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EXPLANATION OF TERMS . . 
Scops ot census.-Census statistics of manufactures are compiled pi'imatily for 

the purpose of showing the absdl.ute and relative magnitude of the diiierent branches 
of industry covered and their growth or decline. Incitlentally, the eJJor.t is made 
to present data throwing light upon chara<iter of ownership, size of establishments, 
and similar subjects. When use is made of the statistics for these purposes it ia 
Imperative that due attention be given to their limitations, particularly in 
oonnection with any attempt to derive from them figures purporting to 3how aver· 
age wages, cost of production, or profits. 

The census did not cover estahlishments which were idle during the entire year or 
for which products were valued at Jess than $500, or the manufacturing done in 
educational, eleemosynary, and penal institutions. 

Period covered.-Tbe returns relate to the calendar year 1919, or the business 
year which corresponded most nearly to that calendar year, and cover a year's opera
tions, except for establishments which began or discontinued business during the 
year. 

The establlshment.-As a rule, the term "establishment" represei.ts a dingle 
plant or factory, but in some oases it represents two or more plants which we10 oper
ated under a common ownership or for which one set of books of account was kept. 
If, however, the plants constituting an establishment as thus defined were, not all 
located within the same city, county, or state, separate reports wore secured In 
order that the figures !or each plant migl:\t be included in the statistiesfor the city, 
county, or stute in which it was located. In some instanceaseparatereports were 
secured for different industries carried on in the same establishment. 

Cla.ssiilaation by industries.-'l'he establishments were assigned to the several 
classes of industries according to their products of chief yaJue. The products re
ported for a given industry may thus, on the one hand, include minor products 
different from those covered by the class designation, and, on the other hand, may 
not represent the total product covered by this dealgnatlon, because some products 
of this class may be ma~e In establishments in which it is not the product of 
chief value. 

In11.uence of Increased prices.-In comparing figures for cost of materials, value 
of products, and value added by manufaoture in 1919 with the corresponding figures 
tor earlier censuses, acoount should be taken or the general increase In the prices 
of oommodlties during recent years. To the extent to whioh this factor has been 
influential the figures fall to afford an exact measure of the increase in the volume 
ol business. 

Persons engaged In the industry.-The following general classes of persons 0n
gaged In the manufacturing industries were distinguished: (1) Proprietors and firm 
members, (2) salaried officers of corporations, (3) superintendents and :nanagers, 
(4) clerks (Including other subordinate salaried employees), and' (5) wage earners. 

The number of persons engaged in each industry, sei:regated by sex, and, in the 
case of wage earners, also by age (whether under 16 or 16 and over), was reported for 
a single representative day. The 15th of December was selected as representing for 
most industries normal conditions of employment, but where this date did not 
portrns such conditions, an earlier date was requested. 

In the case of employees other than wage earners the number thus reported for the 
representative date has been treatild as equivalent to the average for the year, since 
the number of employees of this class does not ordinarily vary muchfrom month to 
month. In the case of wage earners the average has been obtained !n the manner 
explained in the next paragraph. 

In addition to the more detailed report by se:x: and age of the number of wage 
earners on the representative date, a report was obtained of the number employed on 
the 15th of each month, by sex, without distinction of age. From these figures 
the average number of wage earners for the year has been calculated by dividing the 
sum of the numbers reported for the several months by 12. 'l'he import:mci; of the 
Industry as an employer of labor ls heUeved to be more accurately mensured by 
this average than by the number employed at any one time or on a given day. 

The number of wage earners reported for the representative day, though given in 
oortain tables for each separate industry, is not totaled fo1· an Industries combined, 
because, in view at tne variations of date, such a total ia not believed to be signifi
cant. It would involve more or less duplication of persons working in diifernnt 
industries at different times, would not represent the tctal number employed in 
all Industries at any one time, and would give an undue weight to seasonal Indus
tries as compared with industries in continual operation. 

in order to determine as nearly as possible tlle age distribution of tho average 
number of wage earners for an industry, the per cent distribution by age of tho 
wage earners for December 15, 01 tho nearest represeniatiyc day, has been calcu
lated from the actual numbers reported for that date. The percentages thus 
obtained have been applied to the average number of wage earners for the year 
to determine the average numl;ers lG yearn and over, and under 16, employed. 

Salaries and wages.-Unrlor theses beads are given the total payments during the 
year for salaries and wages, respectively. 'l'be Census Bureau has not undertaken 
to calculate the average annual earnings of either salaried employees or wage earners. 
Such averages would possess little real value, because they would be based on the 
earnings of employees ofllotl:\ sa.'<es, of all ages, and of widely varying degrees of skill. 
l''mt.hermore, so far as wage earners are concerned, it would be impossible to oalcu· 

late accurately even so simple an average as this, since the number or wage eamera 
fiuctuatesfrom month to month in every Industry, and in some cases to a verygreati 
extent. The Census Bureau's figrn·es for wage earners, as already explained, 1116 · 
averages based on the number employed on the 15th of each month, and whlli 
representing the numher according to the pay rolls to whom wages were paid 0~ 
that date, no doubt represent a larger number than would be required ta perlorni 
tho work in any industry if all were continuously employed during the year. 

Prevallinll' hours of la.bor.-No a,ttempt was ll\ade to ascertain the number of 
wage eamers working a given number ofhourn per week. Theinquirycalledmere!y 
for the prevailing practice followed in each establishment. Occasional variations 
in hours in an establishment from one part of the year to another were disregarded, 
and no attention was paid to tho fact that a few wage earners might have hours 
differing from those of the majority. All the wage earners of each establishment 
are tllerefore counted in the class within which the establishment itself falls. Jn 
'most establishments, however, practically all the wage earners work the same 
number of hours, so that the figures give a su hstantially correct representatloD: 
of the hours of labor. 

Ca.pita.I (amount actually investcd).-The lnstrnotlons on the schedule for~ 
curing data relating to capital were as follows: 

"The' answer should show the total amount of capital, both owned and borrowed, 
on the fast day of the business year reported. All the Items of fixed and live capital 
may be taken at the amounts can·led on the hooks. If land or buildings are rented, 
that fact should he stated and no value given. If a part of the land or buildings ti 
owned, the remainder being rented, that fact should be so stated and only the value 
of the pwned property given. Do not Include seourltles and, loaµs,representlng 
investme!ts in other enterprises." ' ' 

These instructions were identical with those employed at the censuses of 191! 
and 1909. 'l'he data compiled in respect to capital, however, at both censuses, 118 
well as at all preceding censuses of manufactures, baYe been so defective as to be 
of little valne except as indicating general conditions. In fact, it bas boon 
repeatedly recommended hy tho census authorities thut this Inquiry be omitted 
from the schedule. . While there are soma establishments whose accounting systellll 
are such that an accurate returnJor capital could be me.de, this is not true olthe 
great maj~ity, and the figures therefore do not show the actual amount of capital 
Invested. · , 

Mai:erials.-The statistics as to cost of matoilals relate to the materials used· 
during the year, which may be more or less than the materials purchased during 
the year. The term "materials" oovers fuel, rent of power and heat, mill suppl1111 

and containers, as well as materials which form a constituent part of the produot, 

Rent and taxes.-The taxes include cortaln Federal taxes and state, county;: 
and local taxes. Under "Federal taxes" there are included the internal revenue 
tax onmanufactur~s (tobacco, beyorages, etc.), excl~e taxes whon included In valnei 
reported for products, corporation capital stock tax, and corporation Income tax, 
but not the income tax for individuals and partners, 

Value of produots.-'-The amounts given under this heading represent the selling 
value or price at the factory of all products manufactured during the year, which 
may differ from the yaJue of the products sold. 

Value added by manufactnre.-The yalue of products ls not always a sat!Ji: 
factory measure of either the absolute or the relative importance of a given industry; 
because only a part of this value is actually created by the manufacturing proce.ssei' 
carried on in the industry itself. Another part, and often by far the larger on~ 
represents the value of the materials used. For many purposes, therefore, the' 
best measure of the importance of an industry, from a manufacturing standpo!n~: 
Is the value created by the manufacturing operations carried on within the indUF 
try. 'l'his value Is calculated by deducting the cost of the materials used from 
the yalue of the products. 'l'he figure thus obtained Is termed in the census reportl 
"value add?d by manufacture." 

Cost of manufacture and profits.-The census data do not show the entire cost 
of manufacture, and consequently can uot be used for the calculation of protltl. 
No acoount has been taken of depreciation or interest, rent of o:tllces and bulldlngl, 
other than factory or works, Insurance, ordinary repairs, advertising, and other, 
sundry expenses. 

Primary llorsepower.-Thls item represents the total primary power equipment 
of tha mafiufacturing ostabllshments plus Lhe amount of power, principally eleo, 
trlc, rented from other concerns. It does not cover the power of electric motori 
taking their current from dynamos driven by primary power machines operated 
by the same establlshment, because tho lnclusion o! such power would obvious!{ 
result in duplication. 'rhe figures fJr primary horsepower represent the rated 
capacity of the engines, motors, etc., and not the amount of power in actual daily 
use. 

Fuel.-Statistics of the quantity of fuel used are shown only tor anthracite and 
bituminous coal, coke, fuel oils, gasoline and other yolatile oils, and gas, and 
represent the quantity used during the year. As only th~ principal kinds of luel 

il Ire shown, comparison as to the total oost of all fuel is impracticable. -.. 
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CHEMICALS; SULPHURIC, NITRIC, AND MIXED ACIDS; 
AND COAL-TAR PRODUCTS; 

TOGETHER WITH 

THE COKE AND SALT INDUSTRIES. 

The-statistics for the industries Chemicals; Sulphuric, 
nitric,· and mixed acids; and Coal-tar products are her~ 
presented as a group on account of the extensive 
overlapping of products, and following these industries 

are presented the statistics for the Coke and Salt 
industries, which supply important basic materials 
for the group. 

CHEMICALS. 

GENERAL STATISTICS. 

General character of the industry.-The industry, 
"chemicals," according to the census classification, 
embraces establishments engaged in the manufacture 
of products grouped under the following heads: 
I, Acids; II, Ammonium and cyanogen compounds; 
III, Sodas, sodium, and compounds; IV, Potash, 
potassium, and compounds; V, Alums, aluminum1 and 
compounds; VI, Bleaching compounds j VII, Coal
tar chemicals; VIII, Plastics; IX, Compressed and 
liquefied gases; and X, Chemicals, not elsewhere 
specified. 

This classification does not include all chemicals in 
the broad sense of the word, as some are included 
under distinctive titles. Establishments engaged pri
marily in the manufacture of sulphuric acid, nitric 
acid, or mixed acitl are segregated under the title 
,((Sulphuric, nitric, and mixed acids.ii However, in 
presenting the statistics for a specific chemical product, 
the information given, unless otherwise stated, refers 
to total production, irrespective of the classification 
of the producing establishment. 

Comparative summary.-rable 2 presents the com
parative statistics for the census years 1899 to 1919, 
inclusive, for the chemical industry, with percentages 
of increase for the respective census· periods. 

Principal states, ranked by value of products.
Table 3 summarizes the more importi:i,nt stath;tics for 
the industry, by states, ranked ·according to value 
of products. Though establishments were reported 
from 38 states, including the District of Columbia, 
the industry is largely centralized; New York, New 
Jersey, and Pennsylvania, constituting the Middle 
Atlantic division, reporting 55.9 per cent of the 
products, 52.7 per cent of the wage earners, and 
222 establishments, or 37.1 percent of the total number. 

4 • 

· Persons engaged in the inclustry.-"-The age classifi
cation of the average number of wage eu,rners in 
Table 4, is an estimate obto.ined by the method 
described in the "Explanation of terms." . Figures 
for states will be found in Table 3G. The female 
wage earners increased from 4.5 per ce1it of' all wage 
earners in 1909 to 5.3 -pet cent in 1914 and to 8.3 
per cent in 1919; a.ncl in the case of clerks and other 
subordinate salaried employees, females constituted 
34.5 per cent in 1919 as compared with 16.7 per 
cent in 1909. 

Wage earners, by months.-Table 5 is designed to 
show· the regularity of employment, or the reyersy, in 
accordance with the industrial conditions existing dur
ing the census year. Females. constituted 8-.5 per cent 
of the average number of wage earners in 1919. , The 
statistics show a somewhat greater range between the 
minim.um and maximum 1nonths in 1919 ·than was the 
case with th() earlier censuses, the number ]'.eported 
for the minimum month, May, in 1919, beipg 84 per 
cent of the number reported for tho maximum month, 
January. In 1914 the minimum month Wlj;S 97.1 per 
cent of the maximum month, and iil 1909, 90.2 per 
cent. Of th~ states reporting 1,000 or :rriore wage 
earners, the. n;wnthly ftuctuu.tion ranged from 66.5 
per cent, mip.imum. month. of maximum month, for 
Indiana and Michigu,n, to 95.2 per cent for Missouri. 

Prevailing hours of labor.-The statistics in Table 6 
show a very marked movement towards shorter hours 
of labor. In 1909, 56.2 pf:lr cent of the wage earners 
were employed in establishments. where the prevailing 
hours of labor per week were 60 or more, and in 1914 
51.3 per cent were within this class. In 19i9, however, 
the proportion dropped to 13.9 per cent. On the 
other hand, in 1909 the number employed in establish· 
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ments where the prevailing hours of labor per week 
were 48 or less was negligible, only four-tenths of 
1 per cent; and in 1914 the number so employed was 
2.9 per cent, but in 1919, 38.4 per cent. of the wage 
earners came within this group. 

Size of establishments, by average number of wage 
earners.-In 1914 the establishments a-vemged 82 
wage earners per establishment, and in 1919, 93 wage 
earners. In 1914 there were 17 establishments each 
of which ~mployed over 500 wage earners, the number 
constituting 52.l per cent of all wage earners in the 
industry. In 1919 Table 7 shows that the number of 
establishments of this class had increased to 28, and 
the wage earners constituted 57. 7 per cent of the total. 

Size of establishments, by value orproducts.-The 
grouping based lipon value of products in Table 8 
is necessari:LiY affected by the general increase in 
values since the census of 1914, and this rise is reflected 
in the changes from lower to higher groups, as well 
as in the increase in average value of products per 
establishment. In 1909 the establishments averaged 
$328,000 in value of products, in 1914, $400,000, 
and in 1919, $734,000; the increase from 1914 to 1919 
being to a considerable extent due to the increase in 
values, for though the increase in value of products 
for all establishments for the period 1914-1919 was 

177 .5 per cent, the increase in average number of wage 
earners, an index of normal growth, was but 72 per cent. 

Character of ownership.-Table 9 presents statistics 
concerning the character of ownership, or legal 
organization, of establishments in the industry for 
1919, 1914, and 1909, and for the leading states for 
1919 and 1914. The figures show growth for the 
corporation group, and although establishments under 
other forms of ownership still constitute a considerable 
number, the corporations account for 98.7 per cent of 
the products and 99.i per cent of the wage earners.· 

Number and horsepower of types of prime movers.
Table 10 presents the power statistics for the industry. 
There is shown a material increase in electric power. 
Though the equipment operated with purchased 
electric current in 1919 is somewhat less in rated 
qapacity than in 1914, yet the motor equipment 
using current generated by the establishment from 
prime movers, was materially greater, and in the aggre
gate the ~lectric power equipment was equal in 
9apacity to 62.6 per cent of the total primary power 
rating in 1919, as compared· with 61.1 per cent in 
1914 and 75.1 per cent in 1.909. · 

Fuel consumed.-Tahle 11 presents the statistics for 
fuel consumed, by kinds and by states, for 1919 and 
for 1914. The figures for gas include both natural 
and manufactured gas. 

TABLE 2.-COMPARATIVE SUMMARY: 1919, 1914, 1909, 1904, AND 1899. 

1919 

N~ber ofestablisb;nents .•••....... ~·~~.:::~:-~ ----598' I 
Persons engaged................................. 66, 947 jl 

Proprietors and finn members............... 122 
Salaried employees ....... ,.................. 11, 239 
Wage earners (average ntll!lber)............. 55, 586 I 

Primary horsepower ...... , ".................... 376, 940 l 
Capital.......................................... $484, 488, 412 i 
Salaries and wages.............................. 97, 188, 958 J 

Salaries ................ ; ....... ; ........... ; 24,340,634, 
Wages ...... : ............................. ;. 72,848,324 \ 

Paid for contract work.......................... 1, 321, 738 I 
Rent and taxes.......... .. • . • .. .. . • . . . . .. . . . . .. . 32, 528, 130 I 
Cost of materials................................ 216,301,279 
Value ofproducts ......... ;,,................... 438,658,869 
Value e.clded by manufacture 4-. ............ .••• 222,357, 590 

1914 1909 I 
,, ii PEB CENT or INCREASE.I 

I 
1904, 1s09 Ii 1914- I 19os- \ 190!- 1s99-

ii 1919 ' 1914 1909 1004-
--·---- --· -·-·- -·-- ----·}----::---,---'------ ---~ 

395 359 297 ' 316!1 51.41 10.0 20.9 -6.0 

37,88919 27,817 22,-119521 (') \1 76.7 36.2 22.0 ....... . 
161 (2) 1 23.2 -38, 5 6. 6 ...... .. 

6,471 3 927 2,794 1,5961' 105.0 39.3 40.6 75.1 
32, 311 2a; 729 19, 847 15, 163 ! 72. o 36. 2 19. 6 ao. g 

282, 385 208 657 I 132, 394 (2) I: 33. 5 35. 3 57. 6 .. •• • • 
$224,345,921 $155,198;945 I $96,764

1
&!7 $681453,931 J: 116.0 44,6 60.4 • 4i,4 

31,086,&15 20,236,551 14,873,791 9,717,4751' 213.0 53.6 36.1 53.1 
9,020,703 6,140,628 4,060,033 21327,SM [ 170.0 4

0

_66..9
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51.2 74.4 
22,066,212 14,095,923 10,818,758 7,389,621 :, 230.0 30.4 46.3 

'1,m:~~ ~~vm .~~·~~ 1:~ 1 1 ~~~·g mu 15·4 ....... . 
89, 450, 694 64, 1451 429' 42, 097; 957 27, 092, 591 ' '142: 0 39. 4 •••• 52:4" .... &5: 4 

158,053,002 117,741:1031 75,357,495 48,158,261 ! 178.0 34.2 l 56.2 56.5 
68, 602, 908 53, 59.5, 674 33, 259, 538 21, 01\5, 670 ! 224. 0 28. 0 61.1 57. g 

1 A minus sign C-::-) denotes decrease. • Figures not available. 1 Exclusive cif internal revenue. 'Value of products less cost of materials. 

TABLE 3.-PRINCIPAL STATES, RANKED BY VALUt OF PRODUCTS: 1919. 

., WAGE EARNERS • VALUE 01' VALUE ADDED BY I 
o~ 

PRODUCTS, MANUFACTURE. 
--

- "".;;;. i:i I 
tJ 

i:i ~'d~ .. g STATE, tii-:; ~:3 ~ ~"O +- 0 

i~ 
§ ~ g P:;:j §i:Jg P:;:J 

u,5 
~ 

o"'g 8::> • oSgi 8::1 I · z.g a~ ~E 11 F1 ~o ... :g ~ '-:;: ?i)·c 

·"' 
..jp ~ti a3 "'l.e,.~ ll.<:8 ~ ~~~ ~1}j el 

;a ~ - ~:s_ i1 ~ -- ------ -----
5438, ~~; 101i-:-01~ United States .. 598 55, 586 100. 0 .•.. $222, 358 100. o I- .. 

=== === ------:-- =1== 
New York ......... 88 9,687 17.4 2 88, 102 20. 0 1 37, 230 Hi, 71 3 New Jersey ........ 78 12, 472 22. 4 1 84, 0:34 19. 2 2 38,SGO 17.5 2 
idnn:sylva.nia .•.... 50 7, 134 12. 8 3 n, saa rn. 1 s 46, 552 20. 9 1 

chigan .......... 30 5, 712 10. 3 4 :J7,851 8.6 4 22,107 9.9 4 
Ohio ............... 37 3,670 6.6 Ii 32, 719 7.5 5 17, 424 7. 81 5 
Illinois ............ 33 3,004 5.4 6 22,0Bl 5.0 6 10,058 4.5 6 
~~5ssacl)usetts ...•. 27 2,483 4.5 7 17,305 4.0 7 9,204 4.1 7 

Vir=::::::::::: 
22 1,253 2.3 10 13, 538 :1.1 s fi, 821 2. 6 9 
12 1,847 3.3 8 12, 765 2. 9 9 9, 050 4.1 s 

California ......... 49 1,456 2.6 9 10,539 .2.4 10 4,409 2,0 11 
Indiana ............ 

~I 
1,026 1. 9 12 8,649 2.0 11 4,679 2,1 10 

Maryland .......... : 797 1. 4 13 5,277 1.2 13 
I 

2,079 o. 9 13 
West Virginia ••••• 534 1.0 15 3,281 o. 7 14 1, 158 0.5 14 

,STATE. 

Nebraska .......... 
Viisconsin ......•.. 
Utah .......••..... 
Minnesota ......•.. 
Rhode Island ...... 
Texas .............. 
Washington ....... 
Colorado ........... 
Georgia •.••.•..••.• 
Iowa .............. 
Louisiaoa ...•.•.... 
Kentucky ......... 
All other states' ... 

I ·-

--~I WAGE EARNERS. , VALUE or II VALUEADDEDBY 
PRODUCTS. MANUFACTURE, 

o., __ l_p_' -1 ,.:_ 
~~ a>~ .PO i i-s.a 
~~ ~"' . P:;l i ~;j 

:o~ I g_g . i o .. gi z'.$ 1> · '"c ~ 1 F1~o 
[!l °"1R 1~]3 p; )-<tf,a __ ,______:::_ - _~.s .. ------
12 3001· 0.5 18 i $2,305 
30 187 U.3 20 12,074 
8 454 o. 8 16 1, 709 
9 162 O. 3 21 1, 456 
4 2s1 I o. n 19 1, 099 

91 
150 I 0.3 22 i 1,:J94 

8' 90 0.2 25 l,3G3 
7 98 0.2 24 

I 
1,301 

7 107 ' 0.2 23 957 

5 72 i 0 1 27 ! 558 

~ fi I 0.1 28 i 313 
l') 33 I 177 

28

11

2. 527 I 4. t .... 114, 199 
I 
I 

I 

¢l~ I §1~ 1i~ i:i I I .;;;. i:i 

8.o . I o"' u,E • 
~'t: ~ ! F1 i;.g !;i·i:: .w 

. ·;a 1r:_ ~.a--~ ""'"I''" ·~ I 
o. 51 16 $1, 335 o. 6 ls 
0 • .5 17 945 O.! 1 
0.4 191 922 O.! 1 

8 
II 

o.:i 120 832 o.4 ··'I" ~· .. , 0.3 22 822 0.4 2 

8:~ ~.t 828 O.! 2 
667 0.3 2 

o. 2 251 578 0.3 2 

20 
5 
2 
1 
3 
~ 

0.1 I 21 237 
0.1 129 232 
(I) ' 33 113 
3.31··"' 5, 752 

0.1 
0.1 
0.1 
2.6 

2 7 
g 2 

33 .. 

1 Less than one-tenth of 1 per cent. 
W 'm.1nin order or value of products-North Carolina, Tennessee, Kansas, Connecticut, Alabama, Montana, Ma!na, Arnn111, Oregon, Oklahoma, District of Colwnbla, 

YO g, and South Dakota. ' 



6 

CLASS. 

MANUFACTURES. 

'l'.1i.m,E !!.-PERSONS ENGAGED IN THE INDUSTRY: 1919, 1914, AND 1909. 

Cen
sus 

year. 

II I PER CENT 
OF TOT.AL. 

