cept for the states of California and Michigan, without 
disclosing the operations of individual establishments. 

TABLE 1.-SUMMARY: 1900. 

l 
OFFICERS OF SALARIED OFFICIALS, WAGE-EARNERS. 

Number CORPORATIONS. CLERKS, ETC. 
Mlscella- Cost of Value of of estab-BTATES AND TERRITORIES. lish- Capital. neous materials products at 

used. works. men ts. Average expenses. 
Number. Salaries. Number. Salaries. number. Total wages. 

United States_ .••..• 131 $20, 958, 519 48 8114, SOD 302 8242,375 1,970 $1, 092, 207 $451,351 $4, 803, 796 $7, 328,857 

California .....•.•• _ ...... , 13 10, 139, 780 11 89, 900 111 77, 980 909 480,072 169,449 2, 243,580 3, <199, 995 
M!chlian ••.....••••.••••• 9 4,013, 7•13 20 33, 400 98 68, 293 473 216, 704 77,262 1, 109, 903 1, 602, 266 
.All ot er states •••••.•.••• 14 6, 804, 996 17 41, 000 93 96, 102 588 395, 431 204, 640 1, 450,313 2, 221,595 

l Includes I Idle establishment. 

The total of "all other states," shown in this and 
subsequent tables, includes establishments distributed 
as follows: Colorado, 1; Illinois, 1; Minnesota, 1; Ne
braska, 3; New Mexico, 1; New York, 2; Oregon, l; 
Utah, 3; Washington, 1. The statistics for these fac
tories are grouped in order to avoid disclosing the 
operations of individual factories. 

Of the 31 factories, 29 were controlled by incorpo
rated companies, and 2 by individuals. 

TABLE 2.-0A.PITAL INVESTED: 1900. 

STATES AND TER• Machlnerd, Cash and 
RITOI!.IES, Total. Land. Buildings. tools, an sundries. implements. 

United States ••. 1 $20, 958, 519 $682, 705 83, 891, 371 $14, 420, 325 $1, 964, 118 

California .••..•.... 110, 139, 780 349, 969 1, 825, 153 7, 309, 447 655, 211 
Michiian .•...•.••.• 4,013,743 143,036 925, 980 2, 414, 349 530, 378 
Allot er states .••.. 6, 804, 996 189, 700 1,140, 238 4, 696, 529 778, 529 

l!ncludes l idle establishment. 

The total capital invested in beet-sugar manufacture 
' in 1899, the year's work reported in the present bulletin, 

was $20, 958,519, of which $682, 705 is reported for land, 
$3,891,371 for buildings, $14,420,325 for machinery, 
and $1,964,118.for cash on hand, bills receivable, unset-

PART III--MANF-· -35 

tled ledger accounts, raw materials, stock in process of 
manufacture, finished products on hand, and other sun
dries. The item ''land" is not intended to include farm 
lands, but in view of the considerable area required by 
the factories for storage, disposal of waste water, etc., 
and to provide for the future growth of the establish
ments, it has not been practicable to eltminate a small 
area now utilized for agricultural purposes. In many 
instances large tracts of land are owned by the com
panies and devoted to agriculture. 

At the census of 1890 reports were received from 
only 2 beet-sugar factories, and, therefore, to avoid dis· 
closing the operations of individual establishments, the 
statistics for the industry were not separately reported, 
but the value of the product is estimated by the writer 
to have been $340,000. No estimate of the capital in
vested can be made. 

In 1879, 4 factories were in operation and were re
ported at the Tenth Census. The total capital invested 
was $365,000, ·and the value of the products was 
$282,572. 1 Few ·single factories reported in the 
Twelfth Census have so small an investment as the 
combined capital of the 4 in operation in 1879. 

1 See Tenth Census, Manufactures, pp. 94, 101, 127. 

(1145) 
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TABLE 3.-NOMINAL DAILY FACTORY CAPACITY, AND 
CAPITAL INVESTED PER TON OF BEETS: 1900. 

CAPITAL INVESTED l'ER TON OF 
Aver- DAILY CAPACITY. 

Num- Total age 

STATES AND TER- ber of capac- dally 

RITORIES. estab- ity per capac- Ma· Cash lish- day. itfi Total Build· chiu- and men ts. per ac- capital. Land. in gs. ery sun-tory. and dries. tools. 

--------------
Tons. 1bns. 

United States .• 131 '19, 110 616 $1, 097 $86 $20<! $754 $103 

-----------------
California .•..•.• 18 9, 900 1, 288 1,024 85 1851 738 66 
Michigan •••....• 9 4,100 456 979 35 226 589 129 
All ot er states •• 14 • 5,110 864 1,334 37 224 921 152 

I 

1Includes1 idle establishment. · 
•Includes 1 auxiliary factory at which no sugnr ls manufactured, but juice 

ls extracted from the beets and pumped to a central factory for treatment. 

In estimating the capital required in the organization 
of new companies for the manufactµre of beet sugar, an 
assumed average capital per ton of beets, daily factory 
capacity, is frequently used as a factor. It is for this 
reason that these .figures are included in Table 3. 

There are many conditions which modify the average 
capital invested per ton of nominal capacity. Among 
these are the following: (1) the cost of a large factory 
is less per ton of capacity than that of a small one; (2) 
freight charges for the transportation of machinery 
vary with the distance of the site of the factory from 
the foundry in which the machinery is made; (3) the 
cost is necessarily greater in the case of those factories 
which are equipped for the recovery of sugar from mo-

lasses, :from which no more sugar can be profitably 
extracted by the process of crystallization; (4) many 
factories have machinery of relatively small capacity 
so disposed in a large building as to permit of increas
ing the capacity of the plant without additional expense 
for buildings. 

The Michigan factories were built within two yeai·s 
and under similar conditions in the iron market; with 
one exception, they are of American construction. 

TABLE 4:.-NUMBER AND NOMINAL DAILY CAPACITY OF 
ESTABLISHMENTS IN 1900, 1899, AND 1898. 

moo. 1899. 1898. 

Nomi- Nomi- Nomi· 
STATES AND TERRI· Num- nal Num- nal Num- nal 

TORIES. ber'of daily ber of daily berof daily 
estab· capac- estab- capac- estab- capac-
llsh· ityin lish- ity in lish- ltyin 

men ts. tons of men ts. tons of men ts. tons of 
beets. beets. beets. 

---------- --
United States ••••• 137 22,310 231 19,110 15 7,560 

--· -------------
California •••••••••••••• 8 9,900 28 9,900 5 4,400 
Colorado ••••••••••••••. s l,~gg 1 350 .......... ........... 
Illinois ••.•••••••.•••••• 1 1 700 
Michigan ••••••••••••••• 10 4,450 9 4,100 1 400 
Minnesota •••••••••••••• 1 400 1 400 1 400 
Nebraska ...••...••••••• 8 1,260 s 1,260 2 660 
New Mexico •••••••••••• 1 200 1 200 1 200 
New York •••••••••..••• 3 1,000 2 400 2 400 
Ohio ••••...••••.....•••• 1 400 ·······350 Orer,on .•.•••••••••••••• 1 350 1 350 1 
Uta ••••••••••••••..••• 4 3 1,450 8 •1, 100 2 700 
Washington ••••....•••• 1 350 1 350 ......... .. ·~· ....... 

1 Includes 2 idle establishments. 
'Includes 1 idle establishment. 
•Includes 2 auxiliary factories. 
•Includes 1 auxiliary factory at which no sugar is manufactured, but juice 

s extracted from the beets and pumped to a central factory for treatment. 

TABLE 5.-EMPLOYEES AND WAGES: 1900. 

OFFICERS OF CORPO· 
SALARIED OFFICIALS, CLERKS, ETC, .A.VER..lGE NUMBER OF WAGE-EARNERS A.ND TOTAL WAGES PAID, RATIONS. 

STATES AND TERRITORIES. Women. Chi!-Men, 
Number. Salaries. Men, Salaries. Women, Salaries. 16 years Wages. 16 years Wages. dren, Wages, number. number. and ·and under 16 

United States •••••••••••••• 48 8114,300 287 $235, 657 

California •••••••••.•••...••••••• 11 89, 900 107 75, 637 
Mlchl~an •••••••••••••••••••••••• 20 38, 400 90 65, 706 
.All ot er states •••••••••••••••••. 17 41, 000 90 94,314 

In beet sugar factories the length of the manufacturing 
year is dependent upon agricultural conditions. The 
factories are operated only a part of the calendar year, 
but after the close of the manufacturing season, many of 
the employees, especially foremen and ~killed laborers, 
are engaged for a few months in making repairs and 
improvements. The majority return to work on farms 
or in other industries. The manufacture begins at a 
time when there is comparatively little demand for 
farm labor, except in harvesting sugar beets, and thus, 
in a measure, it .fills out the year for the farm laborer. 
When comparing the average earnings with the aver
ages reported for other industries, these facts should 
be considered. 

over. over. years. 

------------
15 $6, 718 1,951 $1, 085,218 4 81,685 15 85, 80( 

------------
4 2,848 908 477, 806 3 1,565 3 l,~i5 8 2,587 471 215,834 1 120' 1 
s· 1,788 577 892,078 ............... .............. 11 3,858 

TABLE 6.-COST OF MATERIALS USED: 1900. 

STATES AND TERRI· Sugar Mill Freight All other 
Total. Fuel. sup- mate-

TORIES. beets. plies. paid. rials. 

--------
United States ••• $4, 803, 796 SS,485, 320 $458, 036 $18,988 3869,070 1$477,437 

-----= 
California •••••••.••• 2, 243,580 1,585, 953 253, 185 10,011 205,286 189,145 
Michi~an •••.••••... 1,109, 903 902, 592 90, 969 2,840 26, 839 86,663 
Allot er states ••..• 1,450, 318 996, 775 108, 882 6,082 186, 945 201, 629 

'Includes $51,000, cost of sugar beet juice. 

The small value of the products, $7,323,857, is due to 
an enormous shortage in the crop of sugar beets for the 
year ending May 31, 1900. In all branches of sugar. 
manufacture the years of plentiful harvest.a must carry 
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the industry over the years of failure, and yield a return 
that will make the average earnings justify the invest
ments. 

Of the 16 new factories, 15 of which were operated 
for the first time in 1899, several were not completed 
when the harvest was ready, and in some instances 
there wei·e serious losses from deterioration of the beets. 
As a who.le, there was an apparent small profit earned by 
the factories; in certain cases handsome dividends were 
paid, in others there were heavy losses, and in many 
instances the factories little more than paid expenses. 

In addition to the factories operated in the census 
year, 6, including 1 auxiliary factory at which beet 
juice was extracted but no sugar manufactured, were 
under construction for the crop of 1900. A. report of 
these new :factories not being required, the :figures given 
are only approximate. The capital invested in new 
:factories is $3,800,000, making a total of $24,758,519 
for the new industry in the year 1900. 
· Of the 30 factories in operation during the census 
year, 10 reported the total value of their products for 

the preceding business year as aggregating $1,838,681. 
The same factories reported a product valued at 
$2,426,522 for the census year. 

The acreage actually contracted for in 1899 was 
135,305, as shown in Table 7. Because of the shortage 
of the crop in various parts of the country, particularly 
in California, beets were actually harvested from but 
105,175 acres, and the average yield from this land, 8 
tons (of 2,000 pounds) per acre, was very unsatisfactory. · 
The average yield of beets for Germany 1 for the crops 
of 1896-97, 1897-98, and 1898-99, respectively, was 14, 
14, and 13 tons per acre. 

The acreage seeded for the crop of 1900, including 
that for 6 new factories having a total nominal daily 
capacity of 3,200 tons of beets, was only 123,400, whereas 
approximately 200,000 acres would have been required 
fully to supply the demand of the 36 factories in opera
tion during that year. 

1 '' ZeitschrHt des Vereins fiir die Riibenzucker-Industrie des 
Deutschen Reichs." Supplement to the number for March, ·1900. 

TABLE '1.-ACREAGE IN BEETS, AND QUANTiTIES AND COST OF BEETS USED, BY STATES: 1900. 

BEETS GROWN BY BEETS GROWN BY BEETS GROWN BY CONTRACT BY AVERAGE 
TOTAL, TENANTS OF FACTORY OTHERS THAN TENANTS QUALITY OF FACTORY PROPRIETORS. PROPRIETORS. OF FACTORY PROPRIETORS; BEETS, 

BT.A.TES A ND TER· 
BITORIES, 

Tons of Tons of Tons of Tons of Per Coef-Acres beets Acres beets Acres. beets Acres beets cent ficlent in (2,000 Cost. in (2,000 Cost. in (2,000 Cost. in (2,000 Cost. of of beets. pounds). beets. pounds). beets. pounds), beets. pounds). au- purity. erase. 
--- ----------- --

United States •..•. 135,305 794, 658 $3,485,320 10, 239 23, 241 893,898 13, 074 95, 071 $430, 479 111,-992 676, 846 S2, 960, 943 14, 5 81. 2 
--- --- ------.-- --- ---

California. •••.•••••..•. 63,878 854,942 1,585, 953 7,526 10,645 42,m 
:Mlchi~a.n •••.......... 37, 034 205, 925 902, 592 28 218 
All ot er states .•••.•. 34, 393 233, 791 996, 775 2,685 12,378 50,669 

The average price paid per ton of 2,000 pounds of 
beets was as follows: 

The United States •••••••••••••••••••.•••••••••••••••.••• $4. 39 
California .•••••.•.•..••..•.•.•••.••••••••••• $4. 47 
Michigan •• __ .. ___ .•. ___ •.•..•••••••••••••• _ 4. 38 
.All other states and territories • . • • • • • • • • • • • • . 4. 26 

In California 4 factories purchased beets at a fixed 
price, and 4 paid a price depending upon the results of 
the analysis. In Michigan 9 factories purchased on a 
basis of the analysis, paying $4 per ton for beets con-

12, 762 93,294 422, 704 43, 590 251 003 1, 120, 531 15. 9 81,2 

'"''3i2" ""'i;777' ····7;775· 37,006 205: 707 902, 081 13.3 82. 9 
31, 896 219, 686 938, 831 13.6 79. 7 

taining 12 per cent of sugar, with St cents increase for 
each one-tenth per cent above 12, and a corresponding 
decrease for each one-tenth per cent below 12, as pro
vided by the state bounty law, recently declared uncon
stitutional. 

Of the factories in other parts of the United States, 
8 purchased on a basis of the analysis of the beets, and 
6 paid a fixed price. The New York factories paid $5 
per ton for beets, irrespective of their sugar contents, 
in accordance :with the state bounty law. 

TABLE 8.-QUANTITIES OF MATERIALS USED: 1900. 

FUEL. 

!'TA.TES AND TERRITORIES. Sugar 
beets. Limestone, Coke, :sulphur. Barrels. Sacks. 

Coal; Oil. Wood, 

1 Tons. 'Tons. '7lms. 1 Tons. Tons. Gallons. Cords. 
United States ••.•.••••••.•.•.••. 794, 658 64, 805 7, 519 149 90, 985 1, 342, 649 109, 235 7, 017, 07~ 3,459 

California ............................. 354, 942 32,403 3,274 51 1,301 891, 924 8,558 7, 004 .. 415 .................. 
Mlchl~an .............................. 205, 925 15, 403 2,079 40 79, 468 76, 796 47, 979 ....... i2;664' ......... 3;459 All at er states ....................... 233, 791 16, 999 2,166 58 10,216 373, 929 52, 698 

1 Tons of 21000 pounds each. 
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It is customary in compiling sugar statistics to raport 
the miscellaneous materials used in percentage terms of 
the weight of beets worked, or the cost of such mate
rials is reduced to a basis of one ton of raw material. 
The general totals furnished in reply to the census 
inquiries can not be used for the purpose of making 
such calculations. 

It is apparent, however, from a ;;tudy of the sched
ules, that the fuel consumption was large. Owing to 
the use of other fuels than coal in a number of factories, 
the consumption of coal per 100 pounds of beets can 
be figured only for Michigan factories, where it was 23 
pounds. This proportion is nearly one and one-half 
times as great as in good European practice. In con
sidering these figures, however, it should be noted that 

8 of the 9 factories in Michigan were operated for the 
first time during the season of 1899-1900 and that 
there was doubtless a large coal consumption in testing 
plants, and during delays incident to adjusting new 
machinery. It should be stated further that the grade 
of coal used by these factories was inferior to that with 
which the European records. have been made. The 
average cost of coal at the factories in Michigan was 
$1. 90 per ton, or an average expense of 44 cents per 
ton of beets worked. Several of the Michigan fac
tories used less than 16 pounds of coal per 100 pounds 
of beets. 