I Fe-

1 Fe-
1 Male. male. 

PER CEl!'I'• 

CLASS, 
Cen- OF TOTAL, 

SUS Total. Male. r!~~. --,-,__ 
Mala. m~. 

Total. I Male. male.

1

' 

---~-------··-- ·-·----~-- --· --- 1-~---- I 

6G 947 1.59, 240 7, 7071 88. 5 11. 5 Clerks and other subordinate salaried 
employees. 

year. I F 

--- ------
1919 
1914 
1009 

8,334 
4,290 
2, 99:J 

5, 460 
3,496 
2,492 

2,874. 
704 
501 

65.5 34.5 
81.5 18.5 
83. 3 16. 7 

All classes...................... 1919 
1914 
moo 

Proprietors and officials.............. mi~ 

1909 

Proprietors and flrm members.. . i~U 

1909 

Salaried oftieers or rorporations... 1919 
1914 
190<J 

Superintendents and managers ... 1919 

1

1914 
1909 

37; SRI 35, 349 2, 532 93. 3 6. 7 
27, 817 I 2G, 239 1, 578 I 94. 3 5. 7 

==·== 
a 021 i 2, 940 81 I 01. a 2. 1 
1'280 I 1,21i6 2.1·I' 98.t i.9 
1;m:io i 1,os1 14 98.7 I.3 

122 1-w--11-i 91. 0 9. 0 
99 I 89 10 I 89. 9 JO. 1 

lfil I 153 8 , 95. o 5. o 
673 
473 

05-i 19 ! 97. 2 2.8 
462 l~ I 07. 7 2.3 

367 1' 

2,232 
708 i 
56711 

361 

2, 181 
705 
567 

98. 4 1.6 

51 ' 07. 7 2.3 
3 I 99.6 0.4 

---···- I 100.0 ...... 
! 

Wage earners (average number) ...... 1010 
1914 
1009 

16 years of age and over .......... 1919 
1914 
1009 

Under 16 years of age ............. 1910 
1914 
1900 

TABLE 5.-WAGE EARNERS, BY MONTHS, FOR STATES: 1919. 

55,586 
32,311 
23, 721) 

50,83'1 
30, 597 
22, 660 

--- ---
55, 420 50, 753 
32, 023 ao, 111 
23,502 22, 569 

160 81 
288 !Hli 
167 07 

[The montb or maximum employment is inaicated by bold-faced figures and that of minimum employment by italic figures.] 

·1, 752 91. 5 8.5 
1, 714 94. 7 5.3 
1,00:l '{)5:5 4.5 
------

4,067 91.6 8.4 
1,012 95. 0 5,0 

993 95.8 4.2 

85 48. 8 51.2 
102 64.6 35.4 
70 58.1 41.9 

STATE. 

Aver- NUMBER EMPLOYED ON 15TH DAY OF THE MONTH OR NEAREST REPRESENTATIVE PAY. Per 

n~~- ll---~--~------~------....-,,.---71 ---.----:----.---.----11~-bercm- mum 
ployed Janu- Febru- "arch. June. Jtily. All""Ist. Septem- Octo- Novem- Decem- is of 
during ary. ary. '" April. May. 0 • ber. ber. ber. ber. maxi-
year. mum, 

United States: 
1919 ... -------·-··-·---·""• 55,586 60,754 57,339 53,281 51,100 51,050 51,651 53,509 55,014 57,089 58,607 59,086 58,552 84.0 

Males ............ - ...... 50,834 55,865 52,502 48,700 411,393 46,472 47,140 48,906 50,310 52,250 53,077 M,047 53,656 83.0 
Females................. 4, 752 4,889 4,837 4,491 4, 707 4,578 4, 511 

3
4
1
, 6
9

03
14 3

4
2
, 7
280
04 4, 839 •1, O:JO 5,039 4, 896 89.l 

1914 •••.•••• ·-·-·-······----· 32,311 32,634 32,172 32,681 32,442 31,959 Sl,816 , , 32,813 32,451 32,204 32,216 97,J 
1909 ......................... 23,714 l!l!,609 ~ 22,9681 13,241 23,661 23,782 = 23,747 23,540 23,943 24,355 2'1,873 25,073 90.2 

Cal!lornia ...... _,_ ...... _ .... _........ 1,466 i 1,886 1,728 1,622 1,463 1,33711,£73 1,2.7511,346 1,39211,400 1,429 · 1,4411 67.5 
Colorado ... ,, .. _, ____ ................. 98 I 89 92 89 89 89 93 100 100 100 125 107 · 103 71.2 
(leorgia.. ............................. 107 90 100 93 101 99 121 126 124 113 111 110 96 71.4 
Illinois ............. , •. ___ .. ___ ,........ 3,0041' 3,039 2,812 2,647 l!,570 2,572 .. 2,694· 2,831 3,280 3,391 3,544 3,452 ·3,210 '72,5 
Indiana_ ......... - .................. __ 1,026 1,244 1,108 993 994 889 8£7 913 098 1,105 1,075 1,094 1,072 66,5 

Iowa ....... _.......................... 72 39 36 37 32 38 109 105 102 98 100 105 63 29.l 
Kentucky ............................ - 13 14 14 14 12 12 13 12 11 14 12 14 • 14 78.6 
Louisiana- ....... ________ ............ _ 54 58 62 62 51 52 54 55 55 56 . 47 40 41 75,8 
Maryland .. __ ,, ................ -..... _ 797 1151 740 769 710 764 814 771 803 857 926 975 784 66.8 
:Massach11setts ...... _.,_ .............. _ 2,483 2,526 21 41.5 B,329 2,345 2,367 2,371 2,431 2,463 2,530 2,623 2,666 2,729 85.3 

~~~~~~--.:::::::::::::::::::::::::::: 5,m 7,4~~ 6,~~b 5,I~~ 5,~~ 4,f~ 5,m 5,~~ 5,g~ 5,i~5 5,m 5,~~5 6,m I ~: 
Nebraska ...................... _______ 1,;&i l,~i ,.1,m 1,s~~ 1,~ 1,~ 1,2~~ l,~~ 1,i~~ 1,~~ 1,g~~ 1,~~~ l,~~ 9U 
NewJersey .. -........................ 12,472 12,911 121 846 11,734 11,£77 11,765 11,946 12,469 12,706 12,818 12

1
988 13

1
077 13

1
127 85.l 

New York ...................... - .... _ 9,687 11,461 10, 829 9, 995 9, 405 8,926 
Ohio_···--·-····· .............. ·-····- 3,670 3, 001 3,462 3,315 S,02S 3,062 
Pennsylvania_ ........................ 7,~i 6,~~~ 6,~~ 6,60~ 6,921 6,~~ Rhode Island ................... ----·· 262 276 
Texas·---····---· ..................... 150 12S 137 133 158 154 

Utah ............................ - ..... 454 492 453 647 437 351 

~~~~iicii:t::::::::::::::::::::::::::: 1,~ 1, 7~~ 1, 769 1,544 1,5~ 1,7~ 
89 89 

W~st Vi~gln a .. _ ................ - ..... 53! 562 517 480 472 452 
WISC011sm .. ____ .... ·-·· ............... 187 219 198 188 174 1so I 

8,920 9,015 9, 152 9 356 
3,247 3,569 3, 762 4; 155 
6,998 7,m 7,m 7,~~ 281 

145 151 146 151 

841! 455 486 496 
1, 7~~ 1,8~ 2,°llii 2,032 

95 
478 527 567 624 
171 169 178 183 

9,647 
4,210 
7,585 

305 
169 

491 
2,075 

101 
635 
197 

o, 765 
4, 138 

7,~6~ 
168 

449 
2, 118 

103 
015 
201 

9, 773 ri\~ 4,197 •, 
7,633 ,85,5 

298 80,3 
165 72.8 

449 62.5 
1,096 72.9 

108 7il.l 
479 

I 
71.2 

186 77.2 



CHEMICALS. 7 

TAm,E 6.-AVERAGE NUMBER OF WAGE EARNERS, BY PREVAILING HOURS OF LABOR PER WEEK, FOR 
SELECTED STATES: 1919 AND 1914. 

STATE. 
Cen· 
SUS Total 

year. 

IN ESTABLISHMENTS WllF.RE THE PREVAILING 
!!OURS OF LA.DOR PER WEEK WERE- I 

I 

I rn ESTABLISHMENTS WHERE THE PREv.1.1LINo 
, j !!OURS OF LABOR PER WEEK WERF.-

Ccn I 1--.. -......,--.,---:----,.--..,----,--
44 Be· I Bo- Be· I STATE. sus. iTotal.1 Be- I I Be- I Be- I 

and tween tween tween 0 vear. i '1 41d tween
1 

I tween tween) 0 • 
un· 44 48.1 48 54. ll4 60. JJer • J au 44 148.t I 48 I 5.1. 5.1 60. ~er 

~--------- der. ~i~ -- .. ~.~ ---·~~ __ [ __ ._[, __ 1 __ 1g~; ~'~~ -·-1 ~~~ j ___ ~i~ j __ _:_ 

UnttcdStates. 1919 55,586 258 2128818,80•

1 

s,123 2,99715,365

1

5,.562 2,1891·1 Nebraska .......... 1919 [ 300!1····· ·····"I 41. •••.• 1······· 10

1

1 16 270 
1914 32, 3111 (2) \•) 947 303 1, 586 12, 912 5,55311, 010 ' I I I 
1909 23,729I (2) ( 2) 86 703 389 9,213 6,581 6,757 1

1 
New Jersey ........ 1919 !12,472j 25 2

1
037

1

4,853 860 260 2,242 2,116 79 
= ===,===== 1914: 6 276·1 (') l') 25 91[ 05 3 457 1115 1,523 

Calllornia.......... 1919 1, 466 4 21 707 17 10 552 33 1221 I' ' II I 1 ' ' 
I New York......... 1919 9, 6871 18 177 3, 061 2, 300) 1, 073 2, 901 123 34 

Georgia ............ 1919 107. ..... ...... 2 15 ...... 42 48 ...... 1Ql4 7,780 (') ('J 2rnJ 39 346 3,611 32.'i 3,229 
I 

llinois............. 1910 3, 004 1 . .. .. . 1, 942 65 497 58 375 66 i Ohio............... 1919

1

3, 670

1 

116' 45 77i 371 20 2, 785~99 283 18 
1914 l,682I C') l') 23 10 02 15 351 1,221

1 
1914 2,011 I (') <'J 380

1
...... ...... 266 u12 

ndiana ............ 1919 1,026 1...... 41 49 ...... •••••• 23 912 i Pennsylvania ...... 19191
1 

7,1341 6.1 ...... 3,7031 t,036 25'1 373 1,380 26.5 
1914 693'1 (2

) (
2

) 27 39 ...... ...... 29 5981 I 1914 4, 74811 ('J (') 4SI 14 ...... 1,359 873 2,454 

Maryland .......... 1919 797
1

. .... 142 16. 186 435 

1
1~

1 
.·.·.·.·i·i· 

11 

Rhode Island ...... : 191U 287!(1· .... 
1 

............ I...... 257 28... ... 2 

Massachusetts ..... m~ ~;~~I ('/ (') 4 Si~ 1,4i~ 5~~ m " Texas .............. i 19rn l~li.. ... ...... 5! lfjl 85. ..... 44 ..... . 

Michigan .......... 1
1
9
9
1
14
9 5, 712 .. ... 3 2, 609 I I, , 1'

"137 719 117 4"19 48 11' Utah .............. , 1019 454~1· 7 ...... so,...... 84 111 ...... 172 

4,503
1 

(') (') 29 18 20 2,040 1,741 661 Virginia.; ......... J m~ l,~1~1::::: :::::: ... ~~! .... ~: .... :~ g~i ~ ... 6io 
Minnesota ......... 11919 162 32 18 6 14 92 .. . .. • I · 1[ 

Missouri. •• , ••...•• ! m~ 1,~~1-(ij" (') 2 r~g s~: 38~ 1~ 1~ ""'591 West Yirginia .• "I mi~ i "~ii::::::::::: ..... ~ ... ::::::::: 4~ 2~ ... :~~ 
I Wisconsin ..... ····I· 19191 1871

1

1 3 .•.••. 61 32 5 80 55 6 
1: I 

1Includes48 and under for 1914 and 1909. •Corresponding figures not available. 

TABLE 7.-SIZE OF ESTABLISHMENTS, BY AVERAGE NUMBER OF WAGE EARNERS, FOR SELECTED STATES: 1919. 

=======:============-,,..,.= ·····--------·------·-~·-·--··--- .. ---,~cc1=-=-=-==1============ 

ST.A.TE. 

TOTAL, ESTATILISJ!MENTS EYPLOYING-

1------11----.--------,---·- -·----~-------~----------.-·--·----- .. ·--------
re, No · 1 to 5 6 to 20 21 to 50 51 to 100 [ 101 to 250 251 to 500 
~ • wage wage wage wage wage I wage wage 
...-- earn.. earnersJ earners, earners, earners, . earners, eamers1 

501to1,000 
wago 

earners1 

inclnslve. 

Over 1,000 
wage 

earners. !i .;~· ers: inclusive. inclusiYe. l inclusive. inclusive. ) inclusive. inclusive. ! ~~ -.---;·-·-
1

-1. 1-.-1---.-... --·-.-- .... I . . . e i=iS ~· ~. ul ~· rn1·.i:1.l ui 13· ~ r£!. rA 7.t· ~ .. o~ .c. 
:=Ii id ..... ~ •~!l l? ... i... ·....t~ ~,,t-.. .~~ ~1-4 ~.s ~~ ~J2 ~~ ;,:f.f5 ~~ ~~ b.QM ~_?j .c - Q - d ....... i:p ..... d ...... ctl . :ad c;; pd (l'3 ~ ,.D Cl ~ Q) ,.Q c ~ a.:i ..- ..... ~ 8 ,!:! d 

~ i is is ~~ ~s ~~ 'j ~s ~~ ~s ~~ u ~~ ~s !?;~ ~s ,,.!l ~s 
"" ~ l"1 l"1 I " l'<1 " l'<1 l'<1 ' l'<1 "' ~ I f'-1 l'<1 

-~Un-itedS-tates-:1-- -------~1-·1---·1-.--1-· -;------
1919....... .. .. . 598 55, 586 1s 153 399 163 2, 030 121 3, 851 50 a, 103 1

1 
47 7, 209 1s I 6, soo 11 • 11, 619 11 20, 475 

1914............ 395 32,311 11 120 I 302 100 I 1,251; 52 ~ 44 · 3,064, 2s 1 4,401 14 4,695 9: 6,191 s 10,647 

California............ 49 1, 466 2 15 32 14 19·i 12 401 3 2471 2 273 1 319 ...... , ......... ·•·•·· ....... . 
. Georgia.............. 7 107 ...... 3 8 2 21 2 78 .............. 

1 
................................... .1 ...................... . 

Illinois............... 33 3, 004 8 19 8 97 7 196 6 386 1 . 2 234 1 477 ...... J.. .. ··•.. 1 1, 595 
Indiana.............. g 1,020 2 6 4 67 1 41 1 83 1...... ......... ...... ......... l I 829 ••.•••••••••.• 
Maryland............. 8 .197 1 3 2 34 2 51 .............. 1 2 325 1 384 ...... 1 ...................... . 

M
M!'••!'chnsetts .•.• , • .. 27 2, 483 3 7 20 6 62 5 165 1 72 1 113 3 1, 263 1 ·I 788 ............. • 

1chigan............. 36 5, 1
16
12
2 

5 14 25 4 64 7 223 1 90 .... •• .. ... .. . . 1 340 1 692 3 4, 278 
Minnesota............ 9 3 11 5 75 . .... ........ 1 76 .................................... ! ......... ······ ....... . 
Missouri.............. 22 1 253 4 10 7 81 ·· 6 166 3 204 1 109 ............ ·-· . 1 . 683 ............. . 
Nebraska............. i2 '300 4 10 3 37 3 96 2 157 .......................... · · · • · · • .. · • • .... ·• · .. · • • · · · • ·· · • · 

New Jersey.'.......... .78 12,472 13 35 16 213 18 565 9 698 15 2,466 3 888 . ·~I g,198 ~ M~~ 
~fuv:;::~:~·::::::::::: ~~ 9,687 1 2~ f~ ii i~~ 16 521 9 663 10 1,5671 4 1,359 ' 11 ' 

~:1d~n:1~i:tt::::::: ~ ~:m l . ~ 2~ 1~ 1~~ .... ~~- .. --~~~- ____ ;_ .... ~~.1..J ·--~~~~~- ~ ~i~ .. J
1 

... ~:-~~- .. J ... ~:-~~ 
Texas................ 9 150 2 5 5 6G 2 79 [ ...... l ........ I ...... ·········\···· .. ·· ............. 1 ......... •••••• •••••••• 

\fl:~~.:::.::.::::::::: 17~ 1,53~4i 2~ 13~ ~ 6~ ····y ..... ~·1-- .. ~-1----~:-1 ~ti 1~! ,:::::: ::::::::: ::::~:1:::~:~~~:1:::::: :::::::: ~1e,t 'i 1_rgima .. •. . .. . . • • • . .. ............ . 
" sconsm............ 30 187 3 17 36 7 63 3 88 .............. ·•••·• ··"·····!·--··· ........................ ······ ········ 

' 

! 

I 
I 
I 
I 

I 
I 
I 

r 

I 
I 
I 

l 
! 
! 
~ 
! 

I 
I 
l 
I 
I 

i 
I 

I 



8 MANUFACTURES. 

TABLE 8.-SIZE OF ESTABLISHMENTS, BY VALUE OF PRODUCTS: 1919, 1914, AND 1909. 
=-

NUMBER OF 
ESTABLISII1!ENTS. 

AVERAGE NUMBER O~' 
WAGE EARNERS. II 

VALUE OF PRODUCTS. I VALUE ADDED BY M-UfUl!'ACTURE, 

I 
1919 1914 1909 1919 1914 1909 I 

I S43R, 658;869 $158, 053, 602 $117, 741, 103 $222, 357, 590 $68, 602, 908 $53, 595,67! 

VALUE OF PRODUCT. 

_ -~~~ 1914 _mo~ f 191~ -·-~1~-~ 
All classes. . . . . . . . . . . . . . . 59S 395 359 / 55, 586 32, 311 23, 729 

I 98, 181 137, 979 124, 9.19 I 39, 026 84,675 57,Slli\ 
616,212 612, 861 596, 910 I 260, 719 299, 293 268,837 I 6, !181, 161 5, 719,359 4, 985, 195 3,.582, Ill 3 162 556 2, 746,341 

{ fi6, 121, 842 2-5, 668, 655 } 41, 227, 479 { 28, 589, 161 } rn'. 011'. 205 16, 870,06! I 39, 373, 056 23, R37,291 I 18, 061, 554 
I I 335, 568, n ~ 102, 077, ·156 70,800, 560 171, 825, 019 46, 039, 118 33, 652,1>38 

Less than $5,000.. . . . . .. . . .. .. . 41 -53 56 •: 30 69 M 
$5,000 to $20,000 ....• ;.......... 5H 51 55 jj 159 171 237 
$20,000 to $lll0,000....... •• .. • . . 132 103 97 11 1, 044 11 066 1, 310 
!!

00
00,ooo()(JO tto ~1;oo000,oo000o... .. . . .. . . . 2~~ l:~~ } 120 ll{ ~,' ~3i } 7, 900 6, 882 

·" • o .. 1 • , •.••• _..... u. I 
$1 ,000,00U nno over.... . . . . . . . . . &3 44 31 I 42, 973 I 23, 105 15, 230 

PER CENT DiSTR!BUTJON, 

All elasses .............. ·I ll)O. or10Q.of1oo.ll 1-·-100.o T _WO. 0 ==1=00=·=0=11====1=00=.=o 1===10=0=. o=\===10=0=. o=ll====l=OO=.=oo\===l=OJ=.=0=1===10,=0.0 

Les~than.$5,000 ............... i 6.lJ I I?.4 1~:6 .. 1 0.1 I o.~ 0.3 (') ~J 0.1 /l 0.1 (1) 0.1 0.1 
$5,0iiO to s20,ooo .••.•.•.•.••••. · / 9. 1 1:1. o 1.,. s " o. 3 , 11. ,, 1. o n

1 
.. 
6
1 I o. 4 n. 5 n. I n. 4 o. 5 

s:w,ooo to $100,000............. . 22. 1 .

1 

26. 1 27. o 1 1. 9 I 3. 3 5. 5 :u; I 4. 2 I. B 4. 6 5.1 
!~oooo,oooooottof1;00.oo,Q()(o',;;~-··········1 397.68 ?78.69} 33.4 '.I{ 181.78 ('} 24.·l 29.0 ·,{ l~.0811 11~·21 } 35.0 { l~.91 } 27.7 31.5 
""" ' 0 • ' '"'"".......... • • ' • v. ' ·'· 17: 3 _1 ___ 67. 1 
Sl,000,()()()and over==·---~:i_~·(JJ___~ 8.6 ( 77.~ I 71~~.:_:_i_ ____ 11_;._5-'----6-l_.6_[ ______ 6_0_.1~---- __ . ··----6-2._8 

1 Less than one-tenth of I per cent. 

TABLB 9.-CHARACTER OF OWNERSHIP, BY STATES: 1919 AND 1914. 

VALUE OF PRODUCTS, i NUMBER OF i AVERAGE NUMBER OF WAGE EARNERS. I 
•ESTABIJSHMFN~sl--· I . '\ 

1

/-----1,-------------1 
II Cen- I OWNED BY- I In establishments 1 

Per cent of total I Of establishments owned by- ' _Per cent of total. 
~ I I owned hy- · 

' SIJS I '1 
/year. I I · -/ Total. --. -

1

. --- - -- --_-!----~j Total. 
~TATE. 

I Inell-' Cor- All I Ind1- Cor- All I !nd1-' Cor- All • Indh"id- Corpora- Alt I Indi- Cor- All 

1 .nalsf1ons. ers. 
1 

uals. tlons. crs. 1 uals .. tlons. ers. , ua\,s. tions. ers. 
I I/ v1d-l~ora- oth-, Yid- I pora- oth- '. vid- ! pora- oth- : uals. tions.· others. vid- para- oth-

----11--111_1 __ 1_ - --.--1-i--!1--1 [---
United States ...... , mm 4S 514 36 ! 55,586 201 S.5,071 314, 0.4) 99.1 0.61$438,658,869 $1,959,441 $433,055,446 $3,643,9821 0.4 98.7 0.8 

1914 44 325 26 I 32, 311 147 , 31, 974 190 ' 0. 5 , 99. 0 0. 6 lli8, 053, 602 892, 905 155, 272, 720 1, 887, 077 I 0. 6 98, 2 1,2 
1909 I 63 ! 270 26 23, 729 I 240 23, 283 206 1. 0 I 98.1 o. 9 I 117, 741, 103 1, 197, 630 115, 321, 196 1, 222, 277 I 1. 0 97. g ·l.O 

Cahfornia.- ............... l'dl9 t 4 40 5 1t46G · 5 1,418 43 0.3 90.7 2.9 10,539.,416 38,141 10,184,906 317,369 0.4 96.6 3.0 
I I 

Colorado ..•.•...••••.••••• 1919 
1
..... 6 1 98 •••••. 198 ....••.•.••• 100.0...... 1,301,141 ........... l l,301,141 ......•.•••....•• 100.0 ...•• 

Georgia ......•.•••..•••••• 1919 1····· 7 .. 107 ....•. 107 .•.•.•.•.••• 100.0 •••.•. 957,293 ........... 957,293 ••.••.•••••.••••• 100.0 .••.• 

lllinois ................... ! 19i9 

1 

2128 3 i 3,004 2,976 228 .•.••• 99.l 0.9 22,000,803 ......... 21,599,109 '4611 694 97.9 2.1 I 19H 3 23 ...... 1,682 5 1;677 .....• 0.3 99. 7 ••.... 8,018,118 . 18;775 8,590,343 ........... 0.2 99.8 •.•.• 

~:::~!~-·.·.::::::::::::::::\ ~:~: 1::::: : .. --·: 1,0~~ :::::: 1,0~: :::::: :::::: :::: :::::: 8,::::: ::::::::::: 8,::;,:~: ::::::::::: :::::: :::: ::::: 
Kentucky •..•••••.•...... \' 1919 1 3 ••.•• i 13 ..•.•. '13 ............ 103.0 .•.•.. 177,0lB .•...••..•• '177,018 ................. 100.0 

Louisiana ................ 1919 ....• ·1 1 f 54 ....•• 154 .••••.•••••• 100.0 ...•.• 312,806 ··-···-···· 1312,SOtl •••.•••.....••••. '100.0 

Maryland ••••.••......•.•• 1919 

Massachusetts... • • . • • . •• . 1919 
1914 

Michigan ••• ·····-·······- lll19 
1914 

3 
2 

9 
11 

:Minnesota ... , ..••..•.•••• , 1919 ••••• 

Missouri ••....•.•••.•.•••• 1

1

1919

1 

2 
1914 3 

Nebraska ................. 1919 

New Jersey ••.•.•.•••...•• 1919 
JQ14 

4 
4 

08 ·---·i 
I 

20 
17 

11 
5 i 

\ 
25 2 ! 

2~ .• J 
18 
16 

11 

72 
58 

21 
31 

1 I 
I 

~ ! 
Ne

0

w York .•.••.•.•••••..• 1919 8 76 4 I 
: 1914 10 57 31 

Ohio •• ······--···········j m~ I ~ ~ -··q 
Pennsyh·nnia ............. J HJ19 2 53 ~ I 
Rhode Island ............. / ~:~; I· .. ~. 

3

: 1 I 
Texas ..................... 1919 . . •• . 8 1 [ 

\~-tahlni·:····-···· .......... 11919 ..... ·:8:8 .::·:·~····.111 
1rg a .................. i 1919 1 

Washington .............. ] 1919 .•.•• 
I 

Wisconsin ..••..•.••••.•.. 

1

! 1919 i 7 

AU other states........... 1919 I 4 29 2 j 

llncludes the group" All other." 

797 •••.•• 797 ..•••• -----· 100.0 •••••• s,2111 426 .•••.•••.•• 5,277,426 •••.•.•••••.•.•.. 100.o 

2,483 
1,395 

~'~ I 

14 
12 

162 ..•••• 

300 

12,472 
6,276 

9,t\87 
7, 780 

143 
121 

52 
82 

2,404 
1,374 

5, 708 
4,493 

162 

1300 

12, 429 
6,255 

9,613 
7,613 

3, 670 .•••• - 2 3, 670 
!!, 017 I 5 21 012 

7,134 
4, 748 

287 .•..•. 

150 

454 ...... 

7,116 
4, 732 

l 287 

11.50 

454 

1, 847 ••..••• 1, 847 

37 
•21 

1. 7 00,8 
••·•·· 98.5 

1. 5 
1. 5 

9(1.9 - .. 
0,3 99,6 ""0:1 4 

•••••• 100.0 

242 •·•••· 96.6 
28 0.4 96.3 

22 
85 

····-· 100.0 

o.a 90. 7 
0.3 99. 7 

0.5 00.2 
1.1 97. 9 

·•···· 100.0 
0.2 99.8 

218 ••••.• 99.7 
•16 ---··· 99,7 

.••••• 100.0 

••••.. 100.0 

•••... 100.0 

.••••• 100.0 

3.4 

::~:~:I 
0.2 
1.1 

0.3 
o.3 I 

..•... 1 

I 

······! 
...... i 

90 ...... 90 .•••.. .••••• 100.0 
...... 1 

3,: 1 .... ~. 131 

3,037 

49 

• 24 

3. 7 70.1 

119.2 
26.211 
0.8 

• Includes the group "indl\riduals." 

17,305,166 
6,6&1,1118 

37 850 834 
13; 891;415 

169, 189 

l 25, 170 
26, 300 

16, 866,495 
6, 524, 735 

l,455,658 .......... . 1,455,658 

12, 943, 083 
6,686, 778 

1~;~~;~~ .... i7;44o· 
2,304, 793 

84,033, 941 
31,686, 865 

88, 101,532 
42,876, 880 

l 304, 321 
I 125, 248 

l 2, 304, 793 

83,639,620 
31, 561,617 

890, 247 86, 921, 539 
583, 440 41, 435, 938 

32,719,466 ••...•••.•• •32,719,466 
11, 388, 140 l 24, 280 11;363, 860 

73,332, 932 
22,387,835 

1,399,346 

1,394,354 

1, 708, 057 

12, 765, 281 

1, 363, 434 

2, 074, 299 

17, 477,656 

43, 249 

72, 713, 960 
22,072,933 

11,399,346 

l 1,394,354 

1, 708,957 

2 12, 765, 281 

1,363, 434 

1,670,850 

17,023, 500 

269, 532 1. 0 97. 5 
• 100, 183 . • • • • • 97. ~ 

1.6 
2.4 

·••••• 100.0 
• 594, 846 • • • • • • 95. 6 4.4 

231, 904 o. 3 96, 4 3.3 

.•••.• 100,0 

0.5 ,99.5 
o. 4 91),6 

289, 7·16 o. 1 98. 7 0.3 
857,496 1.4 96.6 2.0 

1618, 972 
• 314, 002 

.•.••• 100.0 .... . 
0.2 09.8 .... . 

•••••• 99.2 o.s 
.••••• 98. 6 1.4 

. ............ ······ 100.0 ····· 

···········/ ..... ~ .. 100.0 ····· 

. •...•.•..• :····· ·1100.0 ..... 

••·•·••••·• ....... 100.0 ····• 

···~~~:;~· l.·~.·J::~ ··~:; 
'454, 1561 .••••• \ 97.4 2.6 

• Less than one-tenth of 1 per cent. 
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TABLE 10.-NUMBER AND HORSEPOWER OF TYPES OF PRIME MOVERS: 1919, 1914, AND 1909. 

NUMBER OF llNGINES OR MOTORS. HORSEPOWER. 

POW!ll\, Amount. j I'er cent distribution. 
1919 1914 1909 

1919 1914 1909 

----~~---· 

376, 940 282,385 

1009 I 19111 ' I 1914 

208, 657 I 100. 0 100. O 100.0 Primary power, total... - -..... - ....... -............. __ . __ . 
--:---1--~-1-----11-----1·~----1-----!----1----1----

12,000 3,379 2,210 

250,445 133,426 
241, 749 124, 329 
127, 164 } 124,329 

115, 7441 60.4 47.2 55.!i 
103,488 64.1 44.0 49.6 

103,488 \{ 33. 7 } 44.0 49.6 

0wned ... __ ...... -----. ---. - . ------ ----------- . .. . . . . . 1, 508 1 129 1 3091 

Stea:n~nes:::::::::::::::::::::::::::::::::::::::j ug~ } 1;001 ~::~ ·{ 
Turbines....................................... 219 l,061 

1

. 114,585 
.5,004 5,962 
3,692 

30.4 
1, 190 I 1. 3 2.1 0.6 

11,066 1. 0 5,3 
Internal-comlmst1on enp:!nes ..... ----............. I 122 47 39 
Water wheels, turbines and motors ........ ···-'···) 31 21 39 3, 135 1.1 

126,49.1 148, 959 
126,419 134, 481 

76 H,478 

92,9131 33.fl 52. 8 44. 5 
92,007 33.5 47. ll 44.1 

84{\ (') 5.1 0.4 

Rented ............................................... ! 10,492 2,250 901 I 
Electric ........................................... i 10,492 2,250 901 
Other ........•.•..... ·. -- .... · · .. -··. ·. · .. · · .... -· ; .......... -· ....................... . 

El~N:~!i~{ii~i~i~~ii~~~~~~~:;~~b~ff~~::::::::::::::::I i~;li~ ~:i~? ::~i 11=====l=====,I=====; 
235,973 172,510 
126,419 134,181 
109,5M 3~,029 

I 
100.0 I 100.0 100.0 156, 100 I 

92,007 ' 5.1.6 78.0 58.8 
64,6421 46.4 22.0 41. 2 

·"·-----· -~·------
1 Figures for horsepower include for 1009 the amount reported under the head of" Other" owned power. ' Less than one-tenth of 1 per eent. 

Cen-
STATE. SUS 

year. 

United States. 1919 
1914 

Clllilornlll. •......... 1919 

Colorado •. . . . . • . . . . 1919 

Georgia•. . • • • . . . • • • 1919 

Illinois............. 1919 
• 1914 

Indiana •........... 1919 

Ipwa• .............. 1919 

Kentucky•......... 1919 

Louisiana... • • • . • • • 1919 

Maryland•.. . . . • • • • 1919 

Massachusetta...... 1919 
1914 

Michlgan ........... 1919 
1914 

Minnesota.......... 1919 

Missouf!... •. •• •• . . . 1919 
1914 

TABLE 11.-FUEL CONSUMED, BY_ STATES: 1919 AND 1914. 

COAL, 

Anthra- Bitumi· 
cite 1 nous 
(tons, (tons, 
2,240 2,000 

pounds). pounds). 

Coke 
(tons. 
2,000 

pounds). 

Fuel 
oils 

(bar
rels). 

Gaso
line 
and 

other 
vol a· 
tile 
oils 

(bar
rels). 

Gas I 
(1,000 
cutdc 
feet). 

I __ c~Ar._. __ Jj \ 17:: I 
1 II Coke Fuel I and I Gas 

STATE. ~~~- An~hra· 1.: Bitumi· \ (tons, oils ~-~~ 1 0,000 
. cite r nous I 2,000 (bar- . , culoic 

J ear. (tons, , (tons, I pounds). rels). ti_le 1 feet). 
2,240 . 2,000 11 I r oils I 

-------~- pounds).1pounds).l ___ ) ___ i~1~t ! __ .. 

:~::: ~ii::~ ~~: ::: ''e:'. H::: ! ::::;;,~: ::: ;;;; ii},~ I 1;,~ I ~~I ~;; ;,,~ 1·· ~;~ 
4,877 121······· 60 I New York .......... 1919 64,88.1 483,7081 95,4~9 5,210 358 23,llOO 

1914 125,066 363,440 i 75,062 7,,j144 l') lll,440 

1:~ 40:::: 2~::: --~~:~~~- ·--~~~-·--~~:;~~I Ohio ............... m~ ·----~~~- ~~g~~: 
...... .. . .. .... 254, 457 7, 072 322 (!:!) 70 , 4'1, 199 1,' I Pennsylvania ••••.•. 1919 17, 872 ~ 

1a8, 218 a, 311 s; 003 ................ , 1914 51, 836 338, 040 I 

95, 108 
56, 168 

7,893 
5,247 266 

16, 157 
3,292 

1,287 

613 

66, 705 

44,699 
46,570 

2,500 

607 

1,500 

42 

133 
9, 782 

190 967 341 161, 828 
16, 821 854: 567 so, 534 

5,801 

50 
so 

5, 141 

ai, 564 
41, 964 

1,040 

3,446 
1, 879 

105 25 ••••••.•. I Rhodelsland •••.•.. 1919 .•.•..••• 6,016 ! 77 

15, 003 

6, 198 106 

3, 764 
1,555 '"(ij"" 

4,014 

7,200 

751 
860 

740 

4,480 
2,949 

Texas• ............. 1919 

Utah• .............. 1919 

Virginia• ........... 1919 

Washington'·...... 1919 

West Virginia. . .. . . 1919 

Wisconsin• ......... 1919 

All other states..... 1919 
1914 

60 

52 
7,892 

221 2,507 

l:~: ~:~ r~~: ~~~-
71511 ........ . 

13,157 it 3,670 

5, 941 1'1 10 
. 55 917 23, 740 
260:4531 29, 8117 

:I 

22!i I 8, 424 1;;, 086 
502 (') 1, 525, l!l 

48, 507 734 gg 050 
12, 731 (') 335; 137 

2,652 

14,854 

12,086 

130 

4,5n 

35 

822 

6i3 

...... -~ -. -· -- -.. 
10 ······---

30 , ....... 1,426,4C6 

11 ........ . 

7,232 3 137,904 
457, 235 (') 375, 796 

1 Includes some sernianthracite. •Included with figures for fuel oils. •Included in" .All other states" in 1914. 
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SPECIAL STATISTICS. 

MATERIALS. the consumption of the materials called for by the 
Table 12 presents comparative statistics for mate- chemical schedule, and hence the figures do not rep

rials used in the chemical in<l,ustry, inclusive of "Coal- resent total consumption of the specified materials. 
tar products" and "Sulphuric, nitric, and mixed · Pril,!-cipal materials, by industries.-The consump
acids," for 1919, 1914, 1909, and 1904. Establishments tion of certain of the leading materials asked for specif
assigned to other industries but manufacturing chem- ically in the various special schedules are given in 
icals as subsidiary products, did not, as a rule, report Table 13 by industries. 

TABLE 12.-MATERIALS: 1919, 1914, 1909, AND 1904. 

[Tons, 2,000 pounds.] 

1919 I 
Sulphuric, 1914 19011 I 1001 

Coal-tar nitric, and I Total. 

PER CENT OF INCREASE.I 

llll·I- rnou- I, 1901-
lll19 1914 11909 

----· 
38.31 47.7 

Chemicals·· products. mixed i 

--------------------1------11----- 1-----,--ac-id_s_._,i 1----11---
!soo, lss, 12~ $69, 531, 2~-;lm, 010, 595 Total cost .................................. ____ . $296, 155,374 $216,301, 279 S63, 996, 734 /$15, 857,361 

::iulphnr: 
Tons ............................................. . 
Cost ............................................. .. 

Pvrite: 
• Tons ............................................. . 

Cost .............................................. . 
Nitrate of soda: 

Tons ............................................. . 
Cost .............................................. . 

263, 2.56 
$6,062,915 

695, 974 
$4, 381, 185 

78, 810 
S.5,331,440 

Sulphuric acid: 
Tons.............................................. 452,445 
Cost............................................... 54,933,900 

Nitric acid: 
Tons ............................................. . 
Cost ............................................. .. 

Mixed acid: · 

27,340 
$689, 713 

Tons.............................................. 28,971 
Cost............................................... $2, 921, 882 

.~ mmonium sulphate: 

tfg:i~·-::::::::: ~=:::::::::::::::::::::::::::::::::: 
.Alcahol; • 

4,366 
$368,222 

Gram !ethyl)-
Gallons.................................................... 1~817, 784 
Cost........................................... ·$950,438 

Wood (me "'hyl)-
Uallons ........................... _............ 2, 888, 786 
Cost ........................................... $3,631,183 

Fuel and rent of power, cost ........................... $39,005,662 
All other material, cost ................................ $225, 878, 834 

153, 018 
$3,599,968 

10 308 
$218; 162 

99, 930 
$2,244, 785 I 56296 77,4501 51,526 

Sl, 1e2; 632 $1, 433, 743 Sl, 071, 229 

192,851 ........ ~ ..... 503, 123 
$1,321, 242 . $3, 059, 943 

889, 695 597, 691 334, 207 
$3, 769, 467 $3, 170, 188 $1, 745, 416 ................... 

35,633 
$2, 188,039 

7, 632 35, 545 
$656, 233 $2, 487, 168 

. 58, 101 52, 976 ' 45, 021 
$2, 696, 172 S2, 373, 220 $1, 895, 248 

219, 676 .57, 512 
s2, 573, no $1, 520, 055 

' 

17.ll, 257 
$840, 115 

164, 774 
$1, 51.5, 982 

I 22, 301 1 0391 4 000 7, 819 
s295, 311 s19f, 402 s200; ooo $641, 4os 

! • 4,078 24,893 1··- .. ······· 6,015 
$446, 332 $2, 475, 550 • .. • . • .. . • • . $698, 664 

4, 102 240 241 9, 586 
$339,431 $26,582 $2,209 $567,249 

: 1, 392, 157 425, 619 8 296, 886 

I 2~::~ :~~ s:: :: 1, ~:~ I l~:::, :: 

58,5.'i2 
$564,390 

104,489 
$945,486 

1,525 
$139, 591 

3,068 
$320, 818 

4 546 
$335;672 

1, 734 
$156,605 

1,675; 
$88,013 

5,676 
$356, 109 

479,428 . 
$287,416 

187,389 
$449,604 

949, 212 601, 077 
$370, 017 $367, 223 

$8,566, 924 
$52, 202, 083 

$·1, 913, 267 
sa 1, 840, 190 

207.9 
=1= 

308.0 -27.5 50. 7 
422.0 -18.9 33.8 

-21.8 48.9 7F.8 
16.2 18.9 81.6 

35.6 9. 7 17, 7 
97. 7 13.6 25.2 

174. 6 352.0 -41.0 
225. 5 109. 0 -40.:i 

249. 7 413;0 -50.3 
7. 5 359. 0 -56.5 

382.0 32.3 162.2 
318.0 108.0 114.3 

-54.5 472.0 -70.5 
-35.1 544.5 -75.3 

512.0 -38.l• 156.0 
555. 0 -49.5 -36.1 

97.3 54.3 57. g 
529.0 56.0 0.8 

229. 0 38,4 74.4 
214.1 39.0 49.8 

I s2, 793, 080 $835, 630 s2, 483 j $577, 122 

1 sa2, 742, 310 s1, 141, 033 s2, 122, 319 jsu, 854, om 
1$169, 287, 201 $53, 693, 318 $4, 898,31.1 $72, 556, 462 

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

1 .A minus sign (-) denotes descrease. 

TABLE 13.-SPECIFIED MATERIALS, BY INDUSTRIES: 1919 AND 1914. 

1919 ll 1914 19111 1!114 

lNDUBTRY. 

Quantity., 
I/ INDUSTRY. 

Cost. I Quantity. Cost. QU(lntity. Cost. Quantity. ·' Cost. 

I 
. --- ---

SULPHUR, ' NITRATE OF BODA. 

Total, tons ................... 570, 769 $13' 671, 065 I 82,248 $1, 730, 647 Total, tons ................... 418,371 $31, 233, 537 412, 748 $19,264,181 

Chemicals .......................... 153,018 3, 59Q,968 i} 
Chemicals .......................... 35,633J. 2, 188, 039 } 25, 715 1, 176, 733 

52,679 1,085,877 Coal-tar products ............... _ .. 7,632, 656,233 
Coal-tar chemicals .................. 10,308 218, 162 Sulphuric, nitric, and mixed acids. 35,545 2, 487,168 32,386 1,519,439 
Snlphnric, nitric, and mixed acids. . 99,930 2,241, 785 

·1 
3 617 76, 755 i~Wrl:r~~----·------ .............. · 174, 742 13,154,333 190, 960 8, 979,877 

~:/lllfz~';.::::::::::::::: ::: :: : : : : : 25, 797 6.59,219 15:832 372, 763 
221,558 5, 669,331 I 2,041 42, 716 For acid manufacture .......... 1~5·~ 1, 692, 614 15, 134 704,581 

Petroleum, refining ... _ .......•.... I 5,241 136,828 

I 
2,035 42,423 For· mixed fertilizers ....•. : .... 10, 091, 790 147,050 6, 807,228 

Other industries .............. _._ .. 54,917 1, 142, 772 G,044. 110, 113 Other industries ................... 12:404. 863,360 1,503 76,323 

FYRITE. SULPHURIC ACID. 

· Total, tons ................... 1, 146,ll58 8, 757,~2 
I Total, tons ................... 1, 850,828 25,277,462 1,359,519 10, 278, 6l3 i l,581, 607 7,822,030 

Chemicals ..... _ ... _ ........•..•... · I 192,851 1, a21,242 I 
Chemicals ............ _ ... _ ......... 219,676 2,573;730 } 146,415 1, 287, 129 357,385.11,522,165 Coal-tar chemicals .................. 57, 512 1,520,055 

Sulphuric, nitric, and mixed acids. 503, 123 3,059,943 532, 310 2, 247' 302 Sulphuric, nitric, and mixed acids. 175,257 840, 115 118, 359 228,8.53 
F.xp!osives ........................ -1 6,812 46, 147 

I 
25, 8851 139, 496 ~~lf1~:r~~:::::::::::: ::::::::::: :: 62,069 976,295 52,398 723, 795 

Fertilizers ......... -................ 398,602 3, 919,050 613,842 '3,590,235 ~M~ 8 223,533 728,889 4,387, 317 
. Petroleum, ref ming ................ 26,275 224, 700 23, 669 163 630 Petroleum, refining •............... lo; 321,210 290,455 3,519,552 
Other industries ................... 19,295 186,820 28, 516 159;202 0th er industries ..• : ............... 75; 573 816,464 23,003 131, 997 
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TABLE 13.-SPECIFIED MATERIALS, BY INDUSTRIES, i919 AND 1914-Continued. 

19111 1914 

INDUSTRY. 

PRODUCTS. 

No important changes have been made in the classi
fication of chemicals since the census of 1914, but 
additional delimitation of the groups has been found 
advisable, and some rearrangement of items. So far 
as practicable 1914 figures have been grouped to 
correspond with the statistics for 1919 so that com
parisons·;m.ay be fairly ma.de. 

The products are classified under 10 groups, and 
Table 14 presents the figures for group totals for 1919, 
1914, and 1909. 

TABLE 14.-PRODUCTS, GROUI' TOTALS: 1019, 1914, AND 1909. 

1919 1914 1909 
-------------1--·-____ , ___ _ 

'l'otal value ..............•........... $685, 268, 285 $200, 195, ~J5 Jl50, 580, 149 

6he
1
chemical industry ..................... -i:JS,658,869 } 158 053 602 117 741 

S oa-tar_pro~uqts .......................... 135,482, 161 ' ' ' ' '10
3 

Ch
ulphµnlsc, mtrIC1 a,nd mixed acids......... 31, 470,480 15, 215, 474 9, 884, 057 

emiea , subsidiary products o! other 
industries................................ 79, 656, 775 26, 926, 759 22, 954, 989 

GROUP. 

h~l~olliilll1iiiilicyaiiog· .iii."camp· oiinds: ~,' &~i,' ~~~ 1 32, 837, 254 26,<~>s, 611 
III Soda di d d a

8
2' 

064
626' 

9aa~35 .- s,so uman compo1m s ....... 99,689,828 25,048,019 
IVV.-Potash, potas~ium and compounds... 18, 407, 253 1; 905; 744 (') 
vi-~ym,~_luminum and compounds•.... 4<1,433,482 (') (') 
vri-:=..c:f-t~~gcl;o:fcou1 nds......... .. . . . . . 12, 392, 806 5, 302, 359 3, 215, 726 
VIIT.-PJasti . e ca s................... 133, 499, 742 i:J, 492, 45:J 7, 969, 672 

1x.-comJ?re~~eci ·,;iia: iiqiieticri 'i;ii808:.::::: ~Ug; 8i~ M; ~?g; ~~ 7
' ~~2• 732 

X.-Chem1cals, not elsewhere spccifi~d.... 156, 672, 155 52, 898, 172 48, S.51, 270 
1-----1-_:__:__.1_.......:........:.~ 

Groyp total, gross .......... .' ••••.••..• 694, 097, 973 (') (1) 
utergroup duplications............ .50, 105, 073 (') (') 

l---:--·i-----1--~~ 
Total chemicals, net ........ ~...... 64\ 992, 900 

:By-prodµcts and residues of chemical -~ 
:B opergjtons.. .. . • . . • . . .. . . • • . . . .. . . . . .• • . • 25, 92.3, 661 
Ay-pr tucts,_ not chcmlcal................. 14 870, 876 

moun received for contract work........ '480, 8-18 

191,895,464 142,486,46.1 

4, 409, 620 s, 884, 608 
3, 702, 017 } 2 209 078 

188 734 ,- ' , I 
------------·····-----....!...------"------

1 Comparable figures not available. 
'Alnms-1919, Sl7, 055, 891; 1914, $3,467,969; 1909, $1,022,355. 

436,509 

422,122 

Group I is devoted exclusively to acids. Three 
groups, II, III, and IV, are built upon the most im
portant alkalies-ammonium, sodium, and potassium
and include elements, oxides, hydroxides and salts· 
while Group X gathers in all of the les~ important 
metals and basic elements, derivatives of both and . . ' 
orgamc compounds. Salts in Groups II, III, IV and . ' X m a measure duplicate the acids of Group I. 