The nominal horsepower of the boilers in American 
beet sugar factories is approximately 58,000. 

TABLE 9.-QUANTITIES AND VALUES OF PRODUCTS: 1900. 

TOTAL SUGARS. 
STA.TES A.ND TERRI- VA.LUE OF BEET 

FER• 

TORIES. ALL 
MOLASSES, 

PULP. 
JUICE. LIME. TILI•• 

PRODUCTS. Total. Granulated. Raw. ZE!lB. 

------
Poiinds. Value, Poiinds. Yaliie. .pounds. I Yalue. Gallons. Value. Value. Value. Value. Value, 

United Slates . -- $7, 323, 857 163, 458, 075 $7,222,581 115, 686, 356 $5,580,527 47, 771, ~19 - $1, 642, 054 18, 551,856 $25,102 $21,822 $51,000 SM2 $2,710 
---- ···~· .. 

6, 968 j········· ----
California ...•....... 3, 499, 996 86. 741, 713 3,490,318 43, 839, 911 2, 049, 726 42,901,80211,440,592 1, 708, 501 ·--i;225· ••.. 5i6" 2,710 
l\Iichigan ........... 1, 602, 266 33, 708,283 1, 600, 284 82, 737,098 1, 561, 100 971, 185 39, 184 821, 100 241 ••••••••• 
All other states ••.... 2, 221, 595 43,008,079 2, 131, 979 39, 109, 847 1, 969, 701 3, 898, 732 162, 278 1, 522,255 23,877 14, 613 51, 000 126 

i Includes quantities for which no value could be given, also wastage. 

Deducting the raw sugar reported to be melted in the 
crop of 1900 (3,462, '700 pounds) from the total amount 
of raw sugar manufactured (47,771,719 pounds), there 
remain- 44,309,019 pounds, which may be properly 
credited as this year's output of raw sugar, and the 
total output of granulated and raw sugar is therefore 
159,995,375 pounds, or 71,427 tons of 2,240 pounds. 
White granulated sugar formed 72.3 per cent of the 
total quantity of sugar manufactured, and raw sugar 
for refining, 27. 7 per cent. 

A quantity of raw sugar or low grade massecuite is 
carried forward each year by most of the factories, 
which renders it impracticable to ascertain the exact 
quantity of sugar manufactured from the beets grown 
in any one year. Assuming that the factories operated 
in 1898 carried forward to the next crop relatively the 
same quantity of sugar as in 1899, and. deducting this 
amount and crediting the sugar carried forward in 1899 
to the crop of that year, we obtain a total of 161,474,100 
pounds, or 203 pounds of sugar per ton of beets, or 10 
pounds of sugar per 100 pounds of beets, as the yield 
from beets grown in the census year. In view of the 
high average percentage of sugar in the beets, as shown 
in Table 7, page 4, this yield is disappointing. It is 
probably in a measure due to the deterioration of beets 
at new factories not fully prepared for work when the 

roots were harvested. Such deterioration was repoi'ted 
at several .factories. 

lJtiolasses.-The statistics of the· quantity and value of 
the molasses product shown in Table 9 are misleading, 
since large quantities were reported for which no value 
could be assigned, and large quantitie8 ran to waste. 
The value reported, $25,102, represents only the por
tion sold, or for which there was an assured market. 

BeetJuioe.-The beet juice reported was the product 
of an auxiliary plant and was pumped to the central 
factory. · 

Beet Pnlp,Lime,andFertilizers.-Beet pulp is a very 
valuable by-product in European beet sugar manufac
ture, and finds a ready market. At most of the 
American factories the demand for pulp is small, this 
by-product being frequently given to the ~armers in 
consideration of its removal. The value of the pulp 
sold was $21,822. No figures could be obtained show
ing the quantity of pulp produced. Based on the usual 
yield of pressed pulp, the total product amounted to 
approximately 400,000 tons. 

Small quantities of lime and lime-cake or :filter press
calrn were sold, the latter for use as a fertilizer. The 
value of the lime sold was $642, and of the lime-cake or 
fertilizer, $2, 710. 

For purposes of comparison the beet sugar production 
of Europe and the United States is given in Table 10. 



FIG. 1.-ALVARADO FACTORY, ALVARADO, CAL.-1900. 

FIG. 2.-AMERICAN BEET SUGAR COMPANY'S FACTORY, OXNARD, CAL. 
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TABLE 10.-BEET SUGAR MANUFACTURED ON THE CON
TINENT OF EUROPE AND IN THE UNITED STATES FOR 
THE YEARS 1897-98 TO 1899-1900. 

[From Licht's Monthly Circular.] 

1899-1900. 1898-99. 1897-98. 
Tons of 2,240 

pounds. 
Tons of 2,240 

pounds. 
Tons of 2,240 

pounds. 

Germany ....................... 1, 798, 631 1, 721, 718 1, 852, 857 
Austria ......................... 1, 108, 007 1, 051,290 831, 667 
France .......................... 977,850 830, 132 821, 235 
Russia .......................... 910,000 776, 06G 738, 715 

~~if~1;1;i:: :: : : :: : : : :: : : : :: :: :: :: 304,000 244,017 265, 397 
171,029 149,763 125, 658 

Other countries ................. 253, 929 209,115 196, 245 

Totalfor Europe .......... 5,523,446 4, 982,101 4, 831, 774 
United States ............. 171,427 232,471 240, 399 

l In tons of 2,240 pounds, deducting raw sugar carried over to 1900. 
2wmett & Gray's Weekly Statistical Sugar Trade Journal, in tons of 2,240 

pounds. 

Hi:storical. 1-Until 1879 the history of the American 
beet sugar industry is a record of a series of failures. 

The first experiments were made in 1830. There is 
no record of the quantity of sugar manufactured. 

The history of the next experiments is also brief. 
David Lee Child in 1838-39 conducted small works at 
Northampton, Mass., and made 1,300 pounds of sugar, 
then discontinued the manufacture. 

There is no record of further attempts until 1863, and 
from that time until 1876 a number of failures occurred 
in California, Illinois, and Wisconsin. 

The first factory in California was erected in 1870, at 
Alvarado, the site of the first successful factory in the 
United States. 

These works were operated until 1873, when it was 
proposed to remove them to another location. A new 
company was organized, which purchasPd the Alvarado 
machinerv and removed it to Soquel, Santa Cruz county. 
E. H. Dyer, a stockholder of the Alvarado company, 
purchased the buildings; and in the face of many diffi
culties organized a company and installed new machin
ery. After a short time this company was reincorpo
rated with larger capital, and operated the works until 
1889 with varying success. The operations were ham
pered by imperfect and antiquated machinery, and these 
conditions, combined with lower prices of sugar, com
pelled another reorganization. In 1899 the property 
passed into the hands of the Alameda Sugar Company 
under the management of E. C. Burr, an experienced 
sugar refiner, who has rebuilt the factory and continued 
the manufacture with marked success. 

The factory at Soquel, Cal., was in operation in 1879 
and reported in the Tenth Census. It was operated at a 
loss for several years, and was abandoned about 1880. 

The history of the manufacture at Alvarado fa o:f great 
interest, since the success of these works, and the prac
tical demonstration of the fact that suitable beets could 

1 0ompiled largely from reports of William McMurtrie [In. U.S. 
Dept. of Agriculture, Special Report N9. 28 (1880),Append~x BJ 
and H. W. Wiley [In U.S. Dept. of Agriculture, D1v1s10nof Chem
istry, Bulletin No. 27 (1890)]. 

be grown, led to the establishment of other factories, 
and were undoubtedly important factors in the develop
ment of the beet-sugar industry. 

In .1879, 4 factories were in operation, 2 in Califor
nia, 1 in Maine, and 1 in Delaware. The statistics of 
these factories, as published in the Tenth Census, are 
shown in Table 11. 

TABLE 11.-STATISTICS OF BEET-SUGAR FACTORIES IN 
1879, BY STATES, CENSUS OF 1880.1 

--

Num- WAGE-EARNERS. 
Cost of ber of 

es tab- Capital. ma-STATES. terials lish- Average Total used. men ts. number.• wages. 

--- ---------
United States ... 4 $365,000 . 350 $62,271 $186, 128 

------ ------ ---
California ........ 2 215, 000 150 39, 131 104, 724 
Delaware .•....... 1 100,000 50 3,140 6,404 
Maine ............ 1 50, 000 150 20, 000 75, 0()0 

i Data from Tenth Census, Manufactures, pp. 94, 101, and 127. 
2 Men, 16 years and over. 

Value 
of prod-

ucts. 

~ 

$282,572 
---

162, 988 
8,584 

111,000 

Of these factories, 3 apparently yielded a small pro:fit. 
to their owners, but the history of the industry shows 
that, except 1 factory in California, at Alvarado, all were 
failures. The Alvarado factory, in fact, would possi
bly have followed the fate of the others, on account of 
its small capacity and antiquated machinery, had not 
additional capital been obtained. As already stated, 
the Alvarado Company was reorganized in 1889 upon a. 
good financial basis and is still a prosperous establish
ment. 

The :favorable· results obtained in the factory at Alva
rado and the building of a factory at Watsonville, Cal., 
by Claus Spreckels, gave a new impetus to the sugar 
industry. Since then 35 factories have been built, or 
are building, in 11 states and 1 territory. 

The Oxnard Brothers have been active in the develop
ment of the beet-sugar industry, and through their in
fluence several large factories have been constructed. 

In 1885 the factory at Alvarado was equipped with 
machinery o:f sufficient capacity to work approximately 
125 tons of beets per day. The present Alvarado fac
tory, owned by the Alameda Sugar Company, and equip
ped with modern American machinery, is shown in 
figure 1. 

Beet sugar was not reported separately in the census 
of 1890, as only 2 factories were in operation. These 
factories were both located in Californfa, and are still 
operated upon a largely increased scale. One of these 
factories a few years ago manufactured nearly 20,000 
tons of sugar in a single season. 

The quantity of beet :;ugar manufactured in 1889 was 
not separately. tabulated in the report of the Eleventh 
Census. The quantity reported by the factories to the 
California state board of agriculture was 2,457 tons of 

2 From U. S. Dept. of Agriculture, Division of Oherµistry, Bul
letin No. 5 .(1885). 
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2,000 pounds, a large part of which was raw sugar. 
The total value of the product probably did not exceed 
$275,000. The average price paid for sugar beets was 
approximately $5 per ton. The total output of beet 
sugar in 1889 was less than 2 per cent of the total cane 
and beet sugar of domestic manufacture. 

In 1897 the number of factories had increased to 9, 
with a total of 45,246 short tons 1 of sugar manufac
tured, or approximately 12 per cent of the total cane 
and beet sugar of domestic manufacture. 

In 1899, as shown by the census statistics in this 
report, the number of factories operated was 30, with 
an output of. 79,998 short tons of sugar, excluding 1, 731 
short tons of raw sugar melted in 1900, equivalent to 
the quantity melted in 1899 from the product of 1898. 
The total quantity of cane and beet sugar of domestic 
manufacture, as reported in Willett & Gray's Circular 
in 1899, was 229,537 short tons, showing that the pro
duction of beet sugar was then approximately 35 per 
cent of the total sugar produced in the country from 
suga.r cane and beets. 

The cane crop of 1899 was :fully 100,000 tons below 
the average, but the beet crop was not over 50 per cent 
of what would reasonably be expected from the acreage 
seeded, hence the comparison is a just one. 

The American beet-sugar factories now have a nomi
nal daily capacity of 22,310 short tons of beets, and, 
when fully supplied with the raw material, should 
easily manufacture 240,000 short tons of sugar per 
annum. 

From this brief historical sketch it is apparent that 
the period for which the statistics were gathered by the 
Census Office was one of the greatest activity in our 
beet-sugar industry. This fact has largely influenced 
the writer in devoting to the details of advancement 
more space than a strictly statistical report would 
l'equire. 

It should be stated that this period of great activity 
began in 1896, since which time 35 factories have been 
built, including 6 new ones for the crop of 1900. Of these 
&5 factories, 2 have failed. One, located at Menominee 
Falls, Wis., was not completed in time for the crop, 
and tests of machinery showed it to be practically a fail
ure. This factory has never been operated and is not 
included in the statistics in this report. The second 
failure was that of the factory at Rome, N. Y. This 
factory was operated during three seasons, but was of 
small capacity and capital, and was not prepared to meet 
the sharp competition of other factories in the purchase 
of beets. 

.Federal ami1 State .Aid.-The bounty paid under· the 
provisions of the tariff act of 1890 proved a powerful 
stimulus to investments in beet-sugar manufacture. 
Under this act domestic producers were paid a direct 
bounty for each pound of beet sugar manufactured. 

1 U.S. Dept. of Agriculture. Special Report on the Beet Sugar 
Industry in the United States. (1898.) p. 160 .. 

Since the repeal of this act, a protective tariff has fa
vored the domestic manufacture of beet sugar. 

Congress has for several years made appropriations 
to enable the Department . of Agriculture to conduct 
investigations relative to the industry, and has also made 
provision for admitting beet-sugar machinery of for
eign manufacture free of duty. 

The Secretary of Agriculture has vigorously prose
cuted the investigations intrusted to his Department. 
Printed information and beet seeds have heen liberally 
distributed among farmers, and prospective investors 
have been accorded by the Department every facility 
to aid them in deciding upon locations for factories. 
The present Secretary, Hon. James Wilson, has been 
especially active in his efforts in behalf of the industry, 
and has done much toward the de:finition of those areas 
best suited to beet culture. 

Several states have extended aid in the form of direct 
bounties, and have expended large sums for this pur
pose. The experience of the past few years as regards 
bounties has not always, however, been such as to en
courage investments. Several state legislatures have 
repealed the bounty laws passed by their predecessors, 
and have even refused the payment of bounty already 
earned. The supreme court of Michigan has declared 
the bounty act of that state unconstitutional. 

Local aid has been extended in a number of instances 
in the form of factory sites and exemption from taxa
tion for a term of years. 

Progress in Haaliinery and .Methot:U.-The greatest 
acl:vances in the past decade, in machinery, have been 
in the line of improvements rather than of new inven
tions. 

There has been a marked improvement in labor-sav
ing machinery, but perhaps the most notable advances 
have been in the convenient distribution of machinery 
and in the use of special devices in the transportation 
and handling of the raw materials, products, and by-
products. , 

The climatic and labor conditions which obtain in 
· localities in the United States suitable for the cultiva
tion of the sugar beet and for the manufacture of beet 
sugar, have resulted in the development of mechanical 
devices which are used but little abroad. A person 
familiar with European machinery and factory con
struction, on inspecting the better class of establish
ments embodying American ideas and American con
struction, will at once notice the simplicity of arrange
ment and the graceful yet substantial design of the 
machinery . 

Since the beet-sugar industry originated in Europe, 
and has there attained its greatest development, it is· 
natural that we should have derived our processes of 
manufacture and the designs of much of our machinery 
from European sources. 

Our builders have, in manyinstances, improved upon 
the foreign construction and have produced machinery 

l 
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better adapted to American labor and climatic condi
tions. 

Owing to the close study of foreign methods by our 
American builders and manufacturers, and to the con
siderable number of factory employees of foreign birth, 
it is impracticable in this review to confine these re
marks to progress in machinery designed and built by 
Americans; frequently the suggestions leading to im
provements have come directly or indirectly from 
abroad. Only those processes in use in this country 
will be mentioned. 

Transportation, Unloadling, ana Storage of Beets.
The broad, level valleys of California permit the trans
portation of large loads of sugar beets in farm wagons. 
Loads exceeding 10 tons of beets have frequently been 
.drawn to the factories in farm wagons of special con
struction. Inquiry in California indicates that the 
average load is from 7 to 8 tons of beets. The average 
in the beet districts of other states is probably less than 
.2, and doubtless in frequent cases does not exceed 1 ton 
per load. The economy of labor in the transportation 
of beets in California is evident from these figures. 