:f'.ive groups depend upon other than chemical sepa
rations. Group V, alums, aluminum, and com
pounds, concerns chiefly a class of mordanting com
pounds, and Group VI1 bleaching agents. Group VII 
is differentiated by the basic material. Group VIII, 
plastics, expresses by the title the character of the 
chemical products. Group IX is dependent upon 
physical state and method of marketing. The mem
bers of these :five groups belong within one or more 
ofthe other subdivisions. It is designed to make 
each group, so far as possible, comprehensive of the 
products within its .scope. 

This duplication exists only to a small degree in the 
. statistics for the prior censuses, and the amount of 
duplication in the statistics for 1919 is noted. 

Owing to the fact that the term "Fine chemicals" 
is applied not only to compounds that are rare and of 
high unit value, but also to specially refined grades 
of other chemicals, a separation on this basis has not 
been attempted. It would imply another basis of 
separation, namely, that of purity or value, and with 
fine chemicals any conclusions drawn from the :figures 
would be open to question on account of the large per
centage of these products concealed in lump sums of 
unenumerated items. 
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The aggregate figures necessarily include the by
products and residues of chemical operations and 
the income from other sources of the establishments 
reporting. The total value of products, $685,268,285, 
includes chemicals to the amount of $643,992,900. 
The groups as presented involve a gross total ~f 
$694,097,973, of which amount $50,105,073 is inter
group duplications. For example, carbonic acid 
(carbon dioxide) value $6,574,250, is included in 
Group I, Acids, and also in Group IX, Compressed and 
liquefied gases. 

The following tabular statement shows the per
centages of increase of the several items given in 
Table 14 for the census periods 1914-1919 and 
1909-1914. 

--- -·--·--·-----·-· ~--
---·~-~-----

PERCENT OF 
INCREASE 
(TABLE 14). 

1914- 1009-
1919 l!JH 

--------- ~-----------~ ---
Total. ....•..•.......•.•••..•••.•..•......•......•....• 

The rhcmicalindustrv ....••••.•..•.•.•......•......•.•..•... } 
Conl-tar products .... : ...............•.•............•..•...... 
Hulph!.lrlc, nitri~, ~ml mixed acids ...... : .... .,·.· ...••.•..•... 
Chemieals, 8Ubs1d1ary products of other mdustrrns ..•......... 

242 

263 
107 
196 

33 

34 
.54 
17 

!.-Acids, aluminum, and compounds ..•....•........••.. ,.. 162 26 
IL-Ammonium ancl cyanogen compounds................... 186 ••••••.••• 
III.-Sodas, sodium and compounds......................... 206 30 
IV.-Potasb, potassium and compounds..................... 133 •••••••••• 
V.-Alums1 aluminum, and compounds ...•.•..•..•..•....••..........•••..•...• 
VI.-Bleacnlng compounds... . • . • . • . . • . . . . • • . • . . . . . • . . . . • . • . 134 65 
VII.-Coal-tar chemicals..................................... 889 69 
VIII.-Plastics.. .••.•.. •• . . . . . . . . • . . . . • . . . .• . • •. . . .• . . . • . . . . . 458 86 
JX.-Comriressed and liquefied gas.es......................... 315 •••• 
X.-Chem1cals, notelsewltorcspeci.fied •..• ,,................. 196 ····• · 8 

Total cltcmirals, net .•...••.•.....•..•••........•.•..•... --;J361 ___ 3_5 

GROUP 1,-ACIDS. 

Chemical substanc~s can be subdivided into four 
main classes: (1) Acids, including acid oxides or an
hydrides; (2) Bases, including basic elements, oxides 
and hydroxides; (3) Salts or combinations of acids 
with bases; and (4) Other compounds of 'neutral char
acter. For purposes of census classification, free 
acids and their anhydrides are included in Group I, 
while bases are subdivided into a number of groups 
each of which includes a basic metal or element and 
its oxides, hydroxides, and salts, with acids. Thus 
acids appear as component parts of other groups, and 
the acids ~ppearing in Group I are largely duplicated 
in the salts of other groups. , 

Table 15 presents the detailed statistics for acids for 
1919, 1914, and 1909. The table shows the number 
of establishments reporting specific· products, and, 
where available, the quantity made and consumed 
in the same establishment has been given in addition 
to that produced for sale. Average unit values have 
been carried into the table as an index of the 
advance in values where the production data for 
prior years were comparable. With respect to the 

major acids, the distribution of the establishments by 
e geographic divisions is given in Table 16. 

TABLE 15.-GROUP !.-ACIDS. 
==============r===r=c=·--== 

1919 1909 

--·------
Value ofproducts ..•.•...•.••.•..... $80, 194, 195 $32, &17, 254 $26,068,617 

-INORGANIC ACIDS, value ........•........ $59, 875, 958 $25, 082, 873 •• •·•·····• 

Arsenic and arsenious acids: 
Number of establishments................ 6 
Total production; pounds ..... '............ 2, 622, 389 

For sale-
Pounds........................... 1,076,000 
Value............................. $108, 233 

Made and consumed, pounds.......... 1, MO, 389 
Boric (boracic)acid: 

• Number of ostablisluncnts .........•...... 
Pounds ...................... ············• 
Vallie .•........... , ...................... . 

Unit ve.luo, pound ................... . 
CarbOnic acid (carbon dioxide C02): 

Number of establlsluncnts ............... . 
Pounds ....•....•..............•.......... 
Value .•.•........ • ...•..................... 

Unit value, pound .........•.......... 
Bydrocbloric (muriaLic) acid: 

Number of establishments ............... . 
Total production, tons ................... . 

Forsale-
Tons .....•......•...••........•... 
Value ..........•.................. 

Unit value, ton .............. . 
Made and consumed, tons ............ . 

6 
13,4M, 100 
$1, 751,682 

$0.12 

42 
50, 771,411 
$6, 574, 250 

$0.11 

40 
221, 7,JU 

150, 090 
$1, 312, 2ri:i 

$29 
71,659 

Hydrofluoric acid: 
Numbar of e.~tablishmonts................ 6 
Total production, pounds................. 5, 7:J2, 198 

For sale--
Pounds ......•.......•............ 
Value ..•..........•.....••...•.... 

Unit value, pound .....•...... 
Made and consumed, pounds .........• 

Mixed acid (sulphuric-nitric): 
Number of establishments .......•••...... 
Total production, tons ......•............. 

For sale--
Tons ..............•............... 
Value .•......•.............•..••.. 

Unit value, ton •.............. 
Made and consumed, tons ......••...•. 

Nitric acid: · 
Number of establishments ..•............. 
Total production, tons ..........•......... 

Forsa.le-
Tons ..••.••.•.•... : .........•..... 
Value ..•..............•........... 

. Unit value, ton .............. . 
Made and consumed, tons ..•.......... 

4,!l20,017 
$440, 1&1 

so:10 
1,412, 181 

42 
lH,880 

46,428 
$4,426, 637 

$9/i 
68, 458 

59 
86,092 

Phosphoric acid: 
Number of establishments................ 9 
Total production, pounds •................ 221 109, 302 

For sale-
Pounds .................•..•...... 
Value ............................ . 

Unit value, pound .....•...... 
Made and consumed, pounds ......•.. 

Sulphuric acid: 

13, 37!l, 501 
$1, 711, 1'18 

$0.13 
8, 729, 801 

216 Number of establishmonts .........•...•.. 
Total production reduced to 50' Baumtl, 

tons...... . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 552, 581 
For sale-

Tons.............................. 3, 331, 362 
Value ..........•...•.......•...... $35, 032, 605 

Unit value, ton. . . • . . . . . . • • . • • $10. 32 
Made and consumed, tons............. 21 221,219 

Production according to strengtlt-
For sale-

50' Baumtl--
Tons.......................... 839, 780 
Value......................... $9, 543, 118 

60'BaumC--
'rons.......................... • 949, 371 
Value ...................... : .. $9,408,800 

66' BaumC--
Tons ...........•.......••.... _ 707, 303 
Value •....•.•.............•... $13, 521, 310 

Oleum or fuming-
Tons ...... ; • . . . • .. .. .•. .. . ... . a 133, 655 
Vaine......................... $3, 309, 371 

~ Unit value, ton........... $31 
Made Bl1d consumed, tons-

. 50' Bamnc ..•....••••.•....•••••• 
60° Baume ....................... . 
66' Baume ... , ................. .. 
Oleum or fuming ..•.•••.. ' ....... . 

Sulphuric acid' reclaimed: - · 
Number or establishments ............... . 
Total production, tons .....•.............. 

For sale--

1, 910,332 
70,681 

126,S92 
18,149 

65 
47:l,555 

Tons..... . . . . . . . . . . . . . . ... . . . . . . . . . 05, 110 
Value............................. $803, 144 

l\fade and consumed, tons...... . . . . . . . 378, 436 

(See footnotes at end or table.) 

........................ ....................... 
(1) (1) 

. ............. ··········· .............. ··········· 
5' 5 

8, 58·1, 311 5,554,914 
$588, 981 S2il5,176 

$0.07 $0.00 

38 35 
r.o,.11ii, 77!l .J7,95.1,2ill 
$2, :120, 685 $2,3.iu.m 

$0.0·1 $0.05 

31 38 
108, 581 122,367 

85,438 101,607 
$1, 3·18, ~7g $1, 758,335 

$l7 
83, 146 20, 760 

9 10 
7, 209, 248 8,027,200 

5,:J73,057 
$325,540 

$0.00 

6,812,914 
$2\).j,319 

$0.!ll 
1, 835, 591 1, 184,316 

37 '. 14 
112, 124 

42,"25 28,091 
$2, 201,4.80 Sl,860,~ 

$51 
09,399 

52 25 
78, 589 68, 717 

14 685 13,llll3 
$1,591:625 $1,357,: 

$108 
03, 904 55,05! 

7 .............. ··········· 
12,.120, 191 • .. $007;50.i $680,239 

$0.05 
............. . ..... ., .... 

194 18.1 

4,071,566 2, 164,455 

2, 338,284 1,479,200 
$15, 395, 133 ~l0,103s6~ 

$6.58 
1, 733, 282 1,285,255 

4.51, 121 528,263 
$2, 709, 350 $3, 176,430 

515,052 177,4ll 
$3, 754, 860 Sl,038,31i8 

732, 186 453,310 
$8, 042,422 $5,454,002 

62,354 • 28,5M 
$888, 495 SJ34,li3& 

$14 $15 

1, 250, 112 1, 115,0lS 
249,927 11,970 
96,280 99,249 
15,41H 3, 743 

14 . -.... -.... 
............ - ···-······· 

136,300 
$518, 890 

7,069 
$62,ll35 

... -·········· 
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TABLE 15.-GROUP I.-Acms-Continued. 

1919 1914 1909 
--------~---!--·---·-'------

O!IGANIC ACIDS, value .................. $26,318,237 $7, 754,381 
1----1----1----

Acetic acid, value .......... •· ........... · .... . 
Acetic, dilute and riyroligneous-

Number of estaolishmeuts .......... ~. 
Total production, pounds ......•...... 

Forsale-
Pounds •.............•..•..... 
Value ....................... .. 

Unit value, pound ...... .. 
Made and consumed, pounds .... . 

Acetic, glacial-
N umber of establishments ........... . 
Total production, pounds ............ . 

Forsale-
Pounds ...................... . 
Value ..•...................... 

Unit value, pound ....... . 
Made and consumed, pounds .... . 

Acetic anhydride-
Number of establishments ........... . 
Total production, pounds ............ . 

For sale--
Pounds .......•..•.....•...... 
Value ........................ . 

Unit value, pound ....... . 
Made and consumed, pounds ..•.. 

Citric acid: " 
Number of establishments ............... . 

, Total production, pounds ..•.....•........ 
Forsale-

Pounds ..••.................••.... 
Value .........•............•...... 

Unit value, pound ........... . 
Made and consumed, pounds ... . 

Lactic acid: · 
Number of establishments ............... . 
Value .................................... . 

Oleie acid: 
Number ol establishments .. -. ............ . 
Total production, pounds ..•.............. 

For.sale-
l'ounds ...••.••..............•.••. 
Value .........•••..•.....••....... 

Unit value, pound •.•.••...... 
Made and consumed, pounds ..... 

Stearic acid: 
Number of establishments ..............• 
Total production, pounds ..•••••..•..•... : 

Forsale-
Pounds ••.•••.•••.••••............ 
Value .....•....•... ~ •.••....... : .. 

Unit value, pound ........... . 
Made and cousumed, pounds .•....... 

Tannie acid: 
Number of establishments ............... . 

~~:a~::::::::::::::::::::::::::::::::::: 
Tartaric~~f~~alue, pound ................... . 

Number of establishments ............... . 

Oth~JS~~;: :: : : : : : : : ::: : : : : : : : : : : : : : :: : : : :: : 
bnorga_nif • ........•................. f ... . 

rgamc ................................. . 

$4, 264, 044 $1, 272, 294 

13 I 

42, 248,803 

33,057, 776 
$1,359, 521 

$0.04 
O,Hll,027 

6 
21}, 131, 487 13 ._ 13 

19, 2·~f, 960 
$2,325,027 

$0.12 
886, 527 

7 
1, 794, 985 

1, 213, 861 
$578,596 

$0.47 
581, 124 

6 
3,260,482 

3, 163,676 
$3,047,371 

$0.96 
96,806 

4 
$781, 828 

15 
44,895,453 

44,350,57'1 
$6,548,564 

$0. 15 
544,879 

9 
17,048,421 

16, 969, 878 

$3, 79~:~~ 
78, 543 

4 
845, 005 

$746,825 
$0.88 

4 
5,312, 965 

$4,262,376 

$836, 777 
$2,870, 790 

75, 303, 375 58, 000, 602 

70,617,637 
$1,272,294 
4,085, 738 

3 
2, 729, 943 

2,657,840 
$1,516,336 
~ $0.57 
I 721 103 

"""(!)"""" 

7 
23, 187,579 

21, 932, 736 
$1,301,353 

S0.06 
1,254,843 

' 10 
14,960, 109 

14, 351, 404 
Sl,242,492 

5().09 
608, 705 

5 
853,830 

s~?a!42 

""""(1)""""' 
................ 

$108,495 
$2, 134, 761 

,~ 

56, 9:Jll, 773 
$1,336,874 
1,076,829 

5 
............ 

1111 
2, 102, 256 
$77~:1i~ 

. '"'(i5-··· 

8 
.............. 
16,377,063 

$845, 106 
$0.05 ................ 

11 ................ 
. ii; i43; 2i3 
-·-········ .................. 
···-(15·· .. 
.................. 
.................. 

'"""(i)"'"" 
................. 

}$3, 220, 20ll 

1 Not reported separately. 
'Includes a lar~e production under a long-term low-priced contract .. 

to~~~clndes sulp ur~trioxide, ":flattery acid" and "Electrolyte sulphuric," 74,533 

h
' Includes, 1919i chl,orsu~J?1!onic,, chromic, hydrobromic, h;vdrofiuosllicic. hypo

psulOSphoronsJ mo ybdt<? silic1c, sulphurous, tungstic, vanadic1 etc., and !or ]914 
phurous, nypophospnorous, arsenic, and hydrofiuosilicic. 

'Includes, 1919, butyrlc, caprole, carbolic, cresylic, formic, gallic, glycerophos
pb~rlc, hydrocyani~, Il!onochloro.cetic, oxalic, phthalic anhydride propionic, pyro-
gallic, thymlc, valenaruc, etc. ' 

TABJ,E 16..-THE MAJOR Acr~s-DisTRIBUTION ·OF NUMBER oF 
ESTABLISHMENTS, BY GEOGRAPHIO DIVISIONS: 1919. 

- I 
United New Middle North South•South MOtlll- Pa-
St t Eng- At- Oen- At- Oen- . cifi 

a es. la!ld. !antic. tral. !antic. tral. tarn, c. __________ , __ --------------
~:;lphuric .......•........•. _ 216 6 42 40' 77 33 7 11 
N- p_huric (reclaimed)._ •.•.. 65 ····3· 21 19 2 14 4 5 

~t::::::::::::::::::::: 59 27 15 1 1 5 7 
42 1 17 14 1 1 5 3 

~rbontc ..•....••. - •...••••. 42 4 10 15 3 6 4 
A ydroch!orlc_. -·-·· ··-·-··· 40 4 18 9 2 1 2 4 

cetic_ .. ·- ......••• ····--·· 21 2 9 7 2 . ~ ... -· .......... 1 

Sulphuric acid.-Sulphuric acid may be considered 
the fundamental of the acid group,. since ne~rly all 
ot.her acids are made through its instrumentality, 
with the difference that sulphuric acid does not figure 

in the final product, but remains with the residual salt 
or by-product of the process. 
. To show ho~ extensively sulphuric acid is employed 
m the product10n of other acids, a synopsis of methods 
of manufacture is given-

A.-Direct action of sulphuric acid (usually upon a natural salt or 
by-product of another process), liberating free acid. 

ACID ~~T FltEE. l ____ N~TU&AL SALT o~ BY-::ou-:~:u~~-=-= 
Ace~ic ...•.....•.. _ .. ·I Acetates, wood dic~~~;o-:-i:~~~~. 
Bone- .. ·-············ Borax from lake brines. 
Carbolic .............. C9al-tar fraction, after caustic extraction. 
Carbonic .... _......... Limestone or rn.nrble. 
Chlorsul!ooic. . • . • . . . . Chlorine and rulphurie acid. 
Citric ....•.....•...•... Citrat,es, c!trus fruit iJ!dustry. 
Gallic •. ·- ... - .. • • . • • • . Tanmc acid, extraets mdustry .' 
Hydrobromic ..•...... }n . cs from in d l k 
Hydrochloric......... nn m es an a es. 
Hydrocyanic. · ·••·••· }oas ·cake a d be t ug · d tri Hy~roferrocyanic..... • 1 , n c s ar m ns es. 
Hj'!lrolluoric_ .. • . . . . . . Jo'luorspar or cryolite. 
Hydrotluosilicle ....... Fluorspar and .sand. or by-product phosphate manufac-

ture, fertilizer induet.ry. 
Lactic .•••.••.•....•.. 1,actates, dairy industry:. 
Mixed................ Mixture, nitric and sulphuric. 
Nitric................. Chili saltpeter. 
Oxalic ..•...•..••..... Sawdust, lumber industry.i 
Phosphoric. • . . • . • . • • • Bone ash or phosphate rock . 
Phthalic_............. Naphthalene, coal-tar industry, with catalyst.' 
Tartaric .... _ .. _ ... _. _ Tartrates, wine industry. 
Valerianlc . . • . • • • . . . . • Fusel oil, distillation industry, with bichromate.• 
\7anadic... •• .. . . . • • . • Carnotite ores, by-product raiiium industry. 

1 Action of bolling dilute !>lllphuric acid-hydroxylation. 
2 Action of concentrated sulphuric acid-oxidation. 

B.-Action of sulphuric acid, after a prelimirwry operation. 

Chromic •••••.•... ___ _ 
Silicic ••.•...••...••..• 
Tnngstlc. •••••......•• 
Formic--··········"· 
Hypophosphorus ... _. 
Lactic .••..•.•••••••.. 

Alkaline fusion chrome Iron ore, then snlplmrlc acid. 
Alkaline fu~ion quartz, then rulphuric !IC!d. 
Alkaline fusion tungsten ore, then sulphuric acid. 
Alkali heated under pressure with CO, co,, or co, . 
Barium hydroxide heated with phO'lphorus. 
Specific bacterial fermentation, starch paste or sugar from 

corn, potato, molasses, etc., neutralized lime, then snl-
pl1nrle acid. 

Butyr_lc.. •. • . . . •. . • • • . Same general method as lactie, specific bacteria, 
Caprmc: • · · - · · · • · · • · · • }similar to lactic. Capriowc ........... _ • · 
Oielc •••••.• -·. •. • ••• • .Alkaline saponillcation, fats and oil• o! ~laughtering and 

meat packing, olive and cotton-seed oil industries, then 
sulphuric. 

Stearic... . . • . • . • . • • . . • Similar to oleic. 
Oxalic •••... ··-·-····· Formic acid process continued with more heat, neutralized 

lime and sulphuric aeid added • 

C.-Acids not employing sulphuric acid. 

Arsenious.. •. . • •. . •. . . Roasting arsenieal pyrites. 
Molybdic •.••.•.•••.. _ Roasting molybdenum sulphide ore. 
Chioracetlo,. • • . . . • . . • Chlorine pussed into acetic acid.i 
GlyceroP.hosphoric.... Gly_cerlnl' and phosphoric acid heated together.t 
Pyrogallic. _.......... Gallic acid heated In autoclave with water. 
Tannie. • •. • .. • . . • • • . • Extraet of gall nuts. 

t Acetic and phoephorlc acids and sometimes chlorine produced by use ol sul· 
phurlc acid. . 

D.-Additional methods deneloped for impurtant acids, largely 
synthetic. 

Acetic ••••.•.. _ ....... {Bacterial oxidation or alcohol. , 
Synthesis from ooetylene, catalytic. 

Carbonic .•••.....••.•. {Combustion, organic material. 
Fermentation, organic material. 

Citric ...... ·······-··· Fermentation of sugar. 
l[ydrobromic •••.•. - .. Synthesis !roro hvdrogen and bromine, eatalytic. 

!
Synthesis from hydrogen and chlorine. 

Hydrochloric......... By-product, Le Blanc soda process. (Class a.) 
By-product chlorination processes. 

Nitric ................ , Synthesis ol nitrogen and oxygen, electrolytic. 
· · Synthesis from ammonia and oxygen catalytic. 

Phosphoric ..•••.•. _.. Synthesis from white phosphorus and oxygen. · 
Stearic •.•••.• _........ Synthesis from oleic, catalytic hydrogenation. 

Sulphu.ric acid procluction.-Table 17 presents the 
statistics for sulphuric acid production, 1919 and 1914, 
distributed by industries, by process used in manu
facture, and by states; also whether produced for sale 
or for consumption in the producing establishment. 
It gives also the weight of platinum in use in the 
industry. 

I 
! 

I 
i 
I 
! 
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'l'ABLE 17.-SULPRURIC Acm (BASIS 50° BAUME): 1919 AND 1914. TABLE 17.-SuLPHumc Acrn (BASIS 50° BAuME:); 1919 AND 1914-
Continued. 

TONS (2,000 POUNDS)· I VALUE. TONS (2,000 POUNDS), VALUE. 