The labor employed in hauling a load of 8 tons is no 
greater than for a load of 1 ton, and, by the use of 
mechanical devices for unloading, the actual cost for 
labor of delivering 8 tons of beets upon the cars or in 
the bins is little greater than for the delivery of a single 
ton. It should be noted, however, that the conditions 
in California are quite different from those of other 
beet sugar producing states. 

The dry weather that usually prevails there auring 
the greater part of the manufacturing season contrib
utes to the delivery of roots with but little adhering 
soil. This condition is favorable to the use of mechan
ical dumping devices that can not be used to advantage 
in many other sections of the country. 

A dumping device much used in California is usually 
termed the •'net method." A net is stretched over the 
bed of the wagon and the beets are loaded upon it. The 
load is drawn alongside the car or bin, to which one 
edge of the net is then attached; the entire load is now 
discharged at one time by drawing on the opposite edge 
of the net by means of horses or a motor. In some 
instances the net and contents are lifted bodily by a 
traveling crane and the load deposited where desired in 
the bin. 

A patented apparatus in use at a western factory con
sists essentially of a counterpoised tilting table, upon 
which the loaded wagon of beets is cl.amped, and by a 
simple manipulation its contents are duniped into the 
bin. 

A tilting table is used at certain factories in discharg- • 
ing beets from railway cars. One of these factories 
has a capacity for dumping three cars, and another for 
dumping nve cars at a time. The tables are tilted by 
hydraulic power and the beets fall directly into the 
sluices and are flushed into the factory. 

The California factories have iJ. very large receiving 
capacity. One of them can receive 1,000 tons of beets 
per day, by wagon alone, if necessary. Outside of 
California, mechanical devices for unloading beets are 
little used. 

Many years ago certain French factories began the 
use of pipe lines in the transfer of beet juice from aux
iliary or rasping stations to the central factory. This 

·method is still used ill Europe at several factories, but 
is not widely employed. 

The exceptionally favorable conditions for beet pro
duction in Utah have led the Utah Sugar Company to 
increase its manufacture by means of outlying stations, 
according to the French system, devised by Linard. 
The Utah Sugar Company operated one auxiliary plant 
last year, and is equipping a second for the present 
season's work. These auxiliary plants have a com
bined capacity of from 'TOO to 800 tons of beets per day. 
A third auxiliary plant is now being built by this com
pany for the crop of 1901-1902. The juice receives a 
part of its requirement of lime, and is then pumped 
approximately 20 miles through 5-inch pipe lines to the 
central factory. European experience has amply dem
onstrated that with proper precautions no loss of sugar 
need be feared in the use of pipe lines. 
· The construction of beet bins and sluices has been 

materially improved. The earlier bins were more or 
less expe1imental and of somewhat temporary construe• 
tion. The modern factories now have snbstantial, well 
ventilated bins. In some instances the sluices are built 
of steel, which provides a very strong and convenient 
construction. In general, however, cement concrete is 
employed. 

In those states where intense cold weather prevails 
during the greater part of the manufacturing season, 
the beet bins are constructed rather with a view to 
protecting the roots from thawing than for protection 
'from frost. The experience of the American factories 
appears to have demonstrated that little loss of sugar 
is to be feared from the beets being frozen, but that, 
once frozen, every e:ff ort must be made to prevent 
thawing prior to manufacturing operations. In gen
eral, the bins are built of wood and wholly above 
ground. In cold climates, the bins in which beets are 
to be stored but a few days are often left open at the 
sides, and in some instances are not even roofed. 

The American methods of constructing beet bins are 
much simpler than those employed in Europe, where 
these necessary adjuncts frequently involve a large out
lay of capital. It is undoubtedly true that om· abun
dant supplies of lumber at moderate cost have bad their 
iri.fluence on the design and ~nstruction of the bins. 

FactO'l'Y buildings.-The advance in the methods of 
constructing factory buildings is especially noticeable. 
In modern American factories heavy brick walls, with 
roof and floors of wood, are no longer seen. Light 
walls, steel posts and beams, and concrete floors are the 
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rule. The machinery is entirely supported upon beams 
carried by posts, the walls serving only for protection 
from the weather. The absence of the heavy partition 
walls so common in European factories is noticeable. 

In laying the floors, expanded metal, such as jg fre" 
quently used instead of wooden lathing, is laid from 
beam to beam upon a temporary staging o:f lumber. 
The concrete, to a thickness of approximately 3 inches, 
is applied directly upon the metal. · A floor o:f this class · 
is not only :fireproof, but is of great advantage in the 
event of leakage, or tanks overflowing. 

The modern sugar-factory building is :fireproof, and 
as there is no inflammable material stored in it, the 
formerly heavy item of fire insurance is practically 
eliminated. 

A very hopeful sign for the :future of the American 
beet-sugar industry is found in the evident belief on 
the part of the projectors of many of the factories that 
the industry has long since passed the experimental 
stage. This is evidenced by the large, substantial 
buildings and the arrangement of machinery so as to 
admit of readily enlarging the plant. With few excep
tions, t)le factories built within the past ten years have 
been designed with a view to doubling their capacity, 
350 or 500 tons of beets having been considered an 
economical starting point. In figure 2 a factory is 
shown which was originally designed for a capacity of 
1,000 tons, with space for doubling. It has since been 
enlarged to 2,000 tons capacity. In the interior view, 
figure 3, the spaces provided for additional machinery 
may be noted in a similar, but smaller, factory by the 
same builders. Two of the ·old factories have been 
repeatedly enlarged, 2 factories have doubled, and 1 
has nearly quadrupled its capacity. The beet-sugar 
building of to-day is lofty, and is prepared for almost 
any emergency that may arise in the development of 
new processes and new machinery. 

Experience has demonstrated that the greatest prob
lems in the American beet-sugar industry are to be 
found in the :field rather than in the factory. It should 
not be assumed from this statement that suitable beets 
are difficult to grow in satisfactory quantities; the 
problem is to convince the farmer that with persistent 
e:tf ort and experience he will find sugar beets a surer 
and more profitable crop than many others. 

Of the factories built in this country within the 
past few years, the most successful, mechanically con
sidered, have been designed and built by Americans 
or by sugar engineers of foreign birth who have been 
long identified with the sugar industry in the United 
States. 

In some instances, the .tixperience of our manufac
turers with foreign-built machinery has not been sat
isfactory. The American engineer has great aptitude 
in designing and placing machinery with a view to 
economy and to quality of product, and the American 
manufacturer demands that his factory shall include 

such conditions. He can unquestionably obtain these 
conditions at home and avoid the expensive experiences 
of certain factories. 

This is not intended to be a. sweeping condemnation 
of foreign-built factories, since we know there are 
huilders in Europe as competent as any in the world. 
The writer's wish is simply to emphasize the fact that 
satisfactory machinery can be obtained in this country. 
The time has long since passed when it was necessary 
to go to Europe for sugar engineers or to :find shops 
capable of designing or building beet-sugar machinery. 
There is not a single item of sugar machinery that our 
shops can not build, of as effective design as the most 
approved from foreign sources. 

The advance in the beet-sugar industry in the past ten 
years has been so great that we now have several large 
shops prepared to execute orders for complete plants. 
The illustrations, :figures 2 and 4, of American-built and 
equipped factories, are indicative of the great progress 
made in the beet-sugar industry. 

Automatic scales of German manufacture are em
ployed in many factories in weighing the beets. The 
scales provide a valuable check on the weight of raw mate
rial entering the factory. Automatic scales of American 
manufacture are also being introduced, to some extent, 
in weighing the :finished product. 

There has been but little improvement during the 
past decade in the design of the diffusion battery. 
Some advance may be noted in the construction of 
details, such as latches, etc., and heating by means of 
steam injectors appears to be growing in favor. The 
long desired invention of a satisfactory continuous proc
ess of diffusion seems to be as far :from attainment as 
ever. 

For the removal of the pulp various devices are used. 
The usual method is to discharge the by-product from 
the elevators into dump cars, to be carried to the silos 
or storage pile. Some factories, :finding no market for 
the pulp during the past season; flushed it from the 
building with water, in one instance a distance of sev
eral miles, to the ocean. Aerial transportation of the 
pulp in cars suspended from a cable is practiced at 
several factories. 

The systematic storage and care of pulp, so noticea
ble in Europe, is almost entirely lacking in this country. 
So far as the writer could learn, the return of a certain 
quantity of pulp to the beet grower is stipulated in the 
contracts of only one company. This is a very popular 
form of contract abroad, and in many districts it is 
doubtful whether beets could be obtained without it. 

Hon. James Wilson, Secretary of Agriculture, who 
has been consistently encouraging the beet-sugar in
dustry through his :field agents and the publications of 
the Department, has wisely taken the ground that the 
most profitable expansion of the industry demands 

\ the utilization of the pulp in. cattle feeding. He looks 
· for the greatest advance to be made in those sections 
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where the farmer can be made to appreciate the feeding 
value of this by-product. 

In Europe kilns have been constructed and used to 
some extent for desiccating pulp. Kilns of American 
design are being constructed at several factories. These 
kilns will make it possible to ship dry pulp, over long 
distances if necessary, to points where it will find a 
market. The dried material contains about 10 per cent 
of water, and may be used as an absorbent for molasses 
or other liquid food. It is claimed that a ready market 
awaits this product both at home and abroad. 

The carbonatation apparatus has been improved. A 
few factories employ modern tanks 18 to 20 feet in 
depth. The use of cottonseed oil, which is displacing 
tallow in several factories for keeping down the foam 
in the carbonatation process, results in a considerable 
economy. Only one factory is equipped with the proc
ess of continuous carbonatation. Where all the factory 
. conditions conduce to regularity of work, this process 
would probably prove a saving of labor. 

Filtration plays an important part in the modern 
sugar factory. The juice and liquors are repeatedly 
:filtered at the various stages of the manufacture. This 
demand for :filtration led first to the invention of filter 
pockets, of which the formerly well-known Puvrez 
filter and filter pockets were forerunners, and from 
which the present mechanical filters were developed. 
The improvement in mechanical filtration has been 
limited to details of joints an:d fastenings. 

Sand filters are being erected in one factory. A 
filter of the Denek type, but provided with a metal 
filtering surface, has been successfully employed as a 
depulper by the builder of two of the new factories. 
Two small filters of this type are sufficient for the 
removal of the fine pulp from the diffusion juice of 500 
tons of beets a day. 

A few years ago there was a tendency to increase the 
size of the :filter presses, and a number of the so-called 
"monster" presses were built. These presses have 
apparently not proved as desirable in practice as was 
anticipated, and now few presses are built having a 
:filtering area even as large as 1,000 square feet. 

The improvement in the methods of removing the 
filter-press or lime-cake from the factory has been 
marked. This has been a very troublesome by~product 
with which to deal, especially in cold climates. The 
old method of discharging the lime-cake into cars is 
disappearing. 

. In a number of sugar houses, located where the cli
mate is mild, the lime-cake is discharged into a conveyor 
or drag, and is mechanically removed from the building. 
Many factoriei in Nebraska and the states farther east 
discharge the lime-cake into a mixer, where it is beaten 
to a batter with waste water which is constantly :fl.ow
ing into the mixer. The thin batter overflows into a 
trough and is led to a settling pond. In a more recent 

construction the lime-cake batter is forced by a cen
trifugal pump through a 4-inch pipe, and deposited in 
the pond. 

The settling pond is arranged to give the water a long 
travel with a slow current. By the time the water has 
reached the outlet it is reasonably clear. It is claimed 
that this water may be run into the rivers without per
ceptibly polluting them. One of the :factories uses this 
method for the disposal of all its waste, including that 
from the Steffen saccharate process. In a few months 
after the close of the manufacturing season, the lime 
deposit dries, and may be removed from the bed of the 
pond with road scrapers. 

With few exceptions the American factories manu- ' 
facture only white granulated sugar of a very e:;;:cellent 
quality. This sugar is manufactured without the use 
of boneblack, the bleaching of the juice being accom
plished by sulphurous acid . 

There bas been no marked improvement in the appa
ratus, for sulphuring the juice; the French aiJd German 
types of sulphur stoves are used. In many :factories 
the juice is treated with sulphurous acid in tanks some
what similar to those employed in the carbonatation. 
In other :factories a very rational continuous apparatus, 
built of wood, is used. This apparatus, when once 
regulated, is easily controlled without detailing a laborer 
specially for the purpose. 

The W elner-J elinck type and the ordinary vertical 
tube or '"standard" multiple-effects are used for evapo
rating the juice by all but one of the factories. This 
latter factory uses an automatic multiple-effect, a recent 
American invention of the "film" type, but in which a 
copious circulation of the solution ov.er the beating sur
faces is maintained by mechanical means. This appa
ratus is widely used in the manufacture of cane sugar 
and in sugar refineries, but has not yet had an extended 
trial in the beet-sugar industry. 

Apparatus of the W elner-J elinck type, with hori
zontal tubes of small diameter, is used by the majority 
of the factories. One factory is equipped with a 
quintuple-effect evaporator, and all the others have 
quadruple-effects. 

The vacuum-pans employed are of the usual form, 
and show no material progress, either in shape or dis
tribution of the heating surface, over those employed 
ten years ago. 

The brasmoscope, a foreign invention, is used to some 
extent in controlling the boiling of the low products. 
This is an instrument which is attached to the vacuum
pan, and enables a rapid estimate of the density of the 
massecuite to be made from temperature and pressure 
indications. By the use of this apparatus massecuites 
may be concentrated to .a practically uniform density. 

Probably the most important advance made in beet
sugar methods in the past few years, as illustrated in 
American factories, is the process of "crystallization in 
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movement." This process was invented in Germany. It 
consists in agitating the massecuite during the crystal
lization, and is usually applied in this ~ountry to the 
low products only; The apparatus consists of a large 
wrought-iron cylinder, fitted with a water jacket and 
agitator.s similar to those of a massecuite mixer. The 
average capacity of the apparatus is appproximately 35 
tons of massecuite. As the name of the process implies, 
the massecuite is agitated and the crystals are kept in 
motion during the crystallization, thus constantly bring
ing their surfaces into contact with fresh portions of the 
sugar solution, and promoting a rapid increase in size. 
The massecuite is systematically cooled during the prog
ress of the crystallization, thus forcing the sugar out of 
solution. A small centrifugal is employed in many fac
tories to determine the most economical point at which 
to discontinue the operation. 

This process has facilitated the management of the 
low products and reduced the time required for the 
crystallization to four or five days, instead of the sev
eral weeks formerly required. The crystallization move
ment has proven an economy of labor. It also permits 
systematic control of the crystallization of the sugar. 

Vacuum crystallizers are being installed in a factory 
now building. 

The most approved centrifugals for drying sugar are 
of American invention. American types of centrifugals 
are used wherever sugar is manufactured. 

The only ·recent improvement in these machines 
worthy of special note is the water-driven centrifugal 
A water motor is coupled directly to the spindle of the 
machine, and does away with belting and shafting 
This device not only promotes the safety of the work~ 
men, but renders each machine entirely independent of 
the others, and obviates the delays incident to belts and 
pulleys. A factory now building will be supplied with 
water-driven centrifugals. 

Molasses Proeesses.-But two molasses processes are 
now in use in American factories, namely, the Steff en 
separation process and the osmose process. The former 
is a saccharate process, employing quicklime in an 
impalpable powder as a precipitant of the sugar; the 
latter, as its name implies, depends upon dialysfa. 
Both processes are of foreign origin and have been m 
use many years . 

.A factory built for the crop of 1900 by E. H. Dyer 
& Co,, at Fremont, Ohio, is equipped with a lead sac
charate process, a German invention. In this process 
the molasses is mixed with caustic potash and lead car
bonate. The nascent oxide of lead formed combines 
with the sugar, forming a saccharate of lead, which is 
collected and washed in a filter-press, then suspended 
in water and decomposed with carbonic acid; pure 
sugar is thus liberated, and the carbonate of lead pre
cipitated is used in the treatment of a subsequent lot of 
molasses. The mother liquor which fl.ows from the 
filter-presses is treated for the recovery of potash, soda, 
and other by-products. 

Should this process prove satisfactory in the practical 
test of manufacture, it will enable the factory to utilize 
every by-product of the beet in the manufacture of 
readily salable material. 

The development of molasses processes is well shown 
in Table 12, which presents th~ statistics of the German 
sugar industry, compiled by Ernst Glanz. Data prior 
to l 886 are omitted. 

TABLE 12.-QUANTITIES OF MOLASSES TREATED IN 
GERMANY BY VARIOUS PROCESSES FOR THE EX
TRACTION OF THE SUG.A.R. 

Steffen's All Total 
l!itron· quantity Osmose Elution sepa.ra- ti um other of CROP. process. process. ti on proc- molasses process. process. esses. treated. 

------
Tom. Tons. Tons. Tons. 7l:>ns. Tons. 

1886-87 ......... _ .. , 7,315 93,589 85,537 104,104 14,400 254,945 
1887-88 ............. 92,460 97,115 48, 878 117, 549 15,033 866,035 
1~9 ............. 51,598 73,889 84, 762 121,356 11,022 292,577 
1889-90 ............. 46,579 70,345 40,273 118,489 6 905 282,591 
1890-91.. .... - ...... 73,209 79,735 50, 980 121,530 10:048 335,602 
1891-92 ............. 57,496 60,332 50, 725 124,420 5,132 298,105 
1892-93 ........... _. 25,614 44,897 49,336 127, 130 4,628 251, 605 
1893-94 ............. 19,462 22,842 28, 988 157,628 2,806 231,676 
1894-95 ............. 15,888 28, 111 34,293 184, 481 262, 718 
1895-96 ............. 24,601 24,019 31,425 214,682 .. .. 2;00.· 294,677 
1896-97 ............. 10,966 21,185 82,403 255,830 822,375 
1897-98 ............. 7,297 10,240 27,230 260,225 1,815 806,807 
1898-99 ............. 4,842 S,598 20, 616 249,307 2,265 280,128 

An examination of these German statistics 1 indicates 
that the strontium process leads all others, both in the 
amount of sugar recovered and in the rate of increase 
in its application. In 1890 approximately 36 per cent 
of the sugar recovered by all molasses processes was 
obtained by the use of strontia. The per cent of 
increase has been rapid, and in 1899 nearly 90 per cent 
of the sugar recovered was obtained by this proces?. 

The osmose and elution processes have rapidly 
decreased in the extent of their application, until at 
the present time they are little used, as is indicated by 
the statistical table. 

The yield of sugar by the separation process (Steffen) 
reached its maximum in 1890. The output of sugar by 
this process decreased 35 per cent from 1890 to ~892, 
and has reached the production of 1892 but once srnce. 
The sugar yielded by this process is more than double 
the quantity by all other processes except the str<;n
tium. There is little probability . of the extens1ve 
application of the strontium process· in the United 
States, unless large deposits of suitable strontium
bearing minerals be discovered. 

It is noticeable in these German statistics that the 
quantity of molasses treated by the various saccharate 
and other processes has varied within narrow limits 
during the past :fifteen years. The quantity consumed 
in alcohol manufacture has varied more; but in fifteen 
years it has not exceeded 105,000 tons yearly, and in 
1898 was only 51,666 tons, a figure approaching the 
average of several years .. 

The quantity exported has ranged as h,igh as 111,000 

1 "Zeitschrift des Vereins fiir die Riibenzucker-Industrie dee 
Deutschen Reichs." Supplement to the number for March, 1900. 
Translated and weights converted into tons of 2 000 pounds. 



BEET SUGAR. 555 

tons, while in 1898 it was only7,234 tons. The quantity 
of molasses not accounted :for in molasses processes, dis
tillation, and export in 1898 reached the enormous 
quantity o± 138,816 tons. The disposal of this molasses, 
with profit to the manufacturer, is a great problem. 
Some of it is fed to cattle, but the amount so used is 
only a small part of the surplus of this by-product. 
These are interesting figures, in view of the large pro
duction of molasses "in our factories and the enormous 
losses incurred through the necessity of running much 
of the molasses product into the rivers. These :figures 
are of value also in exhibiting the relative extent of 
the application of the various molasses processes. 

Marked improvements have been made in laboratory 
methods and polariscopic instruments. The most pro
gressive factories are using direct methods of analysis 
of the beets in control work and in :fixing the purchase 
price of the beets. A few factories still adhere to the 
indirect method of analysis of beets, i. e., analysis of 
the juice, and conversion to terms of the weight of the 
beet by the use of an arbitrary factor. It is a fact well 
known to analysts that the proportion of juice in the 
beets is a very variable quantity, and that the use of an 
arbitrary factor introduces errors into the estimate of the 
sugar content. For this reason certain establishments 
have been in the habit of varying the factor from time 
to time, as in their judgment, based on tests, the beets 
varied in juice content. This has led to dissatisfaction 
on the part of the farmers. These factories, if they 
continue to purchase beets on test, will be compelled 
to keep pace with improvements in analytical methods, 
and purchase on the basis of the percentage of sugar in 
the beet as determined directly and without the arbi
trary assumption of factors for conversion. 

The direct methods of beet analysis have been so 
greatly simplified in the past few years that it is now 
possible to make a large number of tests with great 
accuracy and little labor. A notable improvement in 
polariscopes, conducive to accuracy and ease of manip
ulation, is in the addition of a pair of prisms which 
give a triple instead of a double field. This device 
enables a prompt and accurate adjustment to the 
neutral point to be made. Other improvements, aside 

from accuracy of adjustments of the various parts of 
the instrl].ment, relate to the better protection of the 
optical parts from climatic influences, dust, and insects. 

The improvements in mills and rasps for pulping the 
beet for analytical purposes have been numerous, as 
have also those in the other laboratory accessories. 
All the American factories have well-equipped labora
tories and are more or less under chemical control. 

Sunwnary and Oonclusion.-The statistics of the beet
sugar industry show that, a.fter many years of manu
facture on a small scale, it has assumed large propor
tions, and in the census year more than one-third of 
the domestic sugar product was obtained from the beet. 
This quantity of sugar, 70 per cent of which was suit
able :for immediate consumption, was produced in a 
year of extremely unfavorable agricultural conditions 
in the beet districts. The yield of beets per acre was 
less than half that of an average season. The factories 
could readily manufacture more than two and one-half 
times the quantity of sugar· produced, if supplied with 
sufficient raw material. 

The progress of the industry can not be measured by 
the returns of previous censuses, since beet sugar has 
been separately reported but once, by the census of 
1880, and at that time the total capital invested in 4: 
establishments would not equip a modern factory of 
average capacity. 

The schedules show that but 1 factory obtained 
sufficient beets, and that many were operated but a 
small fraction of their capacity. The average quantity 
of beets worked per factory was 26,489 short tons, and 
the average· nominal capacity of the tactories, based 
upon only 100 days' work, is more than 60,000 tons. 
The average length of the working season in the vari
ous states is not known, but for the United States it is 
probably nearer 140 days than 100 days. Notwith
standing the very adverse agricultural conditions which 
resulted in the small supply of raw material, the value 
of the products was larger than the expenditures. A 
number of factories earned a fair return on their in
vestments, others paid expenses, and several lost heavily. 
The statistics demonstrate that beet-sugar manufacture 
is a commercial success in the United States. 
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RICE, CLEANING AND POLISHING. 

By DANIEL C. RoPER, Ewpert Special A.gent. 

Reports have been received from 80 establishments 
engaged in rice, cleaning and polishing, in the United 
States, during the census year ending May 31, 1900. 
These establishments were located in 12 states, but it is. 
impossible to publish separate totals for 6 of these 
states without disclosing the operations of individual 
establishments. The statistics of these 6 states are 
therefore grouped under the head of "all other states," 
and include establishments distributed as follows: Cal
ifornia, 1; Mississippi, 2; New York, 2; Oregon, 1; 
Texas, 1; and Washington, 2. The statistics for Ha
wa,ii are not included in th.e general tables of this report, 
but are given separately in Table 5. 

Table 1 is a comparative summary of the statistics of 
rice, cleaning and polishing, as returned at the censuses 
of 1880, 1890, and 1900. 

Rice, cleaning and polishing, being of comparatively 
recent commercial development, was not reported at 
any census prior to 1880. Since that time the grow~h 
of this industry has been noteworthy, the number of 
establishments having increased from 22 in 1880 to 
80 in 1900, a gain of 263.6 per cent; the capital from 
$562,200 in 1880 to $2;601,352 in 1900, a gain of 362. 7 
per cent; au.d the value of products from $3,133,324 

in 1880 to $8, 723, 726 in 1900, a gain of 178.4 per 
cent. 
TABLE 1.-COMPARATIVE SUMMARY OF RICE, CLEANING 

AND POLISHING, IN THE UNITED STATES, 1880 TO 1900, 
WITH PER CENT OF INCREASE FOR EACH DECADE. 

DATE OF CENSUS, PER CENT OF 
INCREASE. 

1890 1880 
1900 1890 1880 to to 

1900 1890 

--
Number of establishments •...• 80 32 22 150.0 45,5 
Capital ......................... $2, 601, 852 $2,078,_~~ $56~i 200 25.4 268.9 
Salaried employees ••••..•..... 1G9 

fi 516 
76.0 ... -~ .. 

Salaries ........................ $182, 033 S96, 160 89. 8 '""25."4 Wage earners, average number.. 651 647 o. 6 
Total wages .................... $265, 585 $223,433 $110,m 18. 9 102,S 

Men, rn years and over ..•.• 839 630 1.4 67.6 
Wages ...................... $262, 042 $221, 860 (I) 18.4 ""i90:4 Women, 16 years and over. ~;~ 9 91 ........ 
W~es .....•....•.••••..•.•• $1, 323 (l) 46 ........... 

"i 82:6 Chi dren ................... 12 8 50.0 
Wages .....••••.......••••.• $3, 548 $750 ~!l 372.4 ······· Miscellaneous expenses ..•...•• $230, 208 $147, 992 55.6 ""iio:i Cost of rno.terials used ..•••••••• $7,575, 522 $5,601, 206 $2, 666, 497' 35.2 

Value of products .............. $8, 723, 726 36, 698, 196 88,133,824 80. s 118.6 

'Not separately reported. •None. •Decrease. •Not reported. 

Table 2 presents, by states, the quantity and cost of 
rough rice milled, the quantity and value of products, 
the per cent of total rice milled by each state, and the 
average quantity of rice milled per establishment. 

TABLE 2.-QUANTITY AND COST OF ROUGH RICE MILLED, QUANTITY AND VALUE OF PRODUCTS, PER CENT OF 
TOTAL RICE MILLED BY EACH STATE, AND AVERAGE QUANTITY OF RICE MILLED PER ESTABLISHMENT, BY 
STATES: 1900. 

ROUGH RICE MILLED, PRODUCTS. Average 
Number Per cent of ~~~n!ifie~ 

STATES. of estab· total rice lish- Clean rice By-products I milled. per establish· 
men ts. Pounds. Cost. Total value. (pounds). (pounds). ment 

(pounds). 

United States ...................................... 80 898, 602, 018 $7, 184, 208 88, 728, 726 243, 031, 200 155, 570, 818 100.0 4, 082, 525 

Alabama ................................................. 4 193,500 3,435 4,816 116, 660 76,840 (') 0.1 48, 875 

~~Il~:~~ii~~:~~~~H~~~~H~~~rnCHL/E 
4 575,640 8,850 13, 995 850, 466 225,174 143, 910 
4 14,444,541 154,483 184,804 8, 622,510 11~·~~~·~~ 3.6 s, 611, 185 

87 290, 165, 708 4, 764, 867 5, 736, 451 173, 632, 724 72.8 7, 842, 317 
4 o, 929, 250 168,400 238, 520 5, 950, 710 s: 969: 540 2.6 2,482,313 

18 42,405, 795 821, 338 978, 132 24,864,112 17,541,683 10.7 2,355,878 
All other states• ......................................... 9 40,887,584 1, 262, 885 1,572, 008 29,485,018 ll,402,566 10.3 4,543,065 

i Includes hulls and waste. 
2Less than one-tenth of 1 Jler cent. 
•Includes establishments distributed as follows: California, 1; Mississippi, 2; New York, 2; Oregon, 1; Texas, 1; and Washington, 2. 

The 80 establishments engaged in rice, cleaning and 
polishing in the United States during the census year, 
cleaned 398, 602, 018 pounds of rough rice, valued at 
$7,184,208. From this were obtained 243,031,200 
pounds of clean rice, and 155,570,818 pounds of by-prod-

ucts. The total value of all products was $8, 723, 726. 
Included in the quantity of rice milled are 39,414,459 
pounds of foreign rice, received prfocipally from China 
and Japan, and handled by mills on the Pacific coast, in 
New York city, and in New Orleans. The products of 
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many rice mills do not reach commercial channels, and 
it is, therefore, impossible to itemize the value of prod
ucts. The average consumption per estab_lishment dur
ing the census year was 4,982,525 pounds, ranging from 
48,375 pounds in Alabama to 7,842,317 in Louisiana. 

The Louisiana mills handled 72. 8 per cent of the total 
quantity milled. 

Table 3 presents the quantity of products and the per 
cent which each formed of the total product. 

TABLE 3.-QUANTITY OF PRODUCTS AND THE PER CENT WHICH EACH FORMED OF THE TOTAL: 1900. 

CLEAN RICE. POLISH. BRAN. HULL~ AND WASTE. 

Total 
STATES. pounds. 

Percent Percent Per cent PercenL Pounds. of total. Pounds. of total. Pounds. of total. Pounds. of tot11l. 

United States .................................. 398, 602, 018 243, 031, 200 61.0 15, 134,648 3.8 69, 265, 012 17.3 71,171,158 17. 9 
. 

Alabama ............................................ 193, 500 116,660 60. 3 7,758 4.0 SS, 573 19. 9 so, 509 15.8 
Florida .............................................. 575,640 350,466 60.9 22,975 4.0 109, 328 19. 0 92, 871 15. l 

i~~I~:nii::::::::::::::::::::::::::::~:::::::::::::: 14,444,541 8,622, 510 59. 7 435,528 s.o 2,604, 964 18.0 2, 781, 539 10.8 
290, 165, 708 173, 632, 724 59.8 11,491, 319 4.0 50, 243, 288 17. 3 54, 798, 377 18,9 

North Carolina ...................................... 9, 929, 250 5, 959, 710 60.0 368, 010 s. 7 1, 934, 730 19. 5 1, 666, 800 16.8 
South Carolina •••••.•.••.•.........•.•.•••.•.••••... 42,405, 795 24,864,112 58. 6 1,648,211 3. 9 8,640,421 20.4 7, 253, 051 17.1 
All other statesl ..................................... 40,8&7,584 29,485, 018 72.1 1,160,847 2.9 5,698, 708 13. 9 4,548,011 11.1 

lJncludes establlshmcnt;i distributed as follows: California, l; Mississippi, 2; New York, 2; Oregon, 1; Texas, 1; and Washington, 2. 

The by-products obtained in milling rice are polish 
(or flour), bran, and hulls. Polish is the fine dust 
taken from the grain in the final polishing process, bran 
is the product obtained from the grinding of the inner 
cuticle of the grain with the finer particles of hulls, 
and hulls are the outer husks of the grain. As shown 
in the above table, the component parts of the product 
of rice, cleaning and polishing, in the United States dur
ing the census year were: Clean rice, 61 per cent; 
polish, 3.8 per cent; bran, 17.3 per cent; and hulls and 
waste, 17.9 per cent. Thus, from a barrel (162 pounds) 
of rough rice is obtained an average of 99 pounds of 
clean rice, 6 pounds of polish, 28 pounds of bran, and 
29 pounds of hulls and waste. Foreign rice is received 
in a partially cleaned condition and hence these ratios 
do not apply to it. Mills handling foreign rice show 
7 4. 9 per cent of clean rice, or 121 pounds per barrel of 
rough rice, and a very small percentage of waste. This 
accounts for the large percentage of clean rice shown 
for "all other states" in Table 3. "All other states" 
includes the states of New York, Washington, Ore-

gon, and California, which mill foreign rice almost 
exclusively. 