---------
1919 1914 1919 1914 1919 I lll14 1019 1914 

Total production .... _ ...... _...... 5, 552, 581 -1, 071, 566 
l""'=='===!======,11~=====1====== Geor~ia: 

l!orsalc ...................... . 19, 906 20, 151 $325, 958 $115, 220 For sale.. .. • . . . . . .. .. .. .. .. . . . 3, 331, 362 2, 338, 284 $35, 932, 605 $15, 395, 123 
Made and consumed ......... _. 2, 221, 219 1, 733, 282 ..................... .. Made and consumed ...•..•.•.• 

Illinois: 
252, 899. ······-···· ············ ··········· 

I Forsale ...................... . 470, 092 349,2:>2 4, 483, 311 1, 848,031 By industrifa. Made and consumed ..........• 
Louisiana: 

72, 691 ··········· -··········· ··········· 
Forsale ..................... .. 16, 232 (') 162, 572 (1) Establishments engaged primarily 

in the manufacture of
Sulphuric, nitric, and mixed Made 'and consumed ••••..•..•• 65, 896 ··········· ......... ,.. ... ··········· 

acids-
For sale .................. . 

Mar~~1~~~lc ......•....••••. ' .•.... 159, 957 187, 937 1, 7-17,830 1, 194,801 
Made and consumed ...... . 

1,685,341 
213, 437 

1, 359, 183 
(1) 

18, 112, 942 9, OH,.138 jade and consumed .......... . 330, 92~ ·-········· ············ ··········· 
Chemicals in general-

For sale ... , .............. . 

····-······· ··········· 
500, 488 

New Jersey: 
For sale ...................... . 393, 067 399, 667 5, 013, 063 3, 085,2?.6 

Made and consumed •...... 
l'ertilizers-

524, 135 ' 
251, 3ii4 (1) 

o, 460, 083 3, 773, 318 Made and consumecl. .......•.. 2-19,072 ··-·······- ············ ...... · ..... 
For sale .................. . 

............ ----·-····· 
282, 450 129,053 708, 873 

New York: 
For sale ...................... . 69, 699 ro, 970 1, 098, 800 ' 532, 938 

Made and consumed ...... . 1,529, 624 (I) 
3,329, 628 ........... Made and consumed ..•.•.•.... 52, 262 ··········· ······-····· ··········· ···-···--·-· Ohio: ' Explosives-

For sale .................. . 
Made and consumed ...... . 

42, 041 133 537,077 1, 713 
43, 187 (1) 

For sale .......... , ........... . 
Made and consumed ..•........ it~;~~ ... :'~:'.~~~ ... :: ::~,_ :~~- ----~~'.~~ 

··········· 
l'roducts of other industries -

Fur sale ................. .. 1::~;~~;;~~~: 797,R85 349, 427 1, 800, 091 
Pennsylvania: 

For sale .......... : ........... . 
Made and consumed ..•........ 

468, OM 362, 270 5, 559, 98! 2, 498, 117 
93,874 ................................. . Made and consumed ..•.••. 

By process. 

Establishrnen ts using the: • 

183, 007 (1) ............ All other: 
For sale ...................... . 
Made and consumed ••••••.••.. 1,g!U~~ 1---~~~:~: ... ~'-~~~,-~~: ... ~:~~~'.~ 

Chamber process .............. 3, 7;,7, 887 
Con tact process . .. .. .. . .. .. .. .. 1, 141, 418 
Doth chamberund contact pro-

2, 961, 815 
098, 413 Weight ofplalinum used; 

cesses........ .... . . .. .. .. .. .. aria, 276 

Production, bu •la.lea. 

Ala~;~~le •.. .•.•.•.•.••..• : .... . 

411,338 
Total weight.. .................... . 

In stills or concentration pans •• 
In contact mass .............. .. 

__ .T_n_o_Y_o...,u_N_c_E_s_._I 

41,Siil I 29,8351 ...................... . 
3,366 8,829 ..................... .. 

38, 485 21, 006 ..................... .. 

Made and consumed .......... . 
Cnlifornia: 

01, 218 
96,611 

38,317 795, 058 293, 525 
1 Figures not available. 

Forsale ...................... . 
Made and consumed ......... .. 

367, 773 
46,074 

114,058' 945,276 ........ ._.,. 
1 Figures not available. 
• Chnmber process only was reported by 24 establishments in 1919 and 13 in lll14; 

contact process only was reported by 185 establishments in 1919 and 172 In 1914; 
while both chamb<lr ancl contact processes were reported by only 7 establlsh
meuts in 1919 and 9 ln 1914. 

Sulphuric acid production, according to strength.
Table 18 pretients the statistics of production, ~919, 
according to strength, and whether produced for sale 
or for consumption in the producing establishment. 

Num-

TABLE 18.-SULPHURIC ACID, 1919. 
(Ton, 2,000pounds.) 

PRODUCTION ACCORDING TO STRENG'1'.H. 
'T01'AL ON BASIS or 

50° llAUME. 

ber of -~--~------,-~~~----~--~~--~-'.--'-~-'-'-~--'---~~-~111-~~-~~~~ 

ell;h~- 50° Baum6. 00° Banme. 66" Daume. I . Oleum.t ~ ! Trioxide. 

menw.11-,...-----.,-~--1~~------l-~-...,-........,-~-:~~-.,~---l----.,~--~11 

. Tons. Value. Tons. Value., Tons. Value. Tons. Value. Tons. Value. 

----· 
Totalproduction........... 216 2,750,112 ........... 1,020,052 

Produced for sale ............ - ........... 

1 

839,780 $9,543,118 949,371 iii; 498; 800. 834, 195 
707, 303 m;s2i;aiti. 

76, 678 
63, 816 si; oos; ais · 75, 126 

69, 839 ii; 373; 353. 
Made and consumed (in establish- · 

'5, 287 mentproducing) ............... .:.::..::.::.:. 1,910,332 ........... 70,681 

Alah1;~~ai0:::::::::::::::::::::: .... ~~-! ... ~·-~~~- :::::::::::1==~i=,,=~~=!=1=_= .. =.= .. =.=.= .. =_1 
-------···· 125; 892 .............. 12, 862 . ............. -----------

Made and consumed.......... .. . • .. • 85, 811 ........................ ~~'.'. '.~~. 
31,017 ................................................. . 
23,817 457,289 ............... : ..................... . 
7,200 , ...... : ..... ......................... .' ........... , 

California......................... 10 
For sale ............................ . 
Ma.de and consumed ................ . 

0001~~~·;,;ie-::: :: :: :::: :: : :::::::: ... ::'.. 
"' Made and consumed ................ . 

Illinois ......................... _. 11 
For sale ....................... -. .... . 
Made and consumed ............... .. 

Louisiana .. .. • .. • .. • .. .. .. .. . .. .. 5 
For sale ............................ . 
Made and consumed ................ . 

274,478 
228,414 
'!6,064 

266,993 
14,094 

' 252,899 

........... 3,462, ...... ; .. ;. 62,637, ............ 24,021 ........... . : ...... ........... ! 

.:::~:~'.: ..... :'.:~~- .. --~~:~~- --~~~~~'.- .. ~'-~~~'.~~: . . ::'.~~~. -~'- ~~~,-~~~- :: :::::: : : :::::: :: : 

........... 1,168 ............ 2,901 ................................................ .. 
220,619 r,108 u,.463 2,901 93,876 ., .................................. .. 

······----- ........... ----------- ........................... ---·-·-· ....................... .: ................. . 

57, 713 
11,292 ·--ioa;a4i. 
46,421 .......... . 

1~:~g~ --·a6;7i9.. i:rn~ ----·22;5i2· :::::::: ::::::::::: :::::::: ::::::::::: 
15,580 .................................................................... .. 

Mar~and........................ · 7 424,287 34 000 16,065 ............................... ....... : ......... .. 
:irorialeii ............................. 93,359 'i;o75;42i' 34;000 --·395;iJs· 16,065 276,171 ..................................... . 

a ean consumed................. 330,928 .......................................................................................... . 

New Jerse~............... ........ 18 304, 985 .......... . 
Forsa.e ............................. f 1131 129 1,420,578 

25,883 ........... 195195 ............ 7,023 ............................. . 
24,354 403,980 158,325 3,024,409' 7,023 '161,096 ............... ;,;, 

:Madeandconsumed.......... ....... 191;&56 .......... . 1,529 ........... 36,870 .................................................. .. 
1 Includes battery acid and electrolyte sulphuric, 4'1694 tons. 

Tons. Value . 

------
5, 552, 581 
3, 331, 362 $35; 932;60.i 
2,221, 2!9 

18I: m .... 795;o58 
96, 611 

413, 847 .. 
367' 713 .. :i; 732; 759 
40, 074 

2rn, rog 1 · .. · :i25; 958 
252~ 899 - ......... . 

542, 783 ··········· 
470, 092 4, 483, 311 

' 72,691 

~~: m .... iti2;.;12 
65, 896 

i~g:~~~ --i;1:i1;sso 
330, 928 .......... . 

642, 139 ... .. 
393 001 "5;ois,ooa 
249; 072 
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TABLE 18.-SULPHURIC ACID, 1919-Continued. 

I 
· PRODUCTION ACCORDING TO· STRENGTH. TOTAL ON BA.SIS OF 

N . 50° DA.VME. 

be~f -~-~-'---,.--~~---'-,---~-~-~-.-'-~-~---,------1-~-..,.-~-
llsh- .50• Baum9. 60° Baume. · 66' Baume. _ ·- OleUlll._.___ Trioxide. estab- I 1 · 

ments. -------1----,..-----1----------· ____ _ Tons. Value. 
Tons. Value; Tons. Value. Tons. V,alue.· Tons. Value. I Tons. Value. 

New York- ...................... : 5 41,826 ........... 17,346 ........... 23,303 ............ 13,742· .......... J~~~ ........... 121,961 ........... ® 
J,'orsale...................... ....... 10,758 $140,644 9,201 3177,893 20,978 $-0731 555 91341 $197,708 i. .••• _.. ........... 69,699 $1,098,800 
Madeandconmmed.......... .•.••.. 31,068 ..•.•.•.••. 81 145 ........... 2,325 ............ 4,401 ....• : .•• ·-1········ ........... 52,262 .......... . 

Ohio .................. :.......... 14 128,049 ........... 29,989 ........... 125,759 ............ ..... : .. ........... 9,421 ........... 372,356 .•••••••••• 
Forsale ........... :.......... ....... 39,310 380,226 25,790 3071 887 110,361 1,853,834 ........ ···------··i 91 421 Sl71,161 [ 255,271 2,713,108 
Madeandconsumed ................. , · 88,739 ........... 4,199 ........... 15,398 ............................... 

1 

................... I17,085 .......... . 

Pennsylvanla.............. ....... 19 160, 084 ......... •• 169, 855 ........... 111, 875 .... ........ 504 ........... 11, 136 .••••••.•.• j 562,570 .......... . 

~~d~a!~a:coiis.Wiieci:::::::::: ::::::: ~~;~~ -~·-~~'.'.~~~- 1f~;~~~ .~'.~'.~,-~~~- 10~;~~~ .?'.~~~·-~~- . 49~ ·--~~·-~~~ .. ! g;~~ 1---~~~:~~-I 45J·~ --~'.~'.::~ 
All ~~:~a~~:e_s_~::::::::::::::::: ..•• ~'.. ~u:g5g 'i;574,:5si· £g?;~g ·a;4s5;sli:i' r~~;~fg ··a;6s2;897' rkm '"395;880· ~;!3~ 1··-i6o;oos·li;3~:m 1··9;3oo;iti2 

Madeandconsumed.......... ....... 730,914 ........... 14,872 ........... 59,879 ............ 2,634 .............................. 1 843,827

1 

.......... . 
Florida ................. ;........ 47,231 ._.~ ........................................................ •·1······ .. ··· ............. : ..... 

1 
47,231 ••••••••••• 

Mas~ac)lns.etts............ ....... ~~,o~~ .; ................... ; .......... 10,451 .................................................. 
1 

110,718 ...••••.••• 

~ir~~~~~mj/jf j ~j~L ii!1m j~jj/jj~ ~~~~mm Hern jjj~E~ rn)LE H\JlrnjHJ\j\El \[H\H~11: i~1m HrnE~ 
Other........................... 102,213 ........... 61 872 ........... 49,428 ............. 2,634 ........... i······;· ........... 

1 
189,449 j··········· 

'Includes Arizona, 1; Arkansasl 1; Colorado, 3; Connecticut, 2; Delaware, 1; Florida, 5; Indiana, 3; Kansas1 1; Kentucky, 1; Massachusetts, 4; Michigan, 3; Mississlppl, 5; 
Misso~l, l; Montana, 1; North Caro ina, 12; Oklahoma, l; South Carolina, 14; Tennessee, 7; Texas, 5; Utah, 2; \ irginia, 9; Washington, 1; West Virginia, 2; and Wiscons!n,2. 

Table 19 summarizes the production figures for 
sulphuric acid for 1919, 1914, and 1909, according to 
strength, as reported, with the conversion figures for 
same to basis of 50° acid. It shows also the per 
cent distribution according to strength, and the per 
cent distribution of that made and consumed, accord
ing to strength. 
.T1>J1LR. 19,-DISTRIBUTioN OF SULPHURIC Aero P.RonucTION: 

1919, 1914, AND 1909. 

DISTRIBUTION ACCORDING TO STRENGTH. 1919 1914 1009 

··------
Tons. Tons. Tomi. 

Total as reported ..... : ............. , ...•... ,, , . 4, 756, 163 . 3,402,114il 2,417, 621 

2, 750, 112 1, 701,233 1,643, 281 
1, 020,052. 795,489 189,384 

834, 195 ~,~g 552,619 
I 15118(}! , 32,337 

50" ....................... : ••• : •••• : :. : • ; ••. 
ooa ____________ -·-··----------········-----
66• ....................................... . 
Oleum and so, ...... ;;; ..... :: .. :,,: .. : .. 

Same expressed as 50° ........................ . 5, 552, 581 4,071,566 2, 764,455 

·g~g·~ 1, 101;233 1, 643, 281 
994,361 236, 730 

· 1' 251
1 293 1,242,699 828,929 

. '216;112 ... 133,273 55, 515 

50" ........ ,_ •••••• ; ••••. ··'········;; .:: .. 

~1:~t~~~~:0~:~~~:0:_:::::::::::·::::::::: 
Per cent distribution: 

Total. ............ : ......... : ........... :. · 100;0 100.0 100.0 I 
1~~--1-----.--~~ 

57.8 41.8 59.4 
21.4 24.i 8.6 
17. 5 30.5 30.0 
3.2 3.3 2.0 

39.8 37.0 48.0 
69.3 74.0 68.0 

6. 9 31.0 6.0 
15.2 12. 0 18.0 
II. 7 20.0 12.0 

~Iti~:~i~ ~~)~ ~~~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~1~ ~ ~ ~ ~ ~ . 
Per cent o! each strength made and consumed · 
(t~~l !or eac~ strength being 100):. . • 

talas50 .............................. . 

~~::~i~ ~~~~~ ~ ~ ~ ~ ~ ~ H ~ ~ ~ ~ ~~~~~~/~I 
1 Includes battery .add and electrolyte sulphuric, 4,6114 tons. 

The total for sulphuric acid made and consumed 
probably includes acid used in making mixed acid. 
Roughly calculated from the average unit values of 
the two acids concerned, the sulphuric acid so used, 

·expressed as 50°, amounted to about 30,000 tons in 
1919 and 27,000 tons in. 1914. 

Of the. 216 establishments making sulphuric acid, 24 
used the contact process, 7 both contact and chamber 
processes, and 185 the chamber process only. That is, 
31 concerns, or about one-seventh of the number, em
ployed contact conversion either entirely or partly. 
Estimating the amount of acid made by contact mass 
in establishments using both processes from the 
amounts of platinum reported as used, about 87,200 
tons of 50° was so made; so that 1,228,619 tons, or 
22.f per cent, of all sulphuric acid were made by· con
tact methods and 4,305,735 tons, or 77.8 per cent, by 
the chamber method. 

Platinum used in contact mass amounted to 
38,485 troy ounces. This, together with 3,366 ounces 
reported in use in stills and pans, gives a total of 
41,851 ounces. 

The production of sulphuric acid, basis of 50°, as 
shown in Table 16, is given in the following tabular 
statement, ranked by states, with percentages of 
distribution. 

Tons. Per cent. 

Total production ................................... 
1
==5=, 552=-='53=c =1,:==100=.o 

ri~fr~~~~-:-::::::::::::::::::::::::::::::::::::::::::: ~:~~ ~~:I 
&r:ir~:~~:-~_:::::::::::::::::::::::::::::::::::::::::::::: . ~~::~ .~ g 
ohi an,356 "'.. e 7 
Geo~gfa:.::::::::: ::: ::::::::::::::::::::: :::::::::::::::: 272,&05 4:9 
.AJabama................................................. 157,829 2.8 
New York .••• '" ......... .-............................... 121,961 2.2 
Loulaiana. .......... .... ••..•..•.•.. ..••• .•.•.•.•.•. .• ... 82, 128 1. 5 
Other states.............................................. 1, 893, 278 34.1 

I 
I 
! 
I 
I 

I 
! 

I 
i 

' i 
I 
I 

I 

I 
I 
t 
I 

I 
I 
t 
! 
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Sulphuric acid is produced by the burning of sulphur 
or pyrite or pyrrhotite, and as a by-product in the 
roasting or smelting of zinc and copper ores. The 
amount of such ores employed as material for sulphuric 
acid manufacture was not reported. · During the war, 
owing to restrictions in foreign trade in pyrite, there 
resulted a large increase in the employment of sulphur 

Illas a raw material; and in 1919 acid makers, e-specially 
in the interior, continued the use of brimstone. Span-
ish pyrite was used only at the coast. As the demand 
for spelter and copper was subnormal, especially in the 
early months of 1919, tonnage from this source was less. 

As material, 570, 169 tons· of sulphur and 1,146,958 
tons of pyrite were employed in the various industries. 
Plants using sulphur were as a rule smaller in size, 
roughly averaging 2,000 tons, whlle concerns using 
pyrite averaged 10,00.0 tons. The weight of sulphur 
was 32.2 per cent of the total tonnage, but using the 
factors 4t and 21- to estimate the quantity of 50° acid 
produced from' sulphur and pyrite, respectively, we 
have' from sulphur 2,382,746 tons of 50° acid; that is, 
48. 7 per cent, or about one-half of the total acid pro
duction, was from the burning of sulphur. 

Production of sulphuric acid from zinc and copper 
ores.~Table 20 presents the statistics of production 
from zinc and copper ores (roasters and smelters), in 
1919. 

TABLE 20.-SuLrHumc Acm PRODUCTION FROM Z1Nc AND 
CorrER ORES: 1919. 

[Ton, 2,000 pounds.] 
. 

-~ --·· 
Num-

PJIODUCED FOR 

ber Total Made BALE. 

of es· produc· and 
con- I tab. tion, sumed, lish- tons. Tons. man ts tons. Value. 

--- --------
Total •••••..........•.•••.•.•••• 120 . 882, 913 16,008 866, 905 SS, 2-03,423 

Copper smelters, terms orno• Be.'. ... 6 364, 091 ,uo 3641 ii81 2,084,087 
Zinc smelters and roasters, terms of 

00° Be .. -·-···· ..................... 14 517,922 15,598 502,324 . 6, 165,336 
As reported (zinc smelters)-

500.000 ....................... ··-··· 396, 901 7,732 389,460 4, 698, 035 
66° and sulphur trioxide ...... ··-·-- 79, 148 5,287 73, 861 1,467,301 

1 :Oistributio11 by states: From copper ores 6--Teunessee, 2; and 1 cacliin Arizona 
California, New Jersey, and Utah. J;'rom zinc ores 14-Illinoi!r 7• Pennsylvania 3! 
and 1 each in Kansas, Oltio, West Virginia, and.Wisconsin. ' ' ' ' 

2 Includes some production under a pre-war long-term contract. 

Products closely related to sulphuric acid are sul
phur trioxide, sulphur dioxide, and sulphurous acid; 
also !'\:)claimed acid. Sulphur trioxide was produced 
as a by-product of the zinc smelting industry, all by 
the contact process. It is included with oleum and 
fum.ing sulphuric acid. Sulphur dioxide, which is 
markl}.ted as a compressed and liquefied gas, used 
>in the b~eaching industry, was made in three plants, 
all burning sulphur. Sulphurous acid, marketed in 
carboys, was also manufactured by three companies 
burning sulphur as the raw material, and like sulphur 
dioxide, is used for bleaching purposes. 

Rec~a~med sulphuric acid was reported in large 
quantities, a total of 473,555 tons, consisting of 426,315 

tons, or 90, per cent, from the petroleum industry· 
44,657 tons, or 9.4 per cent, from the explosives indus~ 
try; and the residue from the acid industry. The 
amount sold as such was 95,119 tons, at an average 
value of $8.50 per ton. In 1914 the average value 
was $3.80 a ton. 

In 1919 .sulphuric acid was reclaimed in 65 estab
lishments, 90.3 per cent, or 427,421 tons, being reported 
from 45 plants in nine states (New Jersey, Indiana 
New York, California, Texas, Pennsylvania, Illinois' 

' Missouri, and Louisiana). Eight plants in the state 
of NewJerseyreclaimed 161,566 tons, or 34.1 per cent 
of the total. 

Nitric acid.-Nitric acid ranks next to sulphuric in 
commercial importance. 

Table 21 presents the statistics of production for 
1919 and 1914. 

TABLE 21.-NrTRIC Amo: 1919 AND 1914. 

Number of_ establishments .................... _ ........... . 

Production, tons (2,000 pounds) .... _ ..•.. _._ ..... _ ....... . 
Forsale-

Tons ............................................. . 
Value ........................................... -. 

Made and consumed, tons ............................ . 

Production, by establishments engaged priinarily in the 
manufacture of; 

Sulphuric, nitric, and mixed acids .................... . 
Forsale-

Tons ......................................... . 
Value •............•...........•...•..••....... 

Made and consumed, tons ...................•..... 

Chemicals in general. ................................ . 
Forsale-

i~r;0::::::::::::::::::::::::::::::::::::::::: 
Made and consumed, tons ................... _ .... . 

Exp;;:~:i'j~ .•...•.....•............................. 

i~ri~0:::::::::: :::: ::::::: :::::::: :::::::: :: : : 
Made and consumed, tons ....................... .. 

Other commodities-

~~~e::::::::::::::::::::::::::::::::::::::: :·::::: 
Produ~ti'!n, by sta.tes (all industries): 

Illini~i sai~ ............ •· ........ ' .......... ' ...... . 
i~r;e:::::::::::::::::::::::::::·:::::::::::::: 

Made and consumed, tons .......•..••..•.•........ 

NewF~~r~~re.:.:········ ................................ . 

M di~r;e::::::::::::::::::::::::::::::::::::::::: 
a e and consumed, tons .................. , ..... . 

1-fewF~~~~i~················-··············'.'··'·'·'· 

i~~0:: :: :: : : .: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Made and consumed, tons .• , ............. : ...... .. 

Pen~~l·::f~····-·'··········· ...................... , 

M di~r;e::::::::::::::::::::::::::::::::::::::::: 
- a e ·and consumed, tons................... . . .. . . · 

All 'ir~:;:r~s._ ___ ................................. . 

~~~0:::: :::: :: :: : : :: : :: : : : : ::: : : :: :: : : : : : : : : : 
Made and consumed, tans .............. : ••...•.... 