Both rice fl.our and bran are conr:iidered excellent foCll 
for cattle and hogs, and are ground together by mills in 
Georgia and the Carolinas and sold for this purposo. 
Such a feed is valued at about $15 per ton. When sold 
separately the bran brings about $12 per ton and tho 
flour $18. Owing to the large amount of starch in rict1 
flour, it will not undergo fermentation.with yeast, arnl 
hence can not be used alone in bread making, but mixl1d 
with wheat or rye flour it is used for this purpose. In 
Germany this product is used in making an imitation 
ivory, from which is manufactured doll heads and chcnp 
jewelry. Starch, cement, paper, and other similar prod
ucts are made from it. Hulls, which are a waste in mrn;t 
of the mills, are used by some of the larger ones as a fuel. 
Their recent use by the ice companies, canned goodti 
factories, and crockery houses for packing purposes, iti 
increasing the demand for them. 

Table 4 presents, by decades, the quantity of clean rice 
produced in the United States from 1840 to 1900. 

TABJ,E 4.-QUANTITY OF RICE GROWN IN THE UNITED STATES (IN POUNDS OF OLEAN RICE), BY DEOAm;s, 
1840 TO 1900.1 

STATES, 1000 1890 1880 1870 1860 1850 18·10 

United States................................................. 250, 280,227 128,590, 934 110, 131, 378 73, 635, 021 187, 167, 032 215, SlS,497 80, 1111, 'l:tJ 

Alabama. . .. .. . .. . .. .. .. .. .. .. .. . • • .. .. • .. • • .. . . . .. • .. . .. .. .. .. .. .. 926, 946 399, 270 810, 889 222, 945 493, 4G5 2, 312, 252 HU, 011.1 

~~JW~~sgf,;:: :: : : :::::::::::::::::: :::: ::·::::::: :::::: :::: ::::::::::: ........ ~'.~~~ ......... '.·.~~~- : :::::: ::: :::: ....... '.~'.~~~- 1g;~~5 63, 179 f>, .1r.1 
Florida............................................................. 2,254,492 1,011,805 1, 294, 677 401, 687 223, 704 .... i; 075: o9o' ...... ·.jiij,".j~~·, 

~~~g~i~::: :: : ::::::::::::: ::: ::: ::: : :: :: ::::: ::::::: ::: ::::::::::: :::~~:~~~·:~~~: :::~~: ~~~·:~~~: :::~~: ~~~:~~~: :::~~: ~~~·:~~~: : ::~~·:~~~: ~~~: ... ~~'. ~~~: ::. 12, s::11J~j 
Louis,iana .... . . .. ........ .. ..... . . ... . . .. .. ... ........ ... .... ...... 172, 732,480 75,645,433 23,188, 311 15, 854, 012 6,331, 257 4,425, 349 3, GO·IJm 

~i~~1.f..~1fa:::::::: ::::::::::::: ::: :::::: :: : :::: :::::: ::::: :::::::::: ·:::::: :::::::: :::::::::::: :: ::::::: ::: :::: :::::::::::::: 3;~~g ........................... . 
MjssissiJ?pi. .... . .. ....... ... ... ... .. .. . . . ..... . . ...... ... .. ..... .... 739, 222 676, 746 1, 718, 951 374, 627 809,082 .... z;7i9; SGG ..... -"777;i\i;, 
Missouri ... ,................................................................................................................ 9,767 700 W 
North Carolum.. ......... .... .... .. .. . .. .. . .. ....... ...... ......... 7,892,580 5,846,404 5, 609, 191 2, 059, 281 7, 593, 976 5, 465, 858 2,820, :\'-•I 
South Carolina..................................................... 47, 360, 128 SO, 338, 951 52, 077, 515 32,304, 825 119,100, 528 159, 930, 613 60, &90, !<foll 
Tennessee.................................................................................................... 3,399 40,372 258,854 7,!11i' 
Texas : • .. .. . .. . . .. .. .. .. .. . • . . . .. .. . .. . • . .. . .. • .. .. .. . . .. .. .. • .. .. . 7, 186, 863 108, 423 62, 152 63, 844 26, 031 88, 203 ........... • ... 
Virginia............................................................ 4,374 860 .............. .............. 8,225 I 17,154 2,u:~1 

1 As reported to the division of agriculture, Census Office. · 
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The production of rice in 1900 (growth of 1899), as 
t•eported to the division of agriculture Twelfth Census 

' ' ' expressed in terms of clean rice was 250 280 227 
' ' ' pounds. The quantity of foreign-grown rice milled in 

the United States during the census year wai; 39,414,459 
pounds. By subtracting this foreign rice from the 
total mill consumption given in Table 2 398 602 018 

' ' ' pounds, the quantity of rice of domestic growth milled 
is found to be 359,187,559 pounds. There were two 
establishments in Louisiana and one in Texas whose 
pl'Oducts were primarily flour and grist, but which re
ported havingcleanedin connection therewith18,251,112 
pounds of rough rice from the crop of 1899. By adding 
this to the amount of domestic rice milled, the total 
quantity of rice of domestic growth milled in the 
United States during the census year is found to be 
377 ,438,671 pounds. The quantity of clean rice ob
tained from this was 224,912,528 pounds. The excess 
in the quantity of rice grown over that milled, ex
pressed in terms of clean rice, is 25,367,699 pounds, 
which represents the quantity of rice held by the· far
mers for seed, or cleaned by hand on the farm for do
mestic use, or milled in local gristmills and returned 
by them with all other unclassified products. 

The acreage devoted to rice culture in the United 
States for the crop of 1899 was 351,344. The amount 
of seed required per acre varies from 114 to 135 pounds 
in the Carolinas ana Georgia to from 50 to 80 pounds in 
Louisiana aRd Texas. The increase in acreage for the 
crop of 1899 was marked in all the states, but especially 
in Louisiana and Texai;, where the acreage increased 
from 84,555 in 1889 to 210,396 in 1899. A small part 
of the seed used in this region came from Japan, but it 
is safe to assume that' 30,000,000 pounds of domestic 
rough rice, equivalent to about 18,000,000 pounds of 
clean rice, was thus kept from the mills. The remain
ing difference of 7,367,699 pounds represents the quan
tity of rice cleaned by hand on the farms or milled and 
not separately reported by gristmills. In the upland 
rice-growing territory, where this product is grown 
only for domestic consumption, the quantity milled in 
connection with the gristmills was of such small impor
tanae that it was included in "all other products" in the 
reports o:f such establishments. 

Table 5 is a summary o:f rice, cleaning and polishing 
in Hawaii during the census year. 
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TABLE 5 .-SUMMARY FOR HA w All, CROP OF 1899. 

Number of establishments . . . . . .. .. . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . ... 41 

~:~~~~~~~)~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::: $381,6w 
Wage-earn era, average number . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . $

12
• i~~ 

Tot~F'.~~~~~~~~:~~~ ~~~~::::::::::: :: :::::::::: :: : : : : : : :: :: : : : : :: ::: $·19, m 
ChJdrcn, under 16 years ....................................... ::: $

48,sog 
Wages........................................................... S324 

Miscellaueous expenses ............................................. :: $23 329 
Cost of materials used................................................. $481; 920 
Value of products, incl~d!ng custom work and repairing............ $664,!300 
Pounds of rough rice milled .......................................... 22, 089, 250 
Average consumption of rough rice per establishment................ 538, 762 
Pounds of clean rice obtained ........................................ 15,001,020 
Production in poundst ................................................ 33,442,400 
Acreage' . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . .. . . . . . . . . .. . .. • .. . .. . . .. .. . . . • 9, 130 
Ave~age production per acre {pounds) ......... ...................... 8,668 

t As reported to division of agriculture, Twelfth Census. 

The 41 estal)lishments shown in the above table 
used 22,089,250 pounds of rough rice, and produced 
15,001,020 pounds of clean rice, valued at $664,300. O:f 
this amount 596,100 pounds, valued at $29,306, were 
imported, as shown in Table 8. The total production of 
the Hawaiian Islands was 33,442,400 pounds, expressed 
in terms o:f clean rice. The difference between this and 
the mill consumption is 18,441,380 pounds. It thus 
appears that less than one-half of the production was 
cleaned by the mills reporting. The remainder was 
either cleaned for domestic uses by primHive methods 
or held as rough rice for seed. The balance of trade 
in rice between the United States and the Hawaiian 
Islands js now in favor of this country, having become 
so within the past decade. The imports of rice from 
these isfands decreased from 7,840,900 pounds in 1891 
to 596,100 pounds in 1900, while the exports to them 
increased from nothing in 1891 to 6,619,188 pounds in 
1900, as shown by Tables 10 and 11. The explanation 
of this is found both in the changed relationship be
tween these countries and in the increased demand 
for rice in Hawaii, caused by the immigration in re-

' cent years of large numbers of Chinese and Japanese, 
who are very large consumers of rice. In Japan the per 
capita consumption of rice is 308. 75 pounds yearly, 
while in the United States it is only 3.8 pounds. 

Table 6 presents a comparison from 1890 to 1899 of 
the annual production of rice in the United States, 
exports and consumption of domestic rice, imports, 
exports, and net imports of foreign rice, total rice con
sumption, per cent of domestic. product exported, per 
cent of consumption produced in the United States, and 
the per cent of consumption imported. 
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T.ABLE 6.-COMPARATIVE STATEMENT-PRODUCTION, EXPORTS, AND CONSUMPTION OF DOMESTIC RICE, IN 
POUNDS; IMPORTS, EXPORTS, AND NET IMPORTS OF FOREIGN RICE; TO.TAL RICE CONSUMPTION; PER CENT 
OF DOMESTIC PRODUCT EXPORTED; PER CENT OF CONSUMPTION PRODUCED IN THE UNITED STATES; AND 
PER CENT OF CONSUMPTION IMPORTED: 1890 TO 1899.1 

1800 1808 1807 1896 181!5 1894 181!3 181!2 1891 1800 

-
Production2 ....................... 250, 280, 227 136, 990, 720 116, 301, 760 96, 886, 400 168, 665, 440 109, 820, 800 122, 865, 160 237, 546, 900 155, 665, 600 180, 800, oco 
Exports of domestics ..••..••.••••. 12, 9'17,009 852, 704 •1,346, 876 124, 296 763,425 756, 992 (") MO,llW 
Consumption of domestic •....••.... 237, 333, 218 136, 138, 016 

637, 146 
115, 664, 614 

387, 288 
167, 318, 564 109, 696, 504 122, 101, 735 236, 789, 908 1B0,2li9,lli,l(I 

Imports• ••.•••..•••••••..•••.••••.• 93,648,451 153, 837, 0'26 129, 810, 630 
96, 499, 112 

133, 939, 930 78,190,334 141, 301, 411 86, 810,536 81,031,944 .. 85; ii2; iii4. 188, 101, or.a 
Export.~ of foreign• ••.•.••..••..••. 
Net imports ..........••..•.....•... 

18, 267, 687 
75,380, 764 

19,114,698 
134, 722, 828 

10, 305, 694 
119, 504, 936 

ll, 607, 634 
122, 332, 296 

13, 619, 466 
64,570, 868 

10,271,357 
131, 030, 054 

11, 877,253 
74, 933, 283 

10,870,572 
70, 161, 872 

10,591, 923 
74,520,241 

8,llMin 
124, 98-1, 4ll'J 

Total consumption ••••••.••••..••• 
Per cent of domestic product ex-

312, 713, 982 270, 860, 344 235, 169, 650 218, 831, 408 231, 889, 432 240, 726, 658 197, 035, 018 306, 951, 280 ....... ' ...... 261,?;13,ll4l$ 

5.2 0.5 0.4 0.8 0.1 0.6 0.8 0.4 ported···-···-··················· 0.6 ................. 
Per cent of consumption produced 

45.6 62.0 77.i 62.2 in the United States ••..•..••...• 75.9 50.3 49.2 44.1 72.2 .............. 
Per cent of consumption imported. 24.1 49. 7 50.8 55. 9 27.8 54.4 38.0 22.9 .................. ·17.11 

i The statistics of production cover the growth of the years indicated;· the commercial statistics cover the year ending June SO, following •. 
•statistics from 1891to1898, inclusive, compiled from statistics (Dan Talmage's Sons Co.), Bulletin No, 22, United States Department of Agriculture. For 1899, 

from reports to the division of agriculture, Twelfth Census. 
•statistical Abstract of the United States Treasury Department, 1900. 
4 896,000 pounds damaged. 
GJncluded in "rice bran, etc." Rice not reported separately. 

The production statistics cover the growth of the 
years indicated, while those of imports and exports 
have to do with the same crop, but cover the :fiscal years 
ending June 30, following. The consumption of do
mestic rice has been ascertained by deducting from the 
total production the quantity exported. This unex
ported quantity added to the net imports gives the 
total consumption. The net imports are the imports. 
less the quantity of foreign rice reexported. 

Table 6 shows the relation between the consumption 
of foreign and domestic rice in the United States for 
the past decade. Taking the period as a whole, there 
has been a general increase in both the production 
and consumption of rice. During the four years pre
ceding 1899 the consumption of foreign rice showed a 
tendency to increase, the net imports having risen from 

. 64,570,868 pounds in 1895 to 134, 722,328 pounds in 
1898. The percentage of the rice consumption im.-

·ported during this period increased from 27.8 to 49. '1. 
It is gratifying to note, however, that the large pro· 
duction of 1899 reduced the net imports for the .liscnl 
year ending June 30, 1900, to the very low figure of 
75,380,764 pounds, which was only 24.1 per cent of tho 
consumption. Besides furnishing 75.9 per cent of itii 
total consumption in 1899 this country exported 
12,947,009 pounds of clean rice, or 5.2 per cent of tho 
total production. The solution of the irrigation prob· 
lem in Louisiana and Texas will enable the United 
States to show a rapid increase in the annual rice pro· 
duction during the next decade, undisturbed by the 
large variations shown in the crops of the past ten 
years. '.I'he rice territory along the Carolin.a uncl 
Georgia coast is subject to harvest storms, and the 
upland territory to drought. These disturbing factors 
will be largely offset by the increased territory mado 
available by irrigation. 
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The foregoing diagram illustrates graphically varia
tions in production, in net imports, and in the tofal con
sumption of rice for the United States during the decade 
between 1890and1900. Each vertical line represents 
a year and each longitudinal line 10,000,000 pounds of 
rice. The line connecting the points where the quan
tity intersects the year forms the line of variation for 

the decade. Consumption statistics employed in this 
diagram cover the consumption of clean rice and not 
by-products. 

Table 7 presents exports of rice, rice bran, meal, an'd 
polish, and imports of rice, rice flour, rice meal, and 
broken rice, 1891 to 1900 

TABLE 7 .-EXPORTS OF DOMESTIC RICE, AND RICE BRAN, MEAL, AND POLISH, AND IMPORTS OF RIOE, AND RICE 
FLOUR, RICE MEAL, AND BROKEN RICE, YEA.RS ENDING JUNE 30, 1891 TO 1900.1 

EXPORTS. IMPom·s. 

Total. Rice. Rice branj meal, and Total. I 
Rice. R~~dfib~gk~~8rfc~~J, YEA.RS. po ish. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Vitluc. 

1900 ........ ··-······· 41,066, 417 $667, 387 12, 947,009 8500, 364 28,119,408 $167, 023 116, 679, 891 $2, 279, 036 93, 648, 451 $1, 904,915 23,031,4'10 8374, 121 
1899 .................. 15,384, 689 118, 809 852, 704 SS, 511 14, 481, 985 80,298 204, 177, 293 s, 930, 149 153, 837, 026 3, 152, 771 50,840,2{)7 777, 878 
1898 .................. 6,200, 987 62, 999 637,146 27,501 5,563,841 35,498 190, 285, 315 3, 746, 833 129, 810, 630 2, 793, 111 60,474,685 953, 72\l 
1897 .................. 3, 905, 754 34, 730 387,288 14, 617 3,518,466 20,113 197, 816, 134 3,517,160 133, 939, 930 2, 555, 960 63,876,204 901, 200 
1896 .................. 215, 031, 554 93, 754 21 346 876 14,117 13, 684,678 79, 637 140, 724, 607 2, 185, 579 78, 190, 334 1,274,574 68,534,273 911,005 
1895 .................. 1, 623, 336 16 454 '124;296 4,687 1,499,040 11, 767 219, 564, 320 3,445,512 141, 801, 411 2, 353, 974 78,262, 909 1,091,538 
1894 .................. 10, 766, 249 112: 139 763,425 19,884 1(), 002, 82'1 92, 255 142, 161, 817 2, 374,835 86,810, 536 1,540, 992 55,351,281 SSS, &!S 
1893 .................. 13, 711, 798 153, 884 756, 992 25! 126 12, 954,806 128,208 147, 483, 828 2, 790, 151 81,031,944 1,598,625 66,451,884 1, 191, 526 
1892 .................. 10,256, 796 89, 340 ('} i&,b 10,256, 796 89,840 148,103,688 3,030,883 85,112,164 1, 933,447 62,991,524 1,097,436 
1891 .................. 3,490, 895 59, 714 540,620 2,950,275 26, 702 214, 363, 582 4, 559, 540 ms, 104, 063 3,170,132 81, 259, 519 1, 889, 408 

1 Commerce and Navigittion of the United States. • 896, 000 pounds damaged. a Included in "rice 15ran, etc." 

Table 8 presents imports of rice and its by-products, by countries, for the year ending June 30, 1900. 

'l'ABLE 8,-IMPORTS, BY COUNTRIES, RICE, AND RICE FLOUR, RICE MEAL, AND BROKEN RICE, YEAR ENDING 
JUNE 30, 1900. 

TOTAL, 

COUNTRIES, 

Pounds, Value. 

Total....................................................................... 116, 679, 891 $2, 279, 036 

France .......................................................................... . 
Germany ........................................................................ . 

~ib:eria'.D.a.8·:::::::::::::::::::::::::::::::::::::::::::::::::·::::::::::::::::::: 
~~~r~1~~~~~~a:cia.: · · · · · · · · · · · · · · ·· · · · ·· · · · · · · · · · · · · · · · · ·· ·· · · · · ·· · · ··· ·· ···· · · 

Nova Scotia, New Brunswick, etc .......................................... . 
Quebec, Ontario, Manitoba, etc ............................................ .. 
British Columbia ........................................................... . 