1919. 1914 

159 52 

86, 992 78,589 

19, 436 14, 685 
$2, 976, 095 $1,591,621i 
. 67, 556 63, 904 

18, 831 

3,861 9, 794 
$042,018 SI, 141,1B3 

14,970 

18, 962 

'u, 951 4 256 
$1, 749, 215 $385; 259 

7,011 

48,588 

3,013 4113 
$537, 800 $53, 760 

45, 575 

611 172 
$47,062 Sll,423 

5,051 

798 552 
$149,800 

4,253 
168,545 

28, 918 

3, 003 8,823 
$520, 500 I SI, 048, 597 

25,016 

4,212 

1,043 J,259 
$192,012 $107, 201 

3, 169 

5,083 

980 500 
$211, 945 $44,0ilO 

4, 103 

43, 728 

12, 712 31551 
$1, 901, 838 $328, 2'22 

31,016 ····-······ 
1 Distribution by states: Pennsylvania, 11 • New Jersey 11 · Calitorni~ O; DJillois1 

5; New York, 5; Missouri, 3; Colorado, 3; Michigan, 3; Connecticut. 2; uhlo, 2; ana 
1 each in Alabama, Delaware, Indiana, Massachusetts Montana Ut'a.h, Washington, 
and Wisconsin. ' ' 

' In order o! produ.ctlon, 1919: Massachusetts, Missouri, Wisconsin, California, 
Delaware, Ohio, Indiana, Colorado, Washington, Connecticut, Michigan, Utah, 
Montana, and Alabama. 
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Nitric acid was report.ed in many degrees of strength 

and purity from dilute to 38°, 40°, 42°, and 100 per cent, 
fuming, and chemically pure. Conversions to uniform 
grade have not been made. As an indication of the 
grades, prices ranged from $87 to $485 a ton. 

The increase in tonnage from 1914 to 1919 was 10.7 
per cent, a large proportion being used in the same 
establishment, 77.7 per cent in 1919 and 81.3 per cent 
in 1914. Calculating from the unit values of nitric 
acid and 66° sulphuric acid, the total weight of mixed 
acid contained 57 per cent or 65,484 tons of nitric acid 
in 1919 and 41.9 per cent.or 46,980 tons in 1914, which 
amounts are included in the item made and consumed. 
At a uniform average value, the total tonnage of nitric 
acid amounted in value to $13,310,000 in 1919 and 
$8,488,000 in 1914. 

During the years intervening between 1914and1919, 
the period of the World War, nitric acid must have 
been made in very large amounts. The 1919 census, 
however, does not indicate the increases due to the war. 

All of the nitric acid reported was made by treatment 
of nitrate with sulphuric acid, no synthetic nitrogen 
being included. 

The tonnage of the explosives industry was 55.9 per 
cent of all nitric acid reported.· The acid industry 
shows 79.5 per cent of the acid as made and used in 
the same works, the chemical industry 37 per cent and 
the explosives industry 93.8 per cent. 

Mixed acid.-Table 22 presents the statistics of pro
duction for mixed acid for 1919 and 1914. 

Mixed acid increased in quantity 2.4 per cent from 
1914 to 1919 but more than doubled in value, for 
amount sold as such. As with nitric acid, more mixed 
acid,was consumed in the same plant than was sold a!'l 
such, 59.6 per cent and 61.9 per cent, respectively, for 
1919 and 1914. Prices were less variable than for 
nitric acid and ranged from $65 to $137 per ton. 
Strengths or proportions of the mixture were in no 
cas0 indicated. 

The sulphuric and nitric acids represented in mixed 
acid are included in the made and consumed items 
under the respective acids. Estimating the value of 
all mixed acid from the unit values for that sold as 
such, we have for 1919, $10,914,000 and for 1914, 
$5, 718,000. 

As with nitric acid, the table shows that much the 
larger part of mixed acid is produced in the explosives 
industry, 62.8 per cent in 1919. 

110780-23-2 ' 

TABLE 22.-1'.irxEn Acw: 1919 AND 1914. 

1919 19H 

Number of establishments .. : ............................. . 142 37 

Pr~~crt~~~ons (2,000 pounds)........................... 114, 886 112, 124 

Madf~hif :::::::::::::::::::::::::::::::::::::::::::i $1,424g;g $2,::;l§i: 
e an consumed, tons ...................... ·,;·····i 68,458 69,399 

====:==== 
Production, by cstabllshmeats engaged primarily in the I 

manllfacture of: 
SulpFl,lurlc,

1
nitric, and mixed acids ..................... t 32,636 

orsae- I 
M di~r~a:::::::::::::::::::::::::::::::::::::::::1 s2,c~:= $1,2irH~~ 

a eandconsumed ............................... 
1 

2,973 ......... .. 

Chemicals In general.. ................................. I IO, 070 
li'orsale- 1 

i~r~e:: :::::::::::::: :: : : : : : : : : : : : :: : :: :: : : ::: 
Made and cousumed, tons ........................ . 

E>.'])losivos ........................................... . 
For sale-

!i, O:JG I 11, 2G4 
$78R, 669 $723, 31ifl 

4,140 , .......... . 

72,174 •••••.•••.• 

• i~~.i:: :: :::: :: :::::::::::: ::::::: :: ::::::::::1 10, 829 ' 7, 845 
$777' 919 $186, 713 

01,345 ......... .. 
Made and consumed, tons ........ ·················1 

Procluction, liy states (all induotrlcs): 
Illlnois................................................ II,925 •••.••.•••• 

For sale-

~~\~,;:::::::::::::::::::::::::::::::::::::::::\ su:ab:~1 s:iHti 
Made aud cou:mrned, tons ........................ ., 4,IW •••.••..•.• 

NewF~~r~~r;;,:: ......................................... I 40,545 
1 
•.••••••••• 

Tons.......................................... 10, 633 18, 541 
dValue ......................................... \ $1,403,103 $S79,373 

Ma e and consumed, tons ......................... 
1 

24,912 ; ......... . 

Pennsylvania ......................................... ! 8,117 .......... . 
For sale- I 

i~r~0: ::::::::::::::::::: :::::::::::::::::::: :! $9ii,m sui:~~ 
Made and consumed, tuns ......................... ! 7,630 .••.••.••.• 

All other states' ................................ _ ...... 1 54, 299 .......... . 
For sale- ! 

i~rt;0:::: :::::::::::::::: :::: :::::::::::::::: :; s2;sti'U~ s1, 1~;~ 
Made and cousnmed, tons ......................... ; 31, 726 

1 
.......... . 

'Distribution, by state3: Pennsylvania, 9; New Jorsey, 6; Illinois, 5; Missouri, 3; 
2 each in California, Colorado, Michigan, New York, Ohio, and Utah: l each in 
Alabama. Connecticut, Delaware, Indiana, Montana, ·washington, and Wisconsin. 

'In order of production, 1919: California, Missoun, New York, Delaware, Wis
consin, Connoot!eut, Washington, Utah, Colorado, Ohio, Mlcltlgan, Montana, 
Alabama, and Indiana. 

Hydrochloric or muricitic acid.-Table 23 presents 
statistics for hydrochloric acid for 1919 and. 1914. 

The total tonnage, 221,749 tons, places it second in 
rank among the acids, the gain from 1914 to 1019 
being 31.5 per cent. "\Vhile a larger part of the total 
was made and consumed in 1914 than in 1910, both 
years showed considerable amounts so used-32.3 per 
cent in 1919 and 49.3 per cent in 1914. 

Nearly all of the 40 establishmento making hydro
chloric acid reported it in 18° and 20° strengths; 
some was returned as 22° and as 100 per cent, while 
the purity ranged from commercial to chemically 
pure. Three establishments mnd.H it synthetically 
from eleGJ;rolytic chlorine, three reported it as a by-
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product from chl0rination processes, while the bulk 
was made by the usual process from salt and sulphuric 
acid. The employment of niter cake, with 33 per cent 
available sulphuric acid, in lieu· of sulphuric acid, 
apparently was not indicated. Prices ranged from $16 
to $80 a ton.· 

The acid and chemical industries produced all of the 
hydrochloric acid ~eported in 1919, the total amount 
being about equally divided between these two 
branches of chemical manufacture. 

TABLE. 23.-HYDROCHLORIC AcID: 1919 .AND 1914. 

1919 1914 

Number of establishments ................................ . 14.0 31 

Production, tons (2,000 pounds)........................... 2211 749 168, 584 
For sale-

Tons.............................................. 150,000'" 85,438 
Value •••.••......•.....•..•.••••••...••.....••.•.. $4,312,253 $1,348,805 

Made and consumed, tons............................. 71, 659 83, 14() 

Production, by establishments engaged prbnanly in the 
manufacture of: 

Sulphuric, nitric, and mixed acids .................... . 
Forsale-

100,087 .......... . 
Tons ...•.•••.••••...•••••.. >- ••••••••••••••••• 
Value ........................................ . 

Made and consumed, tons ........................ . 

91, 864 33, 654 
$2, 344, 793 $495, 930 

17,223 ..••••••••• 

Chemicals in general.. •.•..•••••....•.•••••••.•...•.... 
Forsale-

112,6-02 ......•...• 

Tons.......................................... 5~226 • 51, 784 
Value .••••••.•.••.••••••••.•.•.•.••.••••.•.... $1,9131,460 $852,875 

Madeandconsumed,tons......................... 54,436 ••••••••••• 

Production, by states (all industries): 
NewF~':::fe::: .••.•••••••.••••••••••.••••••.•.•.....•.. 22,855 ••••••••••• 

Tons.......................................... 19, 232 25, 721 
Value......................................... $668,345 $406,986 

Madeandconsumed,tons......................... 31 623 ••.•••.••.• 

New York .••••••••.•.•.•.•.••..••• ~ ..•.•.•..••.•••.••• 
Forsale-

Tons •••.•••..•.•.•..••..•.••..••.•.••••.•.•••• ' 
Value ••..••..•..•••..•.•••••••••••.•••••••••.• 

Made and consumed, tons ........................ . 
Pennsylvania .••.••••••••••••.•••••••••••.•..•••••••••• 

Forsale-
Tons •••..•..••.•••••••.•••••.•.•.•••.•••..•..• 
Value ••..•.•••.•.•••.•••••••.•.•.•.•.••••••••• 

19,507 ·••·••••·•• 
19,437 5 353 

$522, 858 $78: 334 
70 ••••••••••• 24,000 .: .•••••.•• 

22 068 13, 679 
$733: 558 $217' 440 

1,992 ··•····•••• Made and consumed, tons ...•.••.•••••.•••.....•. ·i 
All other states• ••...••.•.•••••..•••..•...•.•••.•.•••.. i 155,327 .••.••••••. 

For sale- I 
Tons .•...•••..••...•••...•••.....•..••••.•.•.. 

1 
89,353 40,085 

Value.········································' $21 387,492 $6461 045 
Made and consumed, tons ........•••••.••..•••... · I 65, 974 ..••..•..•• 

1 Distribution, by states: Pennsylvania, 8; New Jersey, 5; New York, 5; California, 
4; Illinois, 3; Ohio, 3; 2 each in Colorado, Connecticut, and Massachusetts; and 1 
each in Delaware, Indiana Michigan, Louisiana, Kansas, and West Virginia. Of 
these, elec&rochemlcal prOduction by 3 establishments-New York, 2, and West 
Virginia, 1. 

t Includes .418 tons produced by manufacturers of other commodities. 
s'!n order of production, 1919: Illinois, Indiana, Ohio Delaware, Massachusetts, 

California, Kansas, Louisiana, Colorado, Connecticut, West Virginia, and Michigan. 

By-products from the manufacture of nitric and 
hydrochloric acids are niter cake and salt cake1 in
cluded in Group III, Sodium compounds. The pro
duction of niter cake, calculated from the nitric acid, 
with an assumed average of 61 per cent strength, 
must have been approximately 270,000 tqns, valued 
at $931,500, and of dry salt cake from the manufacture 
of 30 per cent hydrochloric acid approximately 250,000 
tons of a value of $3,800,000. 

Carbonic acid or carbon dioxide.-Carbon dioxide 
or C02 is the acid anhydride of a hypothetical acid of 
the composition CO(OH) 2, which supposedly exists in 
water solution but can not be separated as such. 
Salts of this acid indicate such a formula. The com
mercial value of free carbonic acid or 002 consists in 
the fact that at ordinary temperatures it is a gas that 

can be compressed and liquefie~ so as . to be readily 
transported; that the raw materials for its production 
are plentiful and cheap; that it has a pleasant and 
slightly a~id taste and is not toxic. Its principal use 
is in effervescing drinks. 

Liquefied carbon dioxide is second in rank among 
acids for the value of product actually sold. None 
was reported as made and consumed by the same 
establishment. Second in value and third in amount 
produced for sale, carbonic acid ranks among the m·ajor 
acids. The statistics of production for the censuses 
1899 to 1919, inclusive, are given in Table 24. Growth 
in this industry since 1909 has been steady but not 
phenomenal in number of establishments or in quan
tity, which increased 5 per cent from 1909 to 1914, and 
about 20 per cent from 1914 to 19.19. 

TADLE 24'.-CARBONrc Acm GAs, on 0AitBON DIOXIDE (002). 

Num
ber of 
estab
lish-

men ts. 

United States ..................... 1919.. 42 
1914.. 38 
1909.. 35 
1904 •• ••••••· 
1899 .• ·•·•··· 

By states: 1 . 
Illinois.................................... 4 
Ohio...................................... 5 
Pennsylvania............................. 3 
All other •• ; . . • • • . • . • . . . . . • . • • • • • • • • • • • • • • • 30 

I'ounds. 

59, 771,411 
50,445, 779 
47,053,291 
35,991, 627 
12, 084, 281 

9,142, 904 
5, 551,063 
2,534,220 

42,547,104 

Value. 

$6,574,250 
2,320,685 
2,345, 743 
1,348,900 

719,36! 

1,051,975 
597,936 
303,131 

4, 621,202 

t States and number of establishments in order of quantity production: New 
York, 5; Illinol~t 4; New Jersey, 2; Ohio\5; Georgia, 2; Massachusetts, 4; California, 
4; Missouri, 3; virginia, 1; PeDll!lyl,van a1 3; Texas, 2; Tennessee, 2; Louisiana, I; 
Minnesota, 1; Kentucky, l; and W!Sconsm, 1. 

Minor acids, inorganic.-Atsenic acid production 
. 2,622,389 pounds, was by oxidation with litharge or 

nitric acid from 1960 tons of arsenious acid or white 
arsenic, reported by six establishments in New Jersey, 
Illinois, Maryland, California, and Michigan. Axlsen· 
ious acid is a product of the smelting and refining 
industries. Much of the arsenic used for m~king 
arsenical insecticides is derived from the latter sources. 

Batie or bomcic acid was reported by six plants in 
five states-New Jersey, Pennsylvania, California, 
N cw Y ork1 and Missouri. Three concerns produced 
12,757,2~6 pounds from colemannite or other borate 
ores and three produced the crude material and 
refined 696,804 pounds. All of the boric acid reported 
":as of refined grades, prices varying from 11 cents to 
20 cents per pound, and averaging 12 cents. 

Hydtofiuoric acid, made from :fluorspar and sul· 
phuric acid, totaling 5,732,198 pounds, was reported 
by six plants in :five states-New York1 Pennsylvania, 
Ohio, New Jersey1 and Connecticut. About 25 per 
cent was made and consumed in further manufacture 
by the same establishment. Prices ranged from 10 
to 44 cents a pound for chemically pure grade. Hydro· 
:fluoric acid has been reported in the last three censuses 
with a decrease in quantity and number of establish· 
men ts. 
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Phosphoric acid production, 22,109,302 pounds, was 
reported by nine establishments in six states-New 
Jersey, Rhode Island, Illinois, New 1'.ork, Missouri, 
and Delaware. A large proportion, 8,729,801 pounds, 
or 39.5 per cent, was made and reused. All of that 
reported was made from bone or phosphate rock and 
sulphuric acid. A number of grades were shown, 40 
per cent, 50 per cent, 85 per cent, U. S. P., and the 
pentoxide or acid anhydride, and prices varied from 
8 to 32 cents a pound, averaging 13 cents. 

Other inorganic acids, comprising chlorosulphonic, 
sulphur dioxide (sulphurous acid anhydride), hydro
fluosilicic, tungstic, vanadic, molybdic, chromic, hyclro
bromic, hyp9phosphorus, silicic, and sulphurous acids, 
in order of value as named, amounted to $797,514, 
and miscellaneous unenumerated acids to $39,263. 

Organic acids.-The total value of organic acids for 
1919 was $26,318,237, and so far as they could be 
separated the corresponding value for 1914 was 
$7,754,381. Organic acids as a group, therefore con
stituted 31.l per cent of the value of all acids. In 
order. of decreasing weight they ranked acetic, oleic, 
stearic, tartaric, and citric, while in value acetic 
dropped from first to last place. That is, acetic acid 
was produced ~in the largest quantity at much the 
lowest unit value. 

Acetic acid.-Acetic acid was reported in 1919 in 
the three grades of dilute, including pyroligneous, 
glacial or 100 per cent, and anhydride. The totals of 
all grades for three census years are given in the fol
lowing tabular statement: 

1919 

Number of establishments.................... 18 
Total production .•........•.••...... pounds.. 64, 175, 275 

For sale ......................... pounds.. 53, 516, 597 
Value ..................................... 

1 

$4,264,0!4 
Unit value............................ $0.107 

Made and consumed...................... 10, 658, 678 
Per cent made and consumed............. 17. O 

1914 

13 
75,303,375 
70,617, 637 
S!,272,294 

$0.018 
4,685, 738 

6.0 

1909 

13 
58,000, 602 
56,923, 776 
$1,a:g:g~ 
1,076,829 

2.0 

The larger number of plants manufactured dilute 
acetic acid from calcium acetate and sulphuric acid. 
Production by fermentation of alcohol and by puri
fication of pp:oligneous acid was also reported. 
Strength and quality ranged from crude and com
mercial to 28 per cent, . 36 per cent, 56 per cent, 
redistilled, and U. S. P., prices for crude to 28 per 
cent being 2! to 5 cents a pound, and for ·55 per cent 
from 7 to St cents a pound. 

All of the glacial acetic acid was made from acetate 
of lime as the raw material. Acetic anhydride 
was partly made from acetate, from dilute or glacial 
acetic acid purchased as such, and from acid derived 
by fermentation of alcohol or of kelp. Both phos
phorus and sulphur chlorides were employed for the 
dehydration. No synthetic acetic anhydride or acid 
was reported. Four establishments ·making glacial 
acetic also reported the dilute acid, but those pro-

ducing the anhydride made no other form of acetic: 
acid. 

Stearic acid retained about the same relative position 
among acids, in rank, while oleic acid rose relatively. 
These acids are produced simultaneously from the 
same raw materials, the production of one being 
limited by the production of the other; but as liquid 
fats contain a greater proportion of oleic acid, it is 
possible to select raw material with the view of in
creasing one or the other of these two ingredients. 
Shortage of importation of olive-oil foots within recent 
years may account in part at least for underproduction 
and high price of the more liquid fatty acid. 

The nine establishments reporting stearic acid also 
produced oleic, a large proportion of both being de
riv(!d from animal fats, greases, and tallow, some from 
soy-bean oil, cottonseed-oil foots, and other vegetable 
sources. The totals included among products in the 
table are exclusive of oleic and stearic acids made and 
consumed in the soap industry, which is the largest 
producer of these fatty acids. In order of production 
the states rank for stearic acid, Ohio, New York, 
.Pennsylvania, New Jersey, and Montana, while for 
oleic acid the order is Ohio, Pennsylvania, New Jersey, 
New York, Indiana, Montana, and Rhode Island. 
The proportion of stearic to the total in the nine 
establislunents making both acids varied from 21 to 
50 per cent, the average being 33 per cent, or about 
one-third of the total. 

Tartaric, citric, and lactic acids are used for 
many of the same purposes-as components of soft 
drinks and effervescing salts or in the textile in
dustries. The four establishments making tartaric 
acid were located in New York, Ohio, and California 
and employed argols as raw material. 

Six plants in four states-New York, Pennsylvania, 
New Jersey, and California--procluced citric add from 
citrate of lime in the East and from cull lemons.in 
the West. 

Four establishments in three states-Massachusetts, 
Pennsylvania, and Missouri-produced lactic acid from 
various organic materials by specific bacterial fer
mentation. 

Tannie acid was produced by four establishments in 
three states-New York, Missouri, and Pennsylvania
two of these being refiners an<l ll1[l,nufactilrers of me
dicinal or U.S. P. grades, ancl two engaged primarily 
in the manufacture of dyestuffs and extracts from 
original sources. 

Other organic acids consisted of hydrocyanic, 
gallic, oxalic, pyrogallic, creosote, carbolic, nionocblor
acetic, thymol or thymic, formic, butyric, phthalic 
anhydride, cresol or cresylic, valerianic or >aleric, 
propionic, and glycerophosphoric, in order of value as 
named. 

Hydrocyanic or prussic acid is used for fumigating 
citrus fruits and was practically all reported from 
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California, except small amounts refined in the East. 
Although as an acid it is included in Group I, it is also 
a cyanogen derivative, audits principal value depends 
upon the properties of the cyanogen present, so that it 
is included primarily in Group II, Cyanogen com
pounds. Sodium cyanide and fruit pits were used as 
raw materials. 

Gallic and pyrogallic acids were produced in re
fined and medicinal qualities only, from tannic and 
gallic acids, respectively. Formic and oxalic acids 
resulted in part from synthetic processes, from 
caustic and sawdust, and two establishments refined 
only. The ca,rbolic acid reported includes only that 
made in establishments engaged in the chemical in:... 
dustries and does not cover that made and used in the 
coal-tar industries. It resulted from synthetic proc
esses by the usual method of sulphonation and fusion 
in caustfo. One establishment refined only, to 100 
per cent grade. Monochloracetic acid was made by 
use of acetate of lime and electrolytic chlorine. 

Creosote was of refined quality for medicinal pur
poses and was derived from wood tar; thymol or 
thymic acid was derived by the usual method from 
thyme oil; butyric and propionio acids by specific 
bacterial fermentation of starch, corn·sugar, molasses, 
or other carbohydrate material;· phthalic acid an
hydride resulted from catalytic processes, using naph
thalene and toluene as raw material; cresol or cresylic 
acid was a refined product; valerianic acid was the re
sult of oxidation of fusel oil with bichromate and 
sulphuric acid, and glycerophosphoric acid by the com
bination of glycerine with phosphoric acid. 

GROUP II.-AMMONIUM AND CYANOGEN OOMPOUl!TDS. 

Ammonium and cyanogen compounds, presented in 
Table 25, constitute an important chemical group, 
particu1arly when all forms of commercial nitrogen 
and its combinations are considered. The fallowing 
is a summary of some of the values reported i11 1919, 
that might be enumerated as "Nitrogen and fixed 
nitrogen compounds." 

Group 
No. Value. 

Total nitrogen compounds._ .....•...........................•• $98, 079, 732 

Ammonlwn a.nd cvauogen compounds ......•..... _....... .• II 23, 067, 553 
Nitrogen compounds, other groups: 

~n~~nw.~~~~:-::::::::::::::::::::::::::::::::::::::: i~ 2,~f~:i~~ 
1Iixed acid, 57 per cent nitric............................ I 3, 648, 058 
Nitrates,nitrltes ...................................•.... Ito X 5,971,823 

Ammonia alum, amines, cyanides .....•.................. VandX . 751,441 
Pyroxylin, nitrocellulose................................ VIII 33,979,217 

.A.mmonlll. and ammonium sulphate·-Gas aml coke indus-
trie1) ...........•....•....•......................................•... 27, 124,365 

If to the above there is added the values of the 
nitro, nitroso, amido and amino compounds, proteins 
and ·alkaloids, of the coal-tar, explosives, fertilizer, 
textile, pharmaceutical and other primary indus
tries, the total would inadequately express the value 
of nitrogen in the cycle cf industrial operations. 

With the exception of some ammonia, ammonium 
chloride and sulphate, and cyanide, made from 
cyanamid and" metallic sodium produced electrolyt. 
ically, no nitrogen reported for the year 1919, was fixed 
by synthetic processes. 

TABLE 25.-GIWUP Il.-AMJ1IONIUM AND CYANOGEN COMPOUNDS, 

--v=u••===~:·~-;:~,~l~ 
Ammonia, anhydrous: ' 

Numl1er of establishments ............... . 
'fatal production, pounds ................ . 

Forsale-
Pounds .......................... . 
Value ............................ . 

Unit value, pound ........... . 
Mo.de and consumed, pounds ........ . 

Ammonia, ·aqua: . 
Number of estal1lishments •............... 
Total production, pounds ................ . 

Forsale-
Pounds .......................... . 
Value ............................ . 

Unit valuo, pound ........... . 
Made and consumed, pounds ........ . 

Ammonium chloride (sal ammoniac): 
Nnmher of estaJ,lishments ............... . 
Pounds ............••....•.•..••........ ·. 
Value .•......•............................ 

Unit value, pound ............... . 
Ammonium sulphate: " 

Number of estal1lishments •............... 
'I'otal pro·Juction, pounds ...•............. 

Forsale-
Pounds .......................... . 
Value .•.••••••...•................ 

Unit value, pound .•...•........ 
:Made and consumed, pounds ........ . 

Ammonium bromide and iodide: 
Number of establishments .........•...... 
Value .....••....••••.•.••••.....•......... 

Ammonium fluoride: 
Numller of establishments ..............•. 
Pounds .........••.•.•...•..••..••• : ..... . 
Value .......••.......•........•........... 

Cyanogen compounds: 
Forro and ferricyanides of sodium, potas-

sium, iron (Pmssiat\ blue), o.nclcalcium
Nnmber of estaLhshments ..•....•..•. 
Pounds .••••..••..••.••.••............ 

. Value ................................ . 
Other-Ilydrocyanic(prussic) acid, cyan

ides of copper, gold, mercury, niclrnl, 
potassium, silrnr, sodium, and zinc; 
cyanogen chloride, dicyandio.minc, 
thiooyanates of ammonium, barium, 
and sodium, value ..................... . 

Other ammonium compounds: 
Inorganic-Ammmiium alum, ammo

nium chrom!J alum, carbonate, h)'PO· 
phospllite, mtrate, persulphate, pl10s-

fa~~t,;1u;,u~~fu~~'. .(~~-~~~'.:'. .~~~. :1:'.~~~1~. 
Organic-Acetate, .tenzoate, diphenyla· 

mine, hexamethylcnetotramine, oxalate, 
valerate, value ........................ . 

39 
27,957,000 

14 15 
············ ··········· 

27' ii30, 000 16, 059, 780 11, 009 8!6 
S7, 22"!, ,173 $3, 140, 848 $21544:238 

$0. 20 $0. 19 $0.21 
·127, 000 ...................... . 

27 
45, 4<i7, 000 

............ ··········· 
············ ··········· 

30, 018, 000 35, 544, 246 20, 983,471 
$2, 2-11'321 $1, 412, 230 $&19,h'll) 

$0. 07 $0. 04 $0.0I 
J.i,M0,000 ••. _. .................. . 

8 
13, 212, 019 
$1Jnli5,3·10 

$0.12 

10 
33,•lOl,OOO 

3 
11, 511, 034 

$641,010 .... (ii" ... 
$0.06 

32, 873, 000 8, 840, GIG .........•. 
$1, 505, 4•17 $211,31-1 (l) 

$0. 05 $0. 02 .......... . 
528, 000 \ ..................... . 

4 
$100,528 """(1)'···· .... (ij""" 

3 
3•10, 156 '""(1) ..... ""'(ij""" 
$9·!, 270 ...................... . 

14 
4,084, 011 

$1, 407, G05 

$ii, °'17, 777 

$2,308,074 $1,9!1,893 

$2, 759. '616 } . ' 
$200,801 

$311, 115 

(I) 

i Figures not available. 
• Pro'.luct of the chemical o.ncl manufactnrcd ~as in<lnstrles. Tho pr.orluctiol! QI 

anhydrous ammm1ia by tho hY·P\O<luct coko ovnus, o.s roportocl hY the Geologtenl 
Survey (mainly ammonlacal liquor and snlpho.te. Rold on pound llasis o!<Nml 11'$! 
as follows: 1919, 31 estalilishmontsi 51,0.Jn,7tH 1101111<!><; value, $51092,950 (unit value 
11 cents a pound); 19H1 25,370, 50~ pm\m!s, Yttlue, $2,30'l;l37 (unit v11lue, 9 cent&·n 
nound). . . 

a Product of th~ cllomical, fertilizer o.rnl nrnnu!aet:11rn l ~as industries. ~he P!O
dnction of ammonium sc1lphate by tho li.1·-p10,)1luct eolrn ovens, as l't!portecl liY the 
Geological Survey, was o.s follows: 191!1 •• :JG c.~ta: li8lnnents,. fiH,231,985 pounds, 
sales, 557,()19,031 pounds, value, $2liQ7,;,71s (unit valiio, 31 cents a pound);J9B, 
ammonia s!llphate or recluce'1 to eqmv11lt,,lt in snlpltt1lt" 17017031900 pmmds1 value, 
$4,693,590 (nnlt value, 2! cents a pound), 

Ammonium compounds, as shown in Group II, were 
valued at $15,952,111, and cyanogen compounds 
$7,115,442. Aqua and anhydrous ammonia consti· 
tuted 59.3 per cent of all ammonium coinpounds1 
and the sulphate 10 per cent. If ammonia and am
monium sulphate of the coke and gas industries be jn

cluded, however, the total for ammonium compounds 
is $43,076,476, of which aqua and anhydrous ammonia 
form"37!'9percentand thesulphate51.6percent. Some 
duplication is shown in the figures for aqua ammonia. 
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Since '1914 aqua ammonia has increased 28 per cent 
in amount produced but decreased in amount sold, 
while the production of anhydrous ammonia has in
creased 68 per cent. 

The materials reported as employed for aqua an<l 
anhydrous ammonia were ammoniacal liquor, am
monium sulphate with lime to liberate the fixed am
monia, and cyanamid. The strengths of solutions 
were not reported with sufficient clearness to make an 
estimate of total NH3 possible. Among products 
some reports gave the strength of aqua ammonia as 
16°, 20°, and '26°, the prices h.eing 2-3 cents, 4-5 cents, 
6 cents and above, respectively. Using the price as a 
basis of estimating the strength when not stated, the· 
total of 45,466,904 pounds of aqua ammonia reported 
by the chemical industry consisted of 16,163,315 
pounds of 20° (including a very small amount of 16°), 
or about 36 per cent of the total, and 29,303,589 
pounds of 26°, or 64 per cent. Taking the 20° liquor 
as 17 per cent NH8 and 26° as 24 per cent NH3, the 
ammonia content of aqua ammonia reported by chemi
cal establishments was 10,952,770 pounds. This 
amount, together with 27,529,599 pounds of anhy
drous ammonia of the ch<=lmical industry and 51,646,-
764 pounds from the coking industry makes the equiv
alent of 90,129,133 pounds of a11.hydrous ammonia pro
duced in 1919. 

Aqua ammonia was reported by 27 establishments in 
14 states. Eight stat~s-Pennsylvania, Washington, 
New Jersey, Rhode Island, Ohio, Michigan, Missouri, 
and Massachusetts-each produced over 2,000,000 
pounds, and aggregated 90.7 per cent of the total. 
Four establishments in Pennsylvania alone produced 
49.7 per cent of the total. 

Anhydrous ammonia, 27,529,599 pounds, was pro
duced by 39 establishments in 21 states. Eighteen 
plants in 6 states-Missouri, Illinois, Pennsylvania, 
New York, Ohio, and Washington-totaled 91.9 per 
cent of the whole, while the first 3 states, in 8 estab
lishments, produced 75.7 per cent. 

Ammonium sulphate produced by the chemical, gas, 
and fertilizer industries, exclusive of coke, aggregated 
33,400,598 pounds made by 16 establishments in 10 
states. Seven establishments in New Jersey, Massa
chusetts, and Pennsylvania reported 93.3 per cent of 
the total. The coke industry produced 557,619,631 
pounds, so that a total of 591,020,229 pounds, or 
295,510 tons, of ammonium sulphate was manufac
tured in 19HJ. 

Other salts of ammonium were derived by neutral
ization of an acid by ammonium hydroxide. The 
latter was obtained from ammoniacal liquors, aq~a 
ammonia, ammonium sulphate and caustic alkali 
or cyanamid. The acids were made by the usual 
methods-hydrobromic and hydrochloric acids largely 
from electrolytic bromine and chlorine, valerianic acid 

by the oxidation of fusel oil with bichromate and sul
phuric acid, an"d vanadic acid from carnotite ore. 
Ammonium s.alts, excepting the sulphate, were 30.6 
per cent of ammonium compounds, the chloride and 
phosphate constituting a large part. 

Cyanogen compounds included within the chemical 
industry amounted in -value to $7,115,442, or an in
crease of 196 per cent over 1914. Part was derived 
from electrolytic sodium or cyanamid. The greater 
proportion of the forrocyanide group consisted of Prus
sian blue and the larger part of the cyanides of the so
dium derivative, and hydrocyanic acid. Cyanogen 
chloride and dicyandiamine ·were derived from elec
trolytic chlorine and cyanamid, respectively. A large 
part of the cyanogen compounds ·were produced from 
cyanogen press-cake. 

GltOUP Ill.-SODAS, SODIUM, AND COMPOUNDS. 

Table 26 prese"Q.ts the statistics for the sodium group 
for 1919, 1914, and 1909. 

TABLE 26.-Gnour III.-SODAS, SODIUM, AND COMPOUNDS. 

1919 I 1914 i 1909 
--------------------, . 

Value of protlucts ....................... 1S99, 689, 828 i1 $'32,626,3?·511525,048,019 

INORGANIC. I ·1· 

Sodium: 1 

Borate (borax)- i 
Number of establishments ............ l 8 7 .......... . 

~~l'~.;:::::::::::::::::::::::::::::::::i u,6t1:~ s2,o~;W! s1,1~:~ 
Unit value, ton ..........•..•..•. " $1!''6 $78 $87 

Biehromale-- : 
Number of establishments ............ ! 5 4 ......... .. 
Total prodnrtlon, tons ................ j t 24, 081 ...................... . 

!•'or sale- 1 

Tons .......................... ) 22, 992 11, 824 (') 
Value ......................... i $51 3:l7, ~89 $1, 125, 398

1 

..... · .... · 
Unit value, ton .•.••.•.. ·· I $239 $95 •••• ·-'· .•• 

. 1\Iadeaudconsumed,tons .......•. I 1,089 , ••••••••••••••••••••••• 
Brollllde-- -. I J 

Number of establishments ............ i 5 ..................... .. 
~ounds •.•.•............•.•........•.. 

1 
1,~2,443 (') I (') 

Cnr~~li!.t~:::··"··•·"'······ .... ·-·······1 $511,812 ...................... . 

Sotlaash- I 
1 

Number of establishments ........ 1 18 10 11 
Total production, tons ............ ! 1,f>07,424 ...................... . 

Forsale- I .,, _ -I . 
Tons ...................... 1 1,0.,.,480 9.'l5,30o 646,0a7 
Value ...................... $31,195,149 S10,U37,945 $10,362,656 

Unit value, ton .•..•.. j $'.JO $12 I $16 
Made and consumetl, tons ••..• 1

1 

47:J, 944 •••••• • •••. • • • • •• .. • · • • 
Sal sotla (lnclmling monohydmtc crys-

tals)-
Number of establishments........ 41 50 !iO 
Tons ................... ,.......... BZ, 992 100, 591 85, !!« 
Value ...•.•...•..•.... !'' ••••••••.•• $2,272, 770 $1,5101449 $1, 156,882 

Blcarbo~.:f~alue, ton .............. - $27 S14 $13 

Number of establishments........ 10 7 
Total Yiroductiou, tons ..•.••••.••• 1 100, 894 ••••••••••••••••••••••• 

For sa 8T'ons ...................... / 141, 556 00, 169 j 82, 800 
Value ......... ···········- $31 695,417 $1,439,014 l $1,515,045 

Unit value, ton. .. • • . • $26 $16 $18 

l:!csqul~fr;g~a~~ consumctl, tons..... 49,338 ••• •• ·••••••••• •.•• ··.·.!·.·.·.·.·.·.· .. ·.·· .. · 
Number of establishments..... . . • 5 

~~?~;;::::::::::::::::::::::::::::: Sil~:~ ····-~·! ..... .... .''.~ ... . 
Fluoritle-

Number of establishments •.•.•••••... i --4 
Pounds ............................... '

1

1;364,441 ..... {•)""" ··"(ij"" 
Value................................. $177,420 ..................... .. 

Hydroxide (caustic soda)'--
Numbc.r of establishments ...•.....••• 

1 

29 , 25 17 
Total protluction, tons................ 33:!, 361 ...................... . 

For sale-- / 
Tons .......................... j 322, 746 291,539 131,612 
Value ......................... !$?..O, 792, 695 $9, 104, 920 $5, 264, 887 

Unit Yalue, ton .••.....•. -I $134 $!3 $40 
Iodide-!'fade and consumed, tons ......... I 10, 615 ...................... _ 

Number of establishments .....•.••.•. / 7 ••·•·••••··· .......... . 
Pounds............................... 29,284 (') (') 
Value ................................. , $103,868 ...................... . 

(See foot notes at end of table.) 
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TABLE 26.-GROUP Ill.-SoDAS, SODIUM, AND COMPOUNDS-Con. 

--===------

1919 1914 1909 
________________ , ____ i--'----·----

INORGANIC-continued. 

Sodium-Continued. 
Nitrate, rclincd-

Number of establishments ........... . 
Tons ................................. . 
Value ................................ . 

Phos~hate- . 
Number of eslabhshments ........... . 
Total production, to us ............... . 

Monohasie (4 PStahlisl!rnents). 
Dihasic (9 establishments) ... . 
'fribasic ('1 establishments) .. . 

Forsnle-
Tons .......................•.. 
Value ........................ . 

Unit value, ton .......... . 
M adc and consumetl, tons ........ . 

Silicate--
Number of establishments ........... . 
Tons ................. : ............... . 
Value ................................ . 

Unit yaluc, ton .................. . 
Sulphates- · 

Niter rake-
Numlier of establishments ....... . 
Total produ"tion, tous ........... . 

Forsale-
'l'ons ............. ........ . 
Value .................... . 

Unit Yahw, ton ...... . 
Made and comumcrl, tons •.... 

i"alt mke- · 
Number or ff;tahlishments ....... . 
Total production, tons ........... . 

For sale-
Tons ..................... . 
Value .....•.•....•........ 

Unit Yaluc, ton ...... . 
Made and conStJmcd, tone •.... 

G!auber'• salt-
Number of establishments ....•••. 
Total prodtwtion, tons •.••....••.. 

Forsalc-
Tons .•......•....•....•... 
Value ...•••.•••....•...... 

Unit value, ton ...... . 
Made and consumed, tons .... . 

Refined anhydrous-
Number of establishments .•...•.. 
Total product!on, tons •........... 

Forsale-
Ton• ••..•.•............... 
Value ...•.•.•.•........... 

Unit Yalue, ton ...... . 
Made anrl c'ommmed, tons .... . 

Thiosulphato (Hypo):-
Number or C.<;tabll'•bmcnts ....... . 
Total prortuetion, tons ........... . 

For sale--
Tons ......•............... 
Yalue .................... . 

Made and consumed, tons .. .. 
Sulphide- . 

Number of c'tnblishments ........... . 
Total produeti on, tons •...•........... 

For sale-
Tnus ............•...••.•...... 
Value .....•.....•.......•..... 

Unit value, ton ..•........ 
M ado and consumed, tons .....••.. 

Sulphite--
Number of e'tabllshments •........... 
Tot~cfrr~~l~'.:_i on, tons ..•.•....•...•. , ,. 

Tow ..............•.........•. 
Value .........•.•.•..•.•...... 

Unit value, tPn ..•........ 
Made nncl consumed, tons ......•.. 

W11.•hing eomprnmds (not containing 
soaP)-

Number of csta bllshmcnts ...•........ 
Tons ................................. . 
Value .............................•..• 

Other lnorganir•sorlinm' ompounrls,'•valu e. 

Sodium: 
ORG.H\IC. 

Aretate-
Number or establishments ........... . 
Total prorJuetion, pounds ...........•. 

For sale-

~~\~~~::::::::::::::.::::::::: 
Made and consumed, pounds .•... 

Benzoato-
Number ()f establishments ...•.••.•... 

rnr!Ee~~::::::::::::::::::::::::::::::: 
Number of establishments ...•.•...... 

~~jg~~~:::::::::::::::::::::::::::::: 
Otber orgaruc sodium compounds, 'value. 

7 10,rn:J ·····(aj ..... ····(;;···· 
$9:H,64:J ...................... . 

10 
2:J,Rli7 

4,:J2l 
D,GG3 
9, 883 

22,:?.51 
s~. 438. g11 

$109 
]J[i16 

17 
280, 791 

S'i, 052, :JI8 
$21 

38 
97, 8'~6 

Rl,:t;O 
$2~1. 476 

$l.47 
lfi,666 

34 
17n,nm 

1'22,91'8 
$1, "30, ~~~ 

56,095 

27 
42,206 

'38,330 
$854,~~ 

3,876 

0 
2, 770 

2, 708 
$221, 232 

$82 
GS 

9 
29,818 

zn,G78 
$1, 54l,OR7 

140 

17 
3H,7~G 

35, 178 
$2,310,253 

$00 
4,557 

8 
8,06G 

6 .••........ 

lfi,397 12,290 
$853, 5"8 $540,282 

S55 $14 
.............. ··········· 

13 .... ·31;i?ti 169,049 
s1, 6·18, 8c4 $~66, 621 

$10 $11 

31 24 
46, Hl ·-········· 
24, 1>9 27,5-1/) 

$ll, .iStl $53,Gn 
$1.30 Sl.95 

22,0H •••• tll' •••••• 

29 .............. 
nn, 2"3 ............. 
90,442 (•) 

$841,887 ........... 
$9 .............. 

19,821 ............. 
20 ............... .............. ·····------

3,J,537 46,471 
$427,808 $512,4"4 

$12 $11 
............... .............. 

(') (8) 

(•) (•) 

5 ••••••••·•• 

20,2r3 
$510,M4 

$25 

7,673 
$206,450 

$27 

5 ••.•••••••• 

7, 209 • • • • • • • • • • • • (•) 
$539, 030 $66, 649 •••••••..•. 

$75 •••••••••••· ••••••••••• 1,457 ..•.•.•..•..••••.••...• 

3 7 
8tll 12, 441 •.•. (3)' ... 

$71, 021 $204, 230 
$7,021,278 $1,703,535 ""'(8)'""' 

12 
2,260,459 

2, 196, 113 
$1C5,505 

64,34n 

(3) (') 

4 
120,411 :::::::::::: .... c•i···· 
sns,004 $61,.rno ••.•••.•..• 

118,41~ ...... ······1··········· 
s143,asn :::::::::::r::::::::: 

$5, 70fl,363 $80,630 I (') 

(See footnotes at end of table.) 

TABLE 26.-GROUP III.-SoDAS, SooruM, AND COMPOUNDS-Con, 

D!Sl'RIBUTION OF NUMBER OF ESTABLISHMENTS, BY GEOGRAPTIIC DIVISIONS: 19J9, 

I Mir]. Ea't We<t South \ 
TotaI1 New die. North North At- South 'f p . 

· 1 , ~- l C'en· ( r.n- lan- t I tain lo 
ber. land. t~~: tral. tral. tic. ra . . • 

num Ena At· ' C'cn- • oun.I arir. 

---~----- -- --- -·--·-·- --- --·-- ---- ---
INORGANIC 

Sodium: 
1 Borate ............. 8 4 ······ .... i. ...... ······ Bichromate ........ 5 1 ...... 3 1 ••"'j' ···---

Bromide ........... 5 1 2 1 ::::::1:::::: 
Carbonate- 1······ 

Soda ash ....... 18 4 4 2 4 ······ I 
Sal soda ........ 41 1····2· 11 fi :i 2 3 1! 
Birarbouato .... 10 4 2 1 2 --·-·· ······ l 
Sesqukarbouate 5 I······ 2 1 ....... ······ ······ ······ 2 

Fluoride ..........•. 4 3 1 ----·-... T ····r ... T ············ Hvdroxide (caustic) 20 12 7 ······ I 
lo'ilidec ••.•••.•..... 7 6 ... "i. 1 . ..... ············ 
Nitrate ............. 7 3 2 .... 2. ....... ······ 1 
Phosphate ......... · 1 10 ::::::1 ·7 ···y 1 ...... ··-··· ..... i 
~~l~ii;:i~········· 17 ······1 0 1 .······ ······ ···-·-

Niter cake .....• 38 3 I ]!j 9 2 3 1 
Salt (·al<o ....... 34 3 15 8 l 2 2 
fllaubcr's salt .. 27 3 I 12 3 4 2 ······ ······ Ref. anhydrous. ll ······I 5 .... j" I ""'i" ······ ...... ..... i Thioo~1Iphate ... g ... T: 5 1 .... i. ...... 

Sulphide ••......... 17 7 4 2 2 ······ ..... i I Sulphite ........•... 8 • ••••• 1 5 1 1 ·-···· ······ ·washing com· I 
pounds.~ ......•.• 3 1···· .. , ....... -····· --·-·· ....... 

ORGANIC. 1, 1 

I I I 

Sodium: l~ II::::::! Acetate ............. n 2 1 · . ..... ······ ..... .!. ..... Benzoate .•......... 3 1 ...... ············1· .. ··· Citrate ............. 
G 11······1 1 . ..... :····J ........... 

1 The totals for item• renorterl 1914, $32,02"1,335, and 1909, $25,048,019, are not 
comparable with total for 1919. The total for 1009 ($25,048,019) includei $3 3 7 
of unclruimfied sodium prod nets not shown in detail. 

2 Inc·ludo• neutral chromate. 
• Figuros not available . 
• Inc·Iudes caustic liquor and sorla Iyo. 
• Inc,Iudos, 1919, sodium metal, sodium chlornto, hypoplwsphlto, mnnganato, 

nitrate, silicol!uoride, burnt, chrome and soqlum alums, alumlnnte, aluinlnum 
fluoride (refined cryolite), arsenate, arecnite, bisulphite, gold rhloride, hypochloritc, 
perborate, peroxide, titanium sulphate, uranate, uranium nitrate, etc. 

• lnc!udos~ 1919, sodium butyrate, formate, oxalate, propionate, sulphocarbolate, 
cyanide ana ferrocyanide, formaldehyde-hydrosulphite, potas,Jum tartrate, thio
cyanate, uranium arntate, etc, 

The manufacture of sodium compounds for the year 
1919, exclusive of common salt, rock salt, and brines 
and of sodium salts produced in other special industries 
such as coal-tar chemicals and dyestuffs, amounted to 
more than three times the vn.lue of the previous census, 
and reached the grand total of nearly 3,000,000 tons 
and $100,000,000, of which products to the value of 
$9,042,986 have also been included within other 
classifications in this report. Sodium cyanides, alums, 
bleaching compounds, and electrolytic products appe!lif 
here and elsewhere in these tables. 

The increase in the use of sodium compounds is 
probably in part due to the substitution of sodium for 
potassium in bichrornates, cyanides, nitrates, prus· 
.siates, hydroxide, and other salts, which, previous to 
tho shortage caused by the war, were considered infe
rior for certain industrial applications, notably in the 
making of nitrate explosives, the oxidation of aniline 
black and the production of Prussian blue. After being 
subjected to more careful methods of purification in 
order to remove deliquescent salts and other impuri
ties, sodium compounds have been found in many 
instances to be fully equal or better than potassium, 
the forced recognition of which fact will be of lasting 
benefit to industry. 
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Demand for the principal soda products-soda ash, 
bicarbonate, caustic, and bleaching powder-slumped 
in the early part of 1919, factories running at from 25 
to 30 per cent capacity until June, but from then on 
until October and November, though manufacturing 
costs continued high, demand .. and activities increased 
until they reached pre-war conditions. Extensive 
exports of :finished goods dependent upon alkalies for 
their preparation, glass, soap, petroleum products, 
textiles, and various sodium chemicals, at least in part 
caused this increased output. 