Mexico ............ , ............................................................ . 
West Indies: 

British •..•••••••••••.•.............•............••..............•..•.....•.•. 
Cuba •••••••..•..••.•.....••........•.••...••.•.......••............•.....•.•. 

Brazil. ......................................................................... .. 
Colombia ..............•••.•.••.•....•.•.....................•......•..•......... 

~~;ri~lie~~;ftl8ii:::: ::: ::: ::: :: ::: :::::: ::: : : :: : : ::: : :::::: ::: ::: :::::::: :::: 

it~l7!;~~~ ~~~ ~ ~~~ ~~~~~ ~~~~~ ~ ~~~~ ~~ ~~ ~ ~~~~ ~~~~~ ~ ~~~ ~ ~~ ~~ ~ ~~~~~ ~ ~~~~~~~~ ~~~~~~ 

66, 584 
89,173,448 
1,527, 061 
1, 940, 600 

18,378, 015 

4'18 
5,018 
4, 865 

728,556 

1 200 
1:785 

180 
150 

24, 604, 713 
123, 375 

4,813, 633 
24, 713, 735 

425 
596, 100 

1,205 
683, 186 
48,550 
50, 725 

370,004 

17 
84 

649 
20,141 

60 
46 
3 
6 

489,809 
1,034 

92,725 
491, 471 

15 
29, 306 

RICE. 

Pounds, Value. 

93, 648, 451 31, 904, 915 

380 29 
18, 603, 285 353, 112 
1, 527, 061 48, 550 
1, 940, 600 50, 725 

16, 470, 735 885, 937 

448 17 
5,018 84 
4, 865 649 

728, 556 20, 141 

1,200 60 
1, 785 46 

180 s 

RICE FLOUR, RICE MEA.L, 
.A.ND BROKEN RICE, 

Pounds. 

23,031,440 

66,204 
20, 570,163 

Value. 1 

$S7'1,12l 

.................................... 

..... -......................... ,._. ·~ 

............. ----. ---......... ·~ ....... 
150 6 •. 

24,354,306 485,347 ••"""256;467' ......... 4;,foi1 
123, 375 1, 034 ........ . 

4, 720, 708 91, 288 ....... 92; 925. .. . •. • 1, 48~7 
24, 569, 699 488, 631 144, 036 2, 841) 

425 u; ...... 595; ioo· ...... ·29;306· ........................... .. 
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Table 9 presents imports of rice and its by-products, by countries, for the years ending June 30, 1891to1900. 

TABLE 9.-IMPORTS, BY COUNTRIES, RICE AND ITS BY-PRODUCTS, IN POUNDS, YEARS ENDING JUNE 30, 
1891 TO 1900.1 

COUNTRIES, 1000 1899 1898 1897 1806 1895 1894 1893 1892 1891 

'rot~tl. · · · • • · · · · · · · · · · ·• • · · · · · • • · • · • · · •. 116, 679, 891 204, 177, 293 mo, 285, 315 197, 816, 134 146, 724, 607 219, 564, 320 142, 161, 817 147, 483, 828 148, 103, 688 211, 363, 582 

~!IW~ii ~~· .... " .. , , ............. {~1;iii~bie:: .. •. ~:~'. ~~~ ... ~'. ~:~: ~~~ ... :: :~:: ~~~. 5, 881, 62g .. :: ~:'. ~~~ ... ~'. ~::'. ~~'.. 9, l~~: ~~~ .. ~'. ::~: ~~~ ... : '. ~~:'. :~~ ... • '. '. ~~~'. :~ 
~i~1~k~,~~~~~::::::::::::::::::::::~L:: :::::::::::: :::::::::::: .... ~~~]~f ........ ~~- ::::::::~~~: :::::::::::: :::::::::::: :::::::::::: .... ~!~:~~i· ... ~j~i:~~ 
France • · ........... · .. · .. · ........... do. . . . 66, 584 1, 155 .. . . .. . . .. .. 490 2, 536 244 121 716 2, 206 396 
Germany ............................. do .... 39, 173, 448 68, 876, 114 101, 329, 151 93, 130, 979 76, 631, 164 109,091,207 571592,4a4 63, 911,049 59,046, 542 92, 775,fi.!3 
Italh .................................. do .... 1,527,061 1,295,549 985,872 935,864 901,592 894,056 648,906 725,949 478,627 873,9-!3 
Ne:rnrlanc1s .......................... do .... 1,910,600 3!283,467 9,366,562 7,321,861 698,419 10,733,022 2,068,497 22,4~0 143,936 621,5·10 

ii~s:~:~~~i~~~~~~~:::::::::::::::Jt::: :::::::::::: :::::::::::: ::::::~:~~~: :::::::::::: ::::::~·:~~~:::::::::::::::::::::~ii:::::::~:~~~:::::::~'.~~~::::::::~'.~~~ 
U1~i~ed Kingc1om- .................... clo .... 18,378,015 19,799,935 19,lM,899 21,641,430 7,290,095 8,829,497 12,281,985 14,516,868 11,760,456 20,952,3·17 
~~~~~1~~~~~i,~a.'ta: ................. do .... ,........... ............ ............ ............ 6,400 ........................................................... . 

Nova Scotin,NewBrnnswick,etc.do.... 448 1,922 10 244 55 100 224 
Quebec, Ontario, Manitoba, etc ... do.... 5, 018 115, 012 980 .... '36;456' ..... ""ii2i' 1,413 ..... "·344· 2, 266 622 261 

British Columbia ..................... do.... 4, 865 21, 751 7, 324 100 158, 015 367, 201 554, 500 556, 438 519, 500 1, a48, 610 
Centrttl Amcricnn States: 

Costa Rimi ........................ do.... ............ 295 ............................................................................................... . 

i~~tg~~;a_:::::::::::::::::::::::ag:::: :::::::::::: :::::::::::: :::::::::::: ...... ~·-~~~- :::::::::::: :::::::::::: :::::::::::: ......... ~~- ······5;ioo· ....... 5;635 
~Rlvador .......................... do.... 728,556 575,354 224,386 800 ............ 1,843 .............................................. .. 

Mexico ............................... do.... 1,200 ............ 89,140 92,439 19,500 348,124 1,302 15,652 1,159 85,943 
WeRt Indies: 

British ........................... do.... 1, 785 163, 384 663 ............ ............ ............ ............ ............ 800 5 
Cnba ............................. do............................. 218 1,780 24,365 50 1,190 2,683 56,836 57,015 

nm~r~~~~~::::::::::::::::::::::::ag:::: ii~ :::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: ...... 26;455 
Colombia ............................. do.... ............ ............ ............ ............ ............ ............ ............ ............ 351 ........... . 
Gulana-Brltish ...................... do .... 24,604,713 34,484,341 32,098,874 192 ...................................................................... .. 
Chinese J~mplre ...................... do.... 123, 375 10, 387,439 1,267, 524 29, 753, 185 27, 219, 663 40,473,266 33, 727,866 32, 603,476 30, 870,205 39,601, 761 
Enst Inc1ies: 

British ............................ do.... ...... ...... . .... .. ..... . ..... ...... . ........... 2, 129, 724 5, 131, 923 1,634, 921 S, 813,480 5, 926,060 13,500,019 
Dutch ............................ do .... 4,813,633 5,166,408 3,679,174 413,733 197,057 56,000 16,522 27,547 ....................... . 

Hongkong ............................ do .... 24,718,785 57,408,717 17,550,439 3,813,207 2,603,734 4,2·10,319 2,906,193 "4,513,347 5,078,163 2,597,547 
Japan ................................ do.... 425 ........................ 34, 785, 112 24,482, 909 34, 251,82•1 21,538,650 18, 293, 273 26, 162,463 32,184,_221 

~~:~~0f~Ax~~;c:,~~i~i:::::::::::JL:: :::::::::::: :::::::::~~: :::::::::::: :::::::::::: :::::::::::: :::::::::::: ::::::::~~~: ::::::~;6~6: :::::::::::: :::::::::::: 
1' 

1 Commerce and Navigation of the United States. 

Table 10 presents the quantity and value of rice, and ri.ce bran, rice meal, and polish exported, by countries, 
for the year ending June 30, 1900. 

TABLE 10.-EXPORTS, BY COUNTRIES, QUANTITY AND VALUE OF RICE, AND RICE BRAN, RICE MEAL, AND POLISH; 
YEAR ENDING JUNE 30, 1900.1 

TOT.A.L. 

COUNTP.IES TO WHICH EXPORTED. 

Pounds. Value. 

Total....................................................................... 41,066,417 $667, 887 
1====1====1 

EUROPE. 

France .......................................................................... . 
Germany .................. _----· .................................................. ..... 1 

~~ir11~~1~~c1i:~:~~~: ~:~::::::::::::::: _. _.::::::::::::::::::::::::::::: :: : : : : : : : :: : 
United Kingdom .............................................. ; ................. . 

NORTH AMERICA. 

Bermuda ......•..••••••..•.•..•.........................•........•...........•... 
British Honduras ......................................... · .. · .. · .... -.... · · · · · .. 
Quebec, Ontario, Manitoba, etc ................................................. . 
British Columbia ............................................................... . 
Central Am.erican States: 

Costa Rwa --- ................................................................. . 
·Guatemala- ................................................................. . 

Me!f~~~~-~~:::: :: :: :: : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: 
West Ip.~ies: 

Br1t1sh .................................... ·· · · · ··· · ·· ·· · · .. · · · · ·· · · .. · · · · ···· 

~~ii::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Porto Rico .................................................................. . 
Santo Domingo ......•...•...•....... -...... • · · · · · · · · .. · • · ........ · .... • .. · · · · 

SOUTH AMERICA. 

Colombia ...................... : ............................................... .. 

OGE.A.NU .• 

French Oceania ................................................................ .. 

i~~~1t::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
•rongo, Samoa, etc ............................... · · · · · · · · .. · .. · .... · · · · .. · · .. · • · · 

23,0!J6 
21, 694, 171 

589 
4,058,200 
2, 773,065 

1,082 
25, 400 
7,424 

24,272 

2,500 
14, 723 
79, 842 

507, 375 
150, 663 

100 
155,486 

700 
4, 852, ~~~ 

23, 111 

2,697 
40, 200 

6, 619,188 
10,200 

1,559 
126, 878 

RB 
28, 261 
32,332 

80 
402 
389 

1,263 

16 
442 

2,577 
17, 735 
5,178 

4 
3,145 

36 
153, 882 

20 

991 

9·1 
1,193 

290,575 
297 

l Commerce 11Ild Navigation of the United States. 

RICE. 

Pounds. 

12, 947, 009 

23, 096 
4,607 

589 

Value. 

$500,864 

RICE BRAN, RICE MEAL, 
.A.ND POLISH. 

Pounds, Value. 

28, 119,408 $167,023 

1~:~~~ 3~~ ....... i5;4oo· ............ si 
7,424 389 ........................... . 

24, 272 1, 263 ........................... . 

2,500 16 ....... i1;723· ... -- .. ···442· 
4~~:~~~ i~:m 

1 

........ 9;5ao· ............ 50 
150,663 5,178 ........................... . 

100 4 ........................... . 
155,486 S,145 ........................... .. 

700 36 
4, 852, ~gg 153, ~5 

23, 111 

2,697 
40, 200 

6,619, 188 
10,200 

991 ........................... . 

9-l ........................... . 
1,193 ............................ . 

290,575 .......................... .. 
W7 ........................... . 
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Table 11 pcesentd exports o:f domestic rice and its by-products, by countries, for the years ending June 30, 
1891 to 1900. 

TABLE 11.-EXPORT& OF DOMESTlC RICE .A.ND ITS BY-PRODUCTS, BY COUNTRIES, YE.A.RS ENDING JUNE 30, 1891 
TO 1900.1 

COUNTRIES TO WllICH EXl'OR.TED. 
moo 1801! 1808 iso7 1896 189» 1894 1898 1802 1so1 

(pounds). (pounds). (pounds). (pounds). (pounds). (pounds). (pounds). (pounds). (pounds). (pounds). 

Tota1..· ................................. 41,066,417 15,334,689 6,200,987 S,905,75'1 15,031,554 1,623,336 10,766,249 213,711,798 210,256,796 '3,490,895 

Belgium................................................................................................................................................ 460 
France....................................... 23,096 45,709 35,812 19,052 ............ ........... 30,765 ............ ............ Bl,450 
Germany .................................... 21,694,171 lS,029,985 5,547,922 3,493,542 10,350,557 809,205 9,677,859 ............ ............ 2,820 
Greenland,.Jceland, etc..................... 589 .......................................................................................................... . 
Nethcr!anas ................................. 4,058,200 728,000 ............ 27,000 56,000 ........... 154,560 .................................. .. 
Russia, Baltic and White seas........................... 800 .............................................................................................. . 
Sweden !Lnd Norway.................................... 350 
United Kingdom ............................ 2,7'i3,065 1,052,719 
Bermuda.................................... 1,082 681 
British Honduras .................... , .. . . . . . 25, 400 8, 083 
Dominion of C1mada: 

Nova Scotia., Ne\v Brunswick, etc....................................................... 50 • .. •• .. ..... __ ........... . 
Quebec, Ontario, Manitoba, etc.......... 7,424 . 22,116 38,688 ............................ 36;656' :.:::::::::: :: .. ::: .. ::: :::......... 1,630 
British Columbi1t........................ 24,272 .555 985 ............ 8,030 5,600 630 ................................... . 

NowfoundlandandLabrador................. ............ ............ 340 448 ............ ........... ............ ............ ............ 442 
Centr!Ll American States: 

CostaRica'............................... 2,500 ........... . 
Guatemala............................... 14,723 28,565 
Honduras................................ 79,842 Sl,450 
NIC!Lr!Lgua ............................... 507,375 31,234 

Mexico . .. .. .. .. .. . .. . .. . .. . .. .. . .. .. .. .. .. .. 150, 663 125, 443 
Miquelon, Langley, etc ............................................ .. 
West Indies: · • 

2,015 ............ 22,825 500 251,575 ............ ............ 11,979 
37,513 49,226 20,425 4,641 34,096 ................................... . 
32,746 39,989 15,78'1 7,418 80,955 ............ ............ 710 

6, 000 106, 524 135, 184 18, 344 122, 545 .............. - .... - - -- - 62, 487 
23,660 23,924 29,565 6,695 29,330 ............ ............ 39,263 

318' ......................................................... ;. ............ 1,010 

British................................... 100 ·1,674 2,559 3,159 3,551 ........... ......................... ............ 2,111 
Cuba..................................... 155,486 209,239 4,009 ............ 1,693,478 655,950 122,000 ............ ............ 17,433 

~~~~li::::::::::::::::::::::::::::::::::: :::::::::::: ~~~ ...... ~:~:~ ....... ~·.~~~- ...... ~:~~~- ::::::::::: :::::::::::: :::::::::::: :::::::::::: .......... ~~ 
Haiti..................................... 700 126 15,490 3,332 3,667 · 8,283 ............ ............ ............ 25,290 

Bra!f~~~-~~~~~~~::::::::::::::::::::::::::: .. ~:~~~:~~~- ...... ~·-~~~- ::::::::~~~: :::::::::::: ...... ~·-~~~- ::::::::::: :::::::::::: :::::::::::: :::::::::::: 7~:~H 
Colombia.................................... 23,111 10,471 16,484 12,158 71,075 23,750 74,844 ............ ............ 2,775 

~:E~~~~~~i~~;~~i~::::::::::::::::::::::::::: :::::::::::: ·--·--;]~f ::::::::~~~: ::::::~'.~~~: ------~j~f ::::::::::: :::::::::::: :::::::::::: :::::::::::: 1Hi~ 
~~'ii'.i:i~.~-c_c_~~'.~.::::::::::::::::::::::::::::: 4~:~56 :::::::::::: :::::::::::: :::::::::::: :::::::::::: ::::::::::: :::::::::::: :::::::::::: :::::::::::: :::::::::::: 

r~~t~:~:~~:: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : : ~·: ~~~~ ~~~: : : : : : : : : i~~: : : : : : : : : ~~: ~ ~ ~ ~ ~ ~ ~ ·~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : : : : : : : ~: ~~ 
1 Commerce and Navigation of the United St!Ltes. Sincludes an Item of 2,950,275 pounds of rice polish exported; destination of same not given. 
•Rice, etc., not enumerated by countries, 1892 to 1893, inclusive, 

Tables 7, 9, and 11 show the foreign trade in rice 
and the distribution of exports during each year of the 
decade ending June 30, 1900, while Tables 7, 8, and 10 
show the distribution of the foreign trade. in rice for 
the census year 1900. Although the foreign rice trade 
has fluctuated very much from year to year, there has 
been a general decrease in imports and a corresponding 
increase in exports. The imports of rice and its by
products decreased from 214,363,582 pounds in 1891 to 
116,679,891 pounds in 1900, while the exports for the 
same period increased from 3,490,895 to 41,066,417 

. pounds. Exports prior to 1900 were on the average 
less than one-half of 1 per cent of the prodL1ction, 
except in 1896, when a large proportion of damaged 
rice was exported. More than one-half of the exports 
of rice and its by-products, during the year ending June 
30, 1900, went to Germany, the remainder being sent 
principally to the West Indies and Central America. 
The imports of whole rice have varied greatly from 

year to year, but the amount of by-products imported, 
beginning with 81,259,519 pounds in 1891, has steadily 
decreased to 23,031,440 pounds in 1900. The amount 
of whole rice imported has been in inverse ratio to pro-· 
duction, except in 1899 when a substantial increase in 
production failed to produce a reduction in imports. 
Importations of rice are chiefly for food and come 
principally from Japan, China, and Germany. There 
was a marked change in the foreign rice trade of the 
United States during the census year. The exportation 
of domestic whole rice was 12,947,009 pounds, or 5.2 
per cent 0of the production of 1899. . Of this quantity 
6,619,188 pounds went to Hawaii, and 4,852,008 pounds 
to Porto Rico. The large increase in exports to these 
countries has been occasioned by the change of political 
relationship between them and the United States. 

Table 12 presents the exports of domestic clean rice, 
by customs districts, for the years ending June 30, 1891 
to 1900. 
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TAm,E 12.-EXPQRTS OF DOMESTIC CLEAN RICE, BY CUSTOM DISTRICTS, YEARS ENDING JUNE 30, 1891 TO 1900.1 

moo 1899 1898 1897 1896 

DISTRICTS FROM WH!CII EXPORTED. 

Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Value. Pounds. Vaine. 

Total.......................................... 12, 9'17, 009 $500, 364 852, 704 $38, 511 637,146 $27,501 387, 288 $14, 617 1, 346, 876 $14, 117 

Baltimore, Md...................................... 28, 425 1, 063 ....................................................................................... . 

ii!~~~a~~:~~ii~iit~,~~~~~~~~~~~~:~~~~~~~~:::~~::~ ::::::~':~~~: ::::::~~~: ~~~~~~~~~::~ :~:~ .. ~:~~~~ ~~~~~~~~~~~: ~~~~~~~~~~ ::::::~.:i~~: ::::::i~~: ~~~~~~~~~~:~ ~~~~~~:~~~ 
Charleston, S. C . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . .. 2, 700 145 1, 190 79 2, 831 159 • . . .• . . .• . • . • • . • . .. . • • 750 50 
New Bedford, Mass ........................................ : . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . 600 28 ........................................... . 
NewYork,N.Y ..................................... 5,100,633 ·168,143 306,499 19,604 352,620 18,518 91,122 4,851 83,867 4,307 

~~i~~~~~~~'.'h~~:::::::::::::::::::::::::::::::::::: :::::::::::: :::::::::: ...... ~:~~: ....... ::~. :::::::::::: :::::::::: :::::::::::: :::::::::: ·········55· ·········4 
~t: l~i~u8stir~~. i?ia:::::: ::::::: :: :: :::::: ::::::::::::: :::: :: :: :::: : ::: :::::: ::: : :·::::: :: :::::: :::: ···· ·····-·· · ······ · ·· ········ ·· ·· · ..... ···· ........ :~~- . ····---~~ 
Savannah, Ga....................................... 14, 534 760 13, 808 813 · .. • • i4; 965 · .... • · 852 · .... · io; 745 · .. • • .. 586 · 
BrnzosdeSantiago,Tex ............................ 76,787 2,015 . ............ .......... 21,484 427 ·····28;446' ....... 6oi 
Corpus Christi, '!'ex . . .. .. . . .. . . .. .. .. . . . . . . . .. .. .. . . 1, 165 46 ..... 76; 962 ..... i; ni2. 
Galveston, Tex...................................... 155,200 3,13•1 .................. . 
Key West, Fla....................................... 236 9 72,736 2,1ii) 
Mobile, Ala......................................... 5,382 192 6,715 289 
New Orleans, La.................................... 662,406 24,662 246,393 8,563 
Puso del Norte,Tcx................................. 26,642 2,108 ..................... . 
Pearl River,l\Ilss ......................................................... . 
Saluria, Tex.. . . .. . . .. .. .. . . . .. . . .. .. . .. .. . . .. . .. . .. . 42, 529 898 

I!~!~:t'.~::: ::::: :: :::::::::::::::: :::::::::: :::::: :::: :: ~'. ~~~: ::::::~~~: 
Puget Sound, Wash .............................. c.. 15,550 486 ..................... . 
San Diego, Cal............................................................ 95 4 

...... i;i00· ....... 28· 
1,580 57 

10, 913 427 
190, 354 4, 988 

20, 020 1, 001 

.. · .... ·665 · .. · .. · · ai · .. · • · 69,"ioo · • -- · T 388 
220 8 ..................... . 

··--·47;77r,· --··i;501· ........ i4o· ........ 6. :::::::::::: :::::::::: ........ i4ii .......... s 
72'g~g 3' 2~~ ........ 985' ·----··54· ........................................... . 

450 15 485 30 --·--·2;iiiii' ....... 63' ........ 763' ........ 5i 

........ 555· ....... 29· :::::::::::: :::::::::: ·····--·200· ··--···--7 
San Frnncisco, Cal.................................. 6, 792, 085 295, 199 150 7 

~~l~~P.1tl~1~·.:.:::::::::::::::::::::::::::::::::::: i:g~~ 1~& 1·r~~ 6~ ..... ii8;5as· .... i;i58. :::::::::::: :::::::::: :::::::::::: :::::::::: 
Minnesotn,Mlnn.................................... ............ .......... 295 19 100 6 ........................................... . 

1,300 160 •···••••·•·• ............................... . 

Montanaandidaho ................................ ............ .......... ............ .......... ............ .......... ............ .......... 7,280 864 
Oswegatchle,N.Y................................... 280 10 ....................................................................................... . 
Vermont, Vt........................................ 2,668 ,156 ....................................................................................... . 

1896 180'1 1893 1892• 1801 

DISTRICTS FROM WHICH EXPORTED. 

Pounds. Value. Pounds. Value. Pounds, Value. Pounds. Vaine. Pounds. Value. 

Total. ........................................ . 124, 296 $4, 687 763, 425 $19, 884 756, 99.2 $25, 126 210, 256, 796 2$89, 340 540,620 $33, 012 