Sodium compounds are very largely used in the 
textile, leather, and paper industries, as the following 
statement will show: 

- -···~--.. -----" "------- - -----·---------------------- " 

SODIUM SALT. 

Acetate .................... . 
.Alum ...................... . 
Aluminale ................. . 
Arsenate ................... . 
Btchrnmutc and chromate .. . 

Blsulphatc ..•............... 
Bisulphite ...............••. 
Borate ................... , .. 
Carbonates ............•..••. 
Chlorate ..•...............•. 
Formaldehyde-hydro sul-

phite. 
Hydroxide (caustic) ..•.•... 

Hypochlorlte ............••• 
Nitrite ....•.•.••••.......••. 

Oxalate .................... . 
Per borate ......•.•......•••• 
Peroxide ....•.....••••.•..•. 
Phosphate ..•.••..•••....••. 
Pru.'l.siate .................. . 

Silicate .................... . 

Sulphates .................. . 

Sulphide ................ -•• -

Tbiosulphate .........•...•• 

Titanium sulphate .•.....•.. 
Washing compounde .....•.. 

Employed in-

Mordant manufacture. 
Mordanting of paper ancl te.xtiles, loading, ,,izing . 
Mordanting. 
Dyeing. 
Chrome tanning, textile mordant, printing, blearh-

iog. 
Dveing ('ubstitutc for eulphuric acid). 
Dyeing, paper bleat·hing, SOUrC'c of S02, 
Tanning, sizing, mordanting, fireproofing. 
Dyeing, printing, cleansing, bleaching, dogUlllllliog. 
Dvc!ng, printing, oxidizing agent. 
RoduC'ing agent in vat dyeing, bleaching, discharging, 

printing. 
Tanning, mercerizing, manfactur!ng of dye.<, wood 

pulp, and paper. 
Bleaehing, other oxidizing proce'llle.•. 
Diazotlzing in the manufacture or azo dyes, nitroso 
compounds, and in dyeing textilcH. 

Textile processe.•. 
Bleaching, oxidizing. 
Bleaching, oxidizing. 
Textiles, eqpe~ially liilk weighting ancl dyeing. 
Manufarturing of Prussian blue for calico dyeing, 

printing. , 
Fireproofing, dyeing, ble!1ching adhesive in fiber and 

paper board, sizing, weighting. 
Dyeing (fixing and equalizing agent), manufacture of 

ultramarine and sodium sulphide. 
Dyeing sulphur colors, tanning, artificial silk manu

facture, sulphiclo colors, depilatory agent. 
Chrome tanning, antlchlor in bleaching, paper manu

facture, mordanting, manufacture of coal-tar green. 
Mordanting. 
Cleansing. 

In the paper industry, for instance, for the produc
tion of sulphite, soda and sulphate pulps, large 
amounts of soda ash, salt cake, and niter cake are 
em.ployed; alum serves as a sizing or fixing agent for · 
dyes, the silicate acts as an adhesive in laminated papers 
like wall boards. For boiling rags, caustic or carbonate 
is employed, and, for bleaching of rags or pulp, the 
hypochlorite is used. 

Of those compounds which have been included in 
"Other sodium compounds," the outstanding items 
ananged in the order of their value are cyanide, metal, 
prussiate, chlorate, aluminum fluoride, formaldehyde-

. hydrosulphite, peroxide, alums, potassium tartrate, 
and hypophosphite. 

The two important sodium compounds, soda ash and 
caustic, are preeminently in the lead both in quantity 
and value of production and together constitute 61 
per cent of the qua:ntity and 52 per cent of the value 
of the entire group. 

It can readily be seen that the total of 49,338 tons 
of bicarbonate of soda reported as made and con-

sumed in further manufacture is but a fraction of that 
required for the manufacture of the soda ash, crystal
line carbonate and sesquicarbonate reported. Making 
the necessary calculations from the formulas of these 
salts (soda ash, Na2C03 ; sesquicarbonate, Na4H2 

(C03 ) 3• 3 aq., and Na2C03 lOaq., with factors of 1.60, 
1.03, and 0.59, respectively) and adding the weight of 
bicarbonate reported sold as such, the total amount of 
bicarbonate made amounted to 2,691 thousand-ton 
units. 

Salt cake and niter cake, at one time considered as 
by-products and more or less a drug upon the market, 
advanced in both price and value, niter cake showing 
phenomenal gains, to more than double the quantity 
and nearly three times the price. This would indicate 
th~t many new uses have been found for niter' cake as 
a substitute for sulphuric acid and other acids and 
acid salts in the explosives, soap, fertilizer, paper, 
dyeing, tanning, and other industries. 

The manufacture of bichromate and sulphide, both 
used largely in the textile and leather industries, has 
increased very considerably so that these salts rank 
among the more important sodium compounds judging 
by the amounts and value of their output. 

More than 50 separate compounds of sodium were 
reported in the 1919 census, some of which were 
derived by simple processes and others by involved 
methods, especially from the engineering standpoint. 
Briefly, they were derived in the following ways: 

sooroll! SA.LT. Process or method of manufacture. 

Biborate ................... . 

Carbonate ................. . 
Chloride ...............••... 
Fluoride ...•..•...•......... 
Nitrate .......•............. 
Sulphate ................... . 

.Alums ..................... . 

Sodium gold chloride ...... . 

Carbonate, soda ash .•..... - . 
Carbonate, crystals ••....... 
Carbonate, sesqui .......... . 

Thiocyanate ............... . 

From original sources. 

Natural borate, or calcium ore, roasted then boiled 
with sodium carbunate. 

From "Trona'' by fractional crystallization. 
Natural brines and salt mines. 
Cryolite, roasted, then boiled with carbonate. 
~lined in Chili refined. 
From natural brines by fractional crystallization. 

Single and simple operation. 

Sodium and aluminum sulrafos crystalllzed from 
solution to form double salt. 

Two salts crystallized together from solution, as with 
alums. 

Calcined bicarbonate (loss of water). 
Crystnlllzed from water solution. 
Bicarbonate heated in solution (loss of co., addition 

of water). 
Sodium cyanide solution h:.!led with sulphur. 

Neutralization in >0lution. 

Acetate- .................... Carbonate and acetic acid. 
Aluminatc- •. . . . .. .. . .. . . .. . Carbonate and alumimun hydroxide. 

. Arsenite ... _ .. . . . . . . . . .. . . . . Carbonate and arsenions oxide. 
Benzoate ................... Carbonate and benzoic r.cid. 
Bicarbonate................ Carbonate and carbon r':oxide. 
Bisulphite..... ... . . . . . . .. . . Carbonate and sulphur dioxide (caustic also used) . 
But ate Hydroxide and butyric acid. 
Chr~ate.'. ::::::: ::: ::·. :::: Carbonate and bichromate. 
Fluoride.................... Carbonate and hydrofluoric acid. 
Glyccrophosplmte •..•....•. Carbonate and glycorophosphoric acid. 
IIypopbospl1ite... .. • . . . . . . . Carbonate aHd hypophosphorous acid. 
Oxalate ..................... Carbonate and oxlilic acid. 
p · te Carbonate and propionlc.acid. . . 
stir2~n~~ride: .'::::::::::::: Carbonate and silicofluonc acid (ftuosilicic). 
Sul hit Carbonate and sulphur dioxide. 
Snl~hoc~rboiaio::::::::: :: : Carbonate and sulphocarbolic acid. 
Tartrate ................. _.. Carbonate and acid tartrato. 

Sub.~titution of sulphuric acid.for another acid. 

Bisulphate....... •. . .. . .. . . . Sulphuric acid acting on a nitra~e (nitercake). 
Sulphate ..................... sulphuric acid acting on"" rhlonde (salt cake). 
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SODIUM SALT. 

Acetate .................. .. 
Bromide ...... - ........... . 
Citrate ................... .. 
Ferrocyani•fo .. ... -....... . 

i7,~\:I~'.':.1~::::: :: : :: : : : : : : : 
Phosphaln ............... .. 
'rhio;ulph,llc ............. . 

Ar3l\ilat1! .... .............. . 

Ferricyanid11 ................ . 
Manganate ................ .. 
Perbomfc .................. . 

Peroxi·le ........... _ ......•. 

Thiosulphate .... -........ . 

Process or method of manufacture. 

Interchange in solution, solid precipitate formed and 
remoued. 

Calc·ilun acetate at Hi sodiun1 ~nlphate. 
Irou bromLfo and srn1imn carbonate. 
Ca1"ium duatc and s:Hiinm sulphatl'. 
Calcium fr.rroey:iuirle ami nodi111n carh:mate. 
Calr:inm or hariwu hvdroxi1e and :md1um sulphate. 
Iron irnii.1c :i.nd so1H1irn {~arl){nrn.le. 
1/icaldum phu:5phale a.ud smi~utn l'arlJ 1rnatc. 
C:.1lei11m thi·isnlpha1u urn! sochum sulphate. 

<>Iidutfon. 

8tHiiltm ar:-:1mlle n:.;i•lized with NaN<h hy ealeinution 

J1~~ .. ~~~~~~~~;ide oxirHzrnl \\ ith cl1k1rlne in :-;o1ution. 
~r110 .. 1nse<l with NaOH or Na:CO, 1md NaNO.i. 
Borax hc3ted slightly in solution wilh Nai02 or 

n.o ... 
~.Jctallfo sodinrn he•1Wl to ~1)1)" in aluminum trays 

iu r'.11rrnnt f)f dry air, free: of CO:;:. . . 
:'.!ulphid•.' liquor from Leblanc ~oda process ox1d1zed 

\ly air, Na:SO, adde1 to ealr:mm salt. 

Co111l1ii1ation a11d i11Urclta11ge u8ually bu aid of hat. 

Bicarb()nate, .... _. _...... Sall, amrnciui" aJHl carbon clim>irlc (Sr;lvay proces") 
c >mliinod underpre;snrc and heat. 

Biehrornate_ ... _ ....•. _ ..... F1Fion flf d>rnme ore \\ith lime and soda, and svlu
tirm of prnd1wt separated by <lllplmric add, , 

Cyanidu .................... Sodamid (N»NH,) heater! with carl11m and "ndmm 
<!Yann.mid. . 

l'crrocyanide ... _ ... __ ...... P11i'ifie1l spent oxide from gas wnrks heatwl with 
Jinrn rnlcinm fcrr':cvanMc salteci out, and calcium 
separatierl hy scxlinin carbonate. 

Pormate .................... \ Canstic ~.nd <.:'lrhon r!ioxirle heater! unrler pres>urc. 
Jiydrosulphite ..... _ ........ Sorlium hi.0.Lllphite with zinc metal, lime added, and 

produrt salter! nllt frnm solution. 
Nitrite •. _ ................... Soriium nitrat<i lusc'l iu iron pam and lead added at 

4f>O-r.JOOQ. 
Silicate .... _ ..• _ ............ Silka, sor!ium carlnnate and coal llrs.'ci in cn1clblc, 

extracte·l hy water in antoclaves, 
Sulphide .. -................. Sodium hisulphate, salt and cool heated above 950°. 

Sndlum metal. ............ . 
C!lloratu .................. .. 

Cy3nide .................. .. 

lirdroxide ............. _. _ .. 
llypochlorite- ....... _ ... _ .. 
Peroxide_ ........... _ .... _ .. 
Nitrate._ ........ ., ....... .. 

Eltctrolytic. 

Salt, in m<;lt1ln condition. olootrolyzed. 
Ifot, c1noontrated, alkaline solution of salt electro

lyzed. 
From cvanamld derive::l lrom so<lamid produced rri:m 

metaf!ic sodium and ammonia; made electrolytic
ally. 

Soluti~n of salt electrolyzed. 
Col:l dilute solution of salt electrolyzed. 
Oxlrlation of metallic sodium made electrolytically, 
Synthesis of components, elcctrolytica11y. 

Many of these processes are dependent on the pro
duction of the necessary acid and of sodium car
bonate, hyclro:xide, nitrate and sulphate or calcium 
slllts such as the acetate, citrate, forrocyanide, hy
droxide and phosphate that are derived as by-products 
in other industries (wood distillation, citrus products, 
gas industry, lime or fertilizer industries). Other 
salts resulting from the use of by-product13 are the 
tartrate, from the wine industry, hisulphate and 
sulphate from the acid industry, arsenite and arsenate 
from the smelting and refining industry, and thio
sulphate from the Leblanc soda process. Some are 
directly dependent upon natural sources other than . 
soda salts, such being the borate, chromates, man
ganate, and silicate from calcium, borate, chrome 
ore, mnnganese, and sand. 

Of the natural sources of sodium compounds the 
chloride, nitrate and borate are the most important. 

Carbonates qf sod·ium.-The four forms of carbonate 
of soda reached an aggregate total of $37,848,836. 
Bicarbonate of sodium, being the basis for all the 
other carbonates, was produced in much greater 

amounts than is indicated by the tabulation, the pro
duction being estimated at 2,691 thousand tons, and 
at the average price of $26 a ton would have approxi
.mated a value of $70,000,000. The amount reported 
was 190,894 tons and the value of portion sold was 
$3,695,417 produced by IO establishments in 8 states 
of which 4 stater;-lviichigan, New Yark, Virginia, and 
California-produced 99.2 per cent of the total amount. 
Of this a very small part resulted from refining or 
recovery processes and less than 5 per cent from 
natural brines in California. Over 95 per cent was 
made by the Solvay ammonia-brine process. 

Similarly, about 98.5 per cent of the total amount 
of soda ash reported (1,507,424 tons), was produced 
by the Solvay process. Eighteen establishments in 
12 states were concerned in the manufacture of soda 
ash, of which 5 states-Michigan, Ohio, New York, 
Virginia and Kansas-produced· 90 per cent. The 
cost per ton varied from $24 to $40 with an average 
of $30.20. Grades of strength and purity were not 
reported. 

Carbonates from natural brines in California are 
made by burning coke and limestone in kilns to pro
duce 002 gas which is charged into the brine waters. 
Crystals of bicarbonate that form are separated by 
filters and calcined in oil burning furnaces which 
produce dense soda ash. By-products reported in
cluded .lime which is usually employed further for 
the production of caustic liquor. 

The production of crystalline carbonates of soda, 
known as sal soda, washing compounds and sesqui
carbonate, increased but slightly. The alkali strengths 
of sal soda and soda ash bear the ratio of 21. 7 to 48 
(or 58) per cent Na20, so that instead of $27 to $30, 
per ton the actual cost of the crystals to the con
sumer was $60 to $74 a ton. The ash averaged $30. 
Since soda ash is sufficiently pure to be used for almost 
every purpose it is not surprising that the production 
of-crystal compounds has failed to keep step with that 
of the calcined ash. This comparison does not include 
washing compounds which arc of more or less un· 
known composition and command much higher prices. 

Crystal compounds were derived from the same 
sources and were made by many of the same estab· 
lishments as other carbonates. Thirteen establish· 
ments reported soda ash as the source of crystal 
soda. 

Sodium hyaroxide.-Twenty-nine concerns in 13 
states reported the production of 333,361 tons of 
caustic soda. Of these, 15 establishments in Michi· 
gan, New York, and Ohio, unitedly produced nearly 
89 per cent. Seven companies merely repacked and 
sold about 6 per cent of the tota1. Production by the 
electrolytic method from common salt was reported 
by 15 establishments with 28 per cent of the tota.1. 
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Sodium silicate.-Seventeen establishments in nine 
states produced 286, 791 tons of silicate of soda, none 
being used for further ·processes in the same works. 
Indiana, Ohio, New Jersey, Illinois, ·and Pennsylvania 
in the order named produced nearly 84' per cent of 
the total, two states in the far ·west (California, Wash
ington), produced less than 6 per cent, four in the 
middle west 61 per cent and three on the east coast 
:33 per cent. · 

Sodium sulphate.-Sulpbate of sodium in its several 
forms reached a value of $4,838,198. Pre~ious to 
1914 niter cake was used to a limited extent only 
for its acid value, and the sulphate content was 
wasted. It now has important applications in the 
sulphate pulp industry and in gas recovery. Two
thirds was produced in seven Eastern states, and 
nearly one-third in seven Middle states, a very small 
fraction in the West. More than half of the niter 
cake was inade in the production of nitric acid for 
the explosives industry. 

Theoretically the 86,992 tons of nitric acid reported 
under Group I, and the a<:].ditional nitric acid used 
for making mixed acid (about 57 per cent of 114,886 
tons), required the production of 240 ,000 tons of niter 
cake, of which 67,556 tons were made and consumed, 
leaving about 172,000 tons as the probable produc
tion of niter cake, much of which was waste product. 

Salt cake was produced in 15 states and 34 estab
lishments, the total weight being 179,000 tons, of 
which 8 states-New Jersey, Illinois, Indiana, Ohio, 
Delaware, Pennsylvania, Massachusetts, and New 
York-made 89.5 per cent. An unusually large pro
portion of the total salt cake manufactured, 31.3 per 
cent, was used by manufacturers themselves in further 
processes of manufiictur~ of sodium sulphide, Glau
ber's salt and anhydrous sulphate. 

Glauber's salt) or crystallized sodium sulphate) 
totaled 42,206 tons, made in 15 states J:>y 27 estab
lishments, 13 plants in 5 states-New ,Jersey, Massa
chusetts, Pennsylvania, Indiana, and Delaware-pro
ducing 74 per cent. Six companies produced 2,776 
tons of anhydrous sodium sulphate, refined. A total 
of 29,818 tons of thiosulphate or "hyposulphite" was 
reported by 9 establishments in 7 states, 4 of which
N ew Jersey, Delaware, Indiana, and Pennsylvania
produccd 29,799 tons, or nearly the entire amount. 

Sulphides and sulphites.~oclium sulphide was pro
duced by 17 establishments in 11 stn,tes, and totaled 
39,735 tons of all grades, or 57,000 tons when calcu
lated to a basis of 30 per cent, or sodium sulphide 
crystals. About 99.4 per cent of the total was made 
in 8 states and nearlv 80 per cent in New Jersey, 
Indiana, Delaware, ~nd Massachusetts. With the 
except~on of a small amount merely subjected to 
refining methods, the great hulk, or about 88.3 per 
cent, was made from salt cake by reduction, and 11.7 
per cent by conversion from barium sulphide. 

Sodium sulphite is made by saturating a solution 
of soda ash with sulphur dioxide to form the bisul
phite, then adding more soda to form the normal salt. 
It also results as a by-product in the manufacture of 
phenol, crcsol, etc. A total of 8)666 tons was made 
by eight firms in six states, and of this amount, 8,278 
tons, or nearly 96 per cent, wore made in two states
New Jersey and Maryland. 

Several grades of sodium sulphite are included in 
the total, crystals, ground, anhydrous, dry powdered, 
and pure. Crystal sulphite equaled 88 per cent of 
the total weight. 

Borax, otherwise called biboratc or tetraborate of 
soda, amounting to 29,635 tons, was produced in eight 
establishments in six states, of which 27, 7 44 tons, or 
93 per cent, originated in California. Of the total 
amount produced 25,807 tons, or 87 per cent, was 
obtained from the mineral colemanite, a crude borate 
of calcium. The colemanite is calcined, which causes 
the borate portion to lose water of crystallization and 
form a powder easily separated from contaminating 
minerals by mechanical means. When boiled with 
sodium carbonate solution, this powder forms borax 
and calcium carbonate, which is removed by :filtration, 
and the solution is concentrated to crystallization. 

Borax is used in large amounts for enameling, glaz
ing, for making borosilicate glass which has many appli
cations, in laundry and kitchen, in tanning, dyeing and 
paper industries, as a flux, larvicide, antiseptic, etc. 

Sodium bichromate and chromate were produced in 
:five establishments in four states, a total of 24,081 
tons, by the usual method using chrome ore, lime, 
soda ash) and an acid for the final neutralization of 
excess alkali. 

Ten companies reported a total of 23,867 tons of 
phosphate of sodium, of which 4,321 tons were mono
sodium phosphate, reported by four establif;hments; 
9,663 tons disodium salt reported by nine, and 9,883 
tons trisodium salt reported by five. Several grades of 
purity were reported-commercial, technical dry, 
U.S. P. granulai·, and U.S. P. anhydrous. Themono
sodium salt shows the highest unit value. Five firms 
in New Jersey produced 19,006 tons, or about 80 per 
cent of the total. 

Other sodium compounds are considered in connec
tion with other groups-cyanides in Group II; alums 
in Group V; perborate, hypochlorite, bisulphite, and 
hydrosul.phite in Group VI; and arsenate and arsenite 
in Group X. 

Sodium compounds produced by aid of electricity.
Sodium hydroxide, cyanide, metal, chlorate, peroxide, 
hipochlorite, and nitrite, valued at $13,919,315 were 
produced by electrolytic processes. All originate 
from common salt, which when electrolyzed in molten 
condition yields metallic sodium from which is de
rived the cyanide and peroxide; when electrolyzed in 
warm aqueous solution produces the hydroxide, in 
cold dilute solution the hypochlorite, and in concen-
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trated alkaline solution the chlorate. The nitrite is 
formed by synthetic processes. The amounts used 
by the coal-tar industry do not appear here. 

Other figures are for the production of bromide, 
fluoride, and iodide of sodium. With "Other com
pounds,, are included sodium hypophosphite, man
ganate, and silico:fluoride. Of these, sodium bromide 
was derived from original sources, three establish
ments in Michigan and West Virginia mining and 
purifying the crude salt, and two others refining and 
producing the chemically pure product. 

Organfo 1w.:lium compounds.-The present census, in 
addition to sodium benzoate, has segregated the 
acetate and citrate and with "Other organic com
pounds" has included the butyrate, formate, oxalate, 
propionate, and sulphocarbolate, the total value of 
which reached $6,083,258. A comparison with the 
total for inorganic sodium salts would seem to show 
great disproportion, but in fact the chemical industry, 
as such, includes a very small proportion of sodium 
compounds of organic nature, produced in bulk, these 
appearing under drugs and medicinals, coal-tar chem
icals, and other industries. 

Five states and 11 concerns produced an aggregate 
of 2,260,459 pounds of acetate of soda (New Jersey, 
Missouri, New York, Pennsylvania, and Michigan), of 
which New Jersey turned out about 90 per cent. 

Benzoate of soda, 120,447 pounds, was made by :five 
establishments in three states-New York, Missouri, 
and Pennsylvania. This was but a small part of the 
total benzoate as the. bulk is included under the 
coal-tar industry. 

Three states and six establishments were concerned 
in the production of 118,417 pounds of sodium citrate. 

Many alkali salts of organic character are formed 
by simple neutralization of an aid by an alkali, or 
by intercJ:i.ange of acid components between a calcium 
salt of the organic acid and an alkali sulphate (acetate, 
benzoate, butyrate, citrate, oxalate, propionate, sul
phocarbolate, tartrate) so that the manufacture be
comes a q,uestion closely dependent upon the deriva
tion of the corresponding acid. Calcium acetate, a 
by-product of wood distillation, calcium citrate from 
the citrus fruit, and acid tartrate from fermentation 
industries, supply the original material for three 
organic salts. Other organic acids are made only by 
synthetic methods (benzoic, formic, oxalic, sulphocar
bolic) or by carefully controlled bacterial action 
(acetic, butyric, propionic). 

GROUP IV.-POTASR, POTASSIUM, AND COMPOUNDS