Baltimore,~fd ...................................... 16,895 676 ............ .......... 52,429 2,555 ............ ........... 6,908 346 
Bnngor,Me ..................................................................................................................................................... .. 
Bath,Me ......................................................................................................................................................... . 
Belfast,Me.......................................... ............ .......... ............ .......... 990 59 .................................. ......... : 
BostonandCharlestown,Mass....................... ............ .......... ............ .......... 134,56<! 5,976 ............ .......... 1,120 39 
Clmrleston,S.C .................................................................................................................................................. . 
NewBedford,llfass ............................................................................................................................................... . 
NewYork,N.Y ..................................... 3,283 141 ............ .......... ............ .......... ............ .......... 444,045 29,217 

~~~~~~~c~'.8Jl~f :::::::::::::::::::::::::::::::::::: :::::::::::: :::::::::: :::::::::::: :::::::::: :::::::::::: :::::::::: :::::::::::: :::::::::: .... ----~~~- ......... ~ 

~l~~~~:::·:···:::-0::-.:·:::::0:: :.·.:·:·· : ··m: :::::~~,_ . :;.; __ ::::::r : : ::· ::::: :::: ::.: .:.3:~.: .:·:·~ 
KetWestiFla....................................... 212 11 .... i22;5so· --··2;068' ................................................................. . 
N~w1~r~a~ui;ia:: :::::::::: :: :::::: ::: :::::: :::::::: ..... 97;233· ·--·3; 5i6. · ... 6ii;o87 .... i6; 986 ..... 568;969 .... iiJ;532· :::~:::::::: : ::::::: :: ·•• · '4i;iioi· ..... i;oos 
Paso de! Norte1Tex .............................................................................................................................................. . 
Pearl River, Miss.................................... 1,068 38 ...................................................................................... .. 
Salurla,Tex......................................... 665 48 23,550 658 ............................................................ · .... .. 

!~.:E~·-~~~:::::::::::::::::::::::::::::::::::::::::: :::::::::::: :::::::::: :::::::::::: :::::::::: :::::::::::: :::::::::: :::::::::::: :::::::::: :::::::::::: :::::::::: 
Arizon1t .......................................................................................................................................................... . 
~:N'n·soung,rash .................................. ............ .......... Bso s1 :::::::::::: :::::::::: :::::::::::: :::::::::: ...... 2.90r -····-·isi 

~!~1-01~1mn:ne~s~oitlai~.~~r~.1;n'f11~.t:_. :_:_~:_::_:-_; ·_;_~·_;:_: :_: ~.- -_; :_: :_: ~- :_:_~ ~- :_--_;-_;_~ -_;-_;-_;-_;_:_~-_;-_;:_: :_: :_: -_; ~- :_· :_· :_: :_. ·_; ~- ~- -_; :_· ~- :_: :_: ~. :_: ~- ~-~-~_:_·~-~- ~- ~-~-:. ~- ~-~-~-~- ~-~-:. :_. ~_:_. ~- ~-~-~-~-~-~- : : : : : : : : : : : : : : : : : : :: :: : : : : : : :: : : : : : : :: : ::::: ..... ~: ~'.'. ...... ~'. '.~~ 
.. " :::::::::::: :::::::::: :::::::::::: :::::::::: ... , .. i;aiia· ....... iiis 
Montana and Idaho .......................... ·...... 4,240 212 ...................................................................................... .. 

~~';~~~€,l~i·.~::::::::::::::::::::::::::::::::::::: ........ ~~~- ·------~~- :::::::::::: :::::::::: :::::::::::: :::::::::: :::::::::::: :::::::::: :::::::::::: :::::::::: 
i Commerce and Navigation of the Unlte1 States. •Not enumerated by districts; total for year includes values for bran, meal flour, etc. 

This table shows a decided increase in the exports of 
rice at nearly all the customs districts and especially at 
San Francisco, where the exports increased from prac
tically nothing in 1899 to 6, 792,085 pounds in 1900. 

The leading customs districts in the exportation of rice 
in 1900 were San Francisco, New York, and New 
Orleans. 
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HISTORICAL AND DESCRIPTIVE. 

If its importance as a food product is to be measured 
by the number of persons who consume it, rice must, 
without doubt, be considered the greatest cereal. The 
countries in which rice forms the principal and, very 
often, the only food, have a population variously esti
mated to be from 825,000,000 to 900,000,000 of the 
world's population of nearly a billion and a half. There 
is no authentic record of its origin, though frequent 
mention is made of it in ancient literature. Nearly all 
authorities agree, however, that the Chinese were its 
first cultivators. 

It was introduced, for. cultivation, into the United 
States in 164'7, when Sir William Berkeley, then gov
emor of Virginia, received a half bushel of the grain 
from England. He caused this to be planted. and from 
it a yield of 16 bushels was obtained. But with this 
the industry appear::; to have rested until 1694. In that 

. year a ship hound from Madagascar was obliged to 
seek refuge in the harbor at Charleston, S. C., owing 
to a violent storm at sea. The captain of the vessel 
:finding an old friend, Thomas Smith, governor of the 
province, presented him with a sack of the grain. Ex
periments in its cultivation were begun, resulting in 
making South Carolina, for more than a century, the 
leading rice producing st!!-te of this country. 

Up to 1860 the industry was confined chiefly to the 
Carnlinas and Georgia,.these states producing practi
cally the entire commercial crop. But the revolution 
in the system of labor, and the almost complete annihi
lation of the capital of the planters by the Civil War 
resulted in a new beginning for this industry, which 
brought radic~l changes in farming methods and in 
milling processes. 

The effect of the change in labor conditions, resulting 
from the war, has been instrumental in keeping rice pro
duction pr,actically at a standstill in the two Carolinas 
and Georgia, and to increase its culture on the prairie 
lands of Louisiana, where improved machinery can be 
more advantageously employed. For example, the 
combined production of the Carolinas and Georgia de
creased from 56,641,486 pounds in 1869 to 50,741,787 
pounds in 18~9, while that of Louisiana increased from 
115,854,012 to 75, 64:15,433 pounds during the same period. 
The Twelfth Census, reporting for the crop of 1899, 
gives the Carolinas and Georgia 66,427,270 and Louisi
ana 1 '72, '732,430 pounds. The remarkable increase in 
rice cultui·e in Louisiana and Texas during the past 
decade is due to the discovery that the lands of this 
region are both suitable to rice culture and capable of 
satisfactory irrigation. The farmers no longer raise 
"Prov1c1ence rice," a loca.lism for a crop dependent 
upon rainfall, but the rivers and bayous ha,re been 
utilized and canal companies have grown rich furnish
ing water to rice planters. When the flooding season 

is over, these lands are so readily and thoroughly 
drained as to permit of the employment of modern 
harvesting machines. 

With the opening up of these vast prairies to rice 
culture have come the gang plow, the horse drill, the 
twine binder, and the steam thresher. One harvesting 
machine, operated by one man and five mules, does in 
one day what foi·merly required a whole family and 
hired help to do in a season. Nowhere else in the rice
growing belt has it been possible to introduce such im
plements, owing to the inability of the growers to 
properly drain their rice lands. 

The problem of a fuel supply has been removed by 
the recent discovery of natural oil in Texas. Beaumont, 
the famous oil center, is in the midst of this rice belt. 
Oil tanks already dot this section, and rice farmers and 
rice millers alike are using the oil for fuel. There has 
thus been made available for rice culture in southwest 
Louisiana and southeast Texas a vast territory which 
will guarantee a steady increase of the rice crop, unaf
fected by drought and so cheapened by the utilization 
of machinery as to encourage the hope that the United 
States may at no distant time not only supply its own 
consumption requirements but successfully compete 
with the East in the markets of the world. 

Although rice is one of the oldest cereals and consti
tutes the principal food of over half the people of the 
world, the methods of cleaning it have until recently 
been of very crude design. The great advancement in 
the methods of recent years is largely the result of 
grm1tly increased production and consumption among 
the civilized countries and the technical requirements 
of a fanciful trade. 

The primitive method of milling rice in the United 
States, and at present in vogue in China and other :for
eign countries, is to place a small quantity of the grain 
in a hollow stone or block of wood and pound it with a 
stone pestle. The blow cmcks the hull, and the friction 
created by the sliding motion of the rice under the pestle 
removes the hull from the cuticle. The hulls and bran 
are gotten riclof by winnowing. The first advance from 
this process was the use of a mortar made of a short 
section of a hollowed log, the pestle being a heavy 
pounder attached to a horizontal beam 6 to 8 feet long, 
which rested upon a fulcrum, 4 to 5 feet from the n1or~ 
tar. The pounder was.raised and dropped by quickly 
stepping on and off the shorter end of the beam. This 
simple process and the fanning mill are in use in orientn.i 
countries at this time. Such a mill cleans about 11 
bushels of paddy a clay. The next advance was the use 
of the water wheel as a motive power, geared to a hori
zontal 8haft. The pounder was it vertical beam, about 
10 feet long and 6 inches square. As the horizontal 
shaft revolved, a rounded arm projecting from it caught 

'!,!·· .. ·.· 

; J.. 

1 
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a pointed pin in the vertical shaft, raised the pounder, 
and slipping past dropped it into the mortar of rice. 
This was repeated until the hulls and bran were sepa
rated from the grain. 

The usual process of milling the rice of commerce is 
more complicated. The paddy is first screened to 
remove trash and other foreign particles. The hulls 
are then removed by rapidly-revolving mill stones, and 
sepamted from the whole and broken rice by means 
of screens and blowers. This process does not remove 
the thin cuticle of the grain; to do this it is passed 
through a huller or subjected to heavy pounding. The 
huller is a short, horizontal tube of cast iron, with 
interior ribs and a funnel at one end to admit the rice. 
Within this tube revolves a shaft, with ribs so adjusted 
that the revolution of the shaft creates sufficient friction 
to remove the cuticle. The rice passes out of the huller 
at the end opposite the funnel, to be separated :from the 
by-products and polished. In other mills the cuticle 
is removed by pounding in mortars, with pestles weigh
ing from 380 to 400 pounds. Strange to say, this heavy 
weight breaks comparatively few grains. When it is 
sufficiently cleaned, the :flour and bran are separated, 
and the grain sent to cooling pans, where it remains for 
eight or nine hours. After passing through the huller 
or the mortar, the rice is ready for the finishing process, 
polishing, which gives it a µearly luster. This finis.h 
is secured by passing the whole grains through a rap
idly revolving screen with brushes, or with wire gauze 
and sheepskin. 
· This process gives to the rice grain its fine, glossy 
surface, and adds to its commercial value, but detracts 
from its value as a food. The outer surface of the 
clean, unpolished rice contains almost all the fats of the 
grain, and its removal materially lessens both the flavor 
and nutritive value. The fashion of highly polishing 

the grain for the general trade does not tend to popu
larize it as a food. In its preparation for local con
sumption rice is seldom or never polished. This may 
explain the reason why travelers remark upon the 
excellent quality of oriental rice compared with that 
of commerce. 

The grading of clean rice is not according to quality. 
From one kind of paddy may be obtained several 
grades according to the size of the grain, whole or 
broken, its susce1~tibility to polish, and general appear
ance. The average price for the crop of 1899 varied 
from 2t cents pe1; pound :for common, to 6 ce11ts for 
fancy grades. No. 2 rice, consisting of broken grains 
and fragments, and worth about 1.g. cents per pound; is 
mostly used by breweries, and therefore called 
"brewers' rice." This arbitrary grading of rice ac
cording to size and luster, without regard to quality, 
makes breakage in milling a serious problem for both 
producer and miller. When a grain breaks it loses a 
large percentage of its commercial value, though its 
food value is unchanged. Rice worth 6! cents as extra 
fancy, when broken so as to pass through a No. 12 
sieve, is worth only lt cents. 

The proportion of whole rice obtained by milling 
varies greatly, dependent largely upon the quality of 

. the paddy. The selection of seed, cultivation, and cur
ing all decidedly affect the friability of the grain. 
Careful attention on the part of the planter goes further 
to decrease the percentage of broken rice than that of 
the miller himself. The annual loss in the commercial 
value of the rice crop, on account of the difference in 
price between whole and broken rice, has been estimated 
by the United States Department of Agriculture (Bul
letin No. 22, 1899) at about $2,000,000. The most pro
ductive is not usually the best milling rice. 

TABLE 13.-RICE, CLEANING AND POLISHING, BY STATES: 1900. 

United States. I Alabama. Florida. Georgia. Louisiana. c;::~jfgii, 

Number of establi8hments ....................... : ............. . 
C£Lpital: 

Total ....................................................... . 
Land ..................••........•......•................ 
Buildings ............................. '" ............ · ·. ·. · 
:Machinery, tools, and implements ..................... . 
Cash and sundries ..................................... .. 

Proprietors nncl firm members ................................. . 
Salaried olnelnJs, clerks, etc.: 

Total number .............•................................. 
Total snhtries ........................................ · · • · · · .. 

omcers oi corpomtions-

~~j~~f :sr.::::::::::::::::::::::::::::::::::::::::::::: 

80 

$2, 601, 352 
$202, 927 
$610, 808 
$7M, 125 

$1, 023, ,192 
71 

169 
$182, 033 

27 
$50, 570 

$2, 995 
$95 

&JOO 
$2; 100 

$400 
5 

4 

$<i, 510 
$550 
$800 

$2, 9GO 
$200 

5 

Genernl superintendents, managers, clcrlrs, etc-
Totnl number . • .. . . . .. . . .. . . • .. . .. . . . .. .. . . . .. . .. . . . 142 • • · .... · · .. • .. • .. • • · .. .. 
Total salaries........................................ $131, 463 · · · • .. • .. · · · ..... · · .... · 

Me~mber............................... .. . . .. 138 ....................... . 
Salaries........................................... $129,7411 ............................ . 

4 

$113, 155 
$30,0&'; 
$40, 075 
$20, 775 
$22,220 

4 

5 
$1,800 

5 
$4,800 

5 
$4,800 

Wo~~~ber ........ .'..... ....................... 4 ................................... . 
Salaries...................................... $1,719 ................................... . 

37 

$1, 818, 1'1·1 
$119, 109 
$450,260 
$522, 250 
$726, 525 

26 

126 
$141, 122 

20 
$42,450 

106 
$98,672 

10'1 
$97,802 

2 
$870 

4 

$51, 325 
$5,425 

$13, 600 
$19,300 
$13,000 

2 

9 
$8, 825 

4 
$4,400 

5 
$3, 925 

,1 
$3, 700 

1 
$2'25 

Wage-earners, including pieceworkers ttnd total wages: 7 8 19 797 41 
Greatest number employed at any one timeduringthe year. 1, 138 7 8 12 414 7 

South All other 
Caroli1m. states.' 

18 

$293, 385 
$46,012 
$97, 958 
$51, 090 
$98, 325 

22 

18 
815, 762 

2 
$2, 720 

16 
$13, 042 

1G 
$13, 012 

.. .......... \ ............ 
155 I 

78 \ 
112 

9 

$317, 838 . 
$1, 651 
$7, 715 

$145, 650 
$102, 822 

7 

11 
$12,024 

1 
$1,000 

10 
$11,024 

!) 

$10,400 

1 
$624 

111 
65 
77 :x~~~~~~~:b~~~.l~-~:~-~~-~~:-~~-~:'.~~-~~-1'!~.~-t:~:.~:~~::: m 3 3 14 . 412 .30 

1 Includes establishments distributed as follows: Washington, 2; Texas, 1; Oregon, l; New York, 2; Mississippi, 2; Cahfornia, 1. 
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TABLE 13.-RICE, CLEANING AND POLISHING, BY STATES: 1900-Continued. 

Wage-earners, including pieceworkers and total wages-Con
tinued. 

Wages ...................................................... . 
Men 16 years and over-

~~~:,f:.~.t'.~~::.::::::::::::::::::: :.: : : : : : : : : : : : : : : : 
Children, under 16 years--

Average number ................................... . 
Wages .............................................. . 

Average number of wage-earner•, including pieceworkers, 
employed during each month: 

Men, 1G years and over-
January ................................................ . 
February ............................................... . 
March ......•............................................ 
April .................................................. .. 
l\lay .................................................... . 
June .................................................... . 
July ..................................................... . 
August .......... ; ...................................... . 
September .............................................. . 
October ................................................•. 
November ••....................••....................••. 
December .............................................. ·. 

Children,.under 16 years-
January ................................................ . 

~p~~~a::_::::::::::::: :: : : : : : : : : : : : : : : :: : : : : ::: ::: : : ::: :: 
April ................................................... . 
May .................................................... . 
June .................................................... . 
July •.......•..•........................................• 
August ................................................. . 

.~~~~ttgr~:~: :: : :: : :: :: : : :: : : : : : ::: : : : :: : :: :: : ::: :::~ :: :: :: 
November ............................................. . 
December ............................................. .. 

Miscellaneous expenses: 
Total ....................................................... . 

Rent of works .......................................... , 
Taxes, not including internal revenue ................. . 
Rent of offices, interest, etc ............................. . 
Contract work .......................................... . 

Materials used: 
Aggregate cost .............................................. . 
Principal materials--

Total cost .........................................•...... 
Purclrnsed in raw state ............................. . 
Purchased in partially manufactured form ........ . 

Fuel ........•.................•..•...................•....... 
Rent of power and heat ............ : ...•.....•.............. 

w:~1:hr~1.i:~.:::::::::::::::::::::::::::::::::::::::::::::::: 
Products: 

Value ...................................................... . 
Comparison of products: 

Number of establishments reporting for both years ........ . 
Value for census year ...................................... . 
Value for prer.erling business year ......................... . 

Power: 
Number of establishments reporting power ....... · ......... . 
Total horsepower .........••.•..........•..•...•..••..•...•.. 

Owned
Engines

Stcam-
Number .................................... . 

Water '~~~':J~J?:!wer ······ .......... : ..... : ........ . 
Number ........................................ . 

ElecYr~~s:gt'6i[..: · · · · · · · · · · · · · · · · · · · • · • · · · · · · · · · · · · · · 
Number ......................................•.. 

Rented~orscpower .................................... . 

E6ta.blish m~f sc~~~~~R~if ~~,~~m be~· of. pe~soiis Ci;n. iiioyed "iiot. 
. including proprietors and firm members: ' 

Total number of establishments ........................... . 

f l~iff :·:: :::: :::::·:: : :····· 

United States. Alabama. Florida. Georgia. 

3265,585 ~360 $976 $8,250 

639 3 3 14 
$262, 042 $31l0 $976 38,250 

12 .............. ............. .................. 
113,543 ............... --·········· ............. 

872 6 4 19 
785 6 4 19 
711 6 1 17 
578 4 . .............. 12 
435 4 . ................. 15 
285 4 . ......... :i. 13 
204 . .............. 2 
816 . ................ 3 2 
575 .. .............. 5 16 
914 1 7 19 

1,012 8 7 19 
99·1 2 7 18 

14 . .. . .. .. .. . . . . .. . ............ ................. 
14 ................ ................. .................. 
12 .............. .................. .................. 
8 .............. ............. .................. 
7 ................. ................ .................. 
3 ............... ............. .................. 
2 ............... . ............ { ... .. .............. 
7 ········--·- ···········- ............... 

18 ................. .............. ········---· 22 ............. ·······-··-- ................. 
18 ····-·-·-··· ............... ............... 
14 ............. ············ ······-····· 

3280, 203 $29 $109 32, 690 
$19, 556 ----········ $86 $100 
824, 769 $6 1136 $1, 306 

$165, 784 $23 $37 $1, 284 
$20,09'1 ·-·········· ............... ----·-······ 

$7,575,522 $8, 615 $10, 855 $161,070 

$7,382, 132 $3,442 $10, 530 $158, 703. 
$7~69,294 $3,435 $10, 505 $15'1,433 

12,838 $7 $25 $4,270 
$89,307 $100 $235 $1,535 
$8,560 ........ 848' ........ $80' ·······3732· $44, 929 

$50,59-1 $25 $10 $50 

$8, 723, 726 $4,816 $13, 995 $184,804 

47 3 2 3 
S5, 296, 141 $4,200 $6, 778 $182,•194 
$4,370,897 $4,150 $3, 500 $76, 754 

78 4 3 4 
7,573 28 60 216 

90 2 3 8 
7,002 18 42 210 

9 2 1 1 
264 10 18 6 

2 .................. ............... .................... 
27 .................. ·······-···· ···········-

280 .............. ................ ..................... 

80 4 4 4 
6 . ··········-- 1 

38 4 4 2 
15 .............. . ············1 1 
14 .............. - ................... 
6 ............... . ............... . .................. 
1 .............. ................. .................... 

Louisiana. 

'$180,523 

400 
$176, 980 

.i2 
$3,518 

574 
513 
4'16 
320 
182 

90 
92 

208 
355 
633 
702 
684 

14 
14 
12 
8 
7 
8 
2 
7 

18 
22 
18 
H 

$162, 104 
$4,410 

$17, 894 
$131,503 

38, 797 

$4, 954,135 

$4, 819,645 
$4, 04,1, 838 

$174,807 

$72$~3~ 
$31, 999 
$29, 958 

$5, 786,451 

23 
$3, 561, 956 
$2, 905, 962 

87 
5,106 

50 
5,069 

................... 

.................... 
2 

27 

10 

87 ................. 
13 

9 
9 
5 
1 

North 
Carolina. 

$7,675 

30 
$7, 675 

.................. 

................ 

39 
39 
89 
39 
39 
12 
9 
9 

12 
87 
41 
41 

................. ................ 

.................... 

.................. 

................... 

................ 

............... 

.................... 

................ 

...................... 

. ................ 

............... 

33$~~5 
$157 

SS, 125 .................. 
$200,465 

$187,020 
$175, 700 
$11, 820 
$2, 435 

....... $760' 
$10,250 

$238, 520 

................... 

.................... 

................. 
3 

140 

3 
125 

1 
15 

.................... 

....................... 

...................... 

4 
1 
1 
1 
1 

................ 

South 
Carolina. 

$25,243 

112 
825,243 

............. 

................ 

132 
120 
113 
113 
109 
104 
39 
42 

13<1 
144 
146 
144 

.............. 

.................. ................ 

................ 

............... 

.................. 

............... 
·······-···· ............... 
................ 
................. 
............ 

M$~~~ 
S4, 785 
34, 842 

.................. 

$856, 790 

$8•12,497 
$821,698 
$20, 799 
$6,367 

·····37~62i;' 
301 

$973,132 

9 
$184, 960 
$160,820 

18 
913 

2,1 
898 

1 
15 

.. .................... 

................. 

.. ................... 

18 
8 

12 
...................... 

2 
1 

............. .. ..................... 
1
lncludes establishments distributed as follows: Washington, 2; Texas, l; Oregon, 1; New York, 2; Mississippi, 2; California, 1 

All oth~r 
Sta tee.• 

srn,r.r,'I 
7; 

S42,M-~ 

. ............... 
• ............ t 

OS 
lH 
1!9 
00 
RO 
62 
fill 
[J2 
f13 
1a 
91 
08 

. ................ ............. ~ 

............. . ............. . ............ . ................. . .............. 

. .............. ............... ............... . ................ ............. 
Sill, l\27 
$H,271'> 
$1,Uii.~ 

$2·1, U70 
$11, 2U7 

31, ssH, r1\J'i 

Sl,SflO, ~W• 
51 1 3f>8, r.~r-

$1, lilll 
$11,·IO~ 
~.~1;0 
sa. n:~r. 

810,0011 

$1, 672, OOll 

1 
$1,Slili,7f>ll 
31,2211,211 

!) 
1, 110 

r; 
!HO 

a 
200 

. .............. 

. ···-· .......... 
270 

II 
1 
2 
4 
ll 

.. .................. . .............. 
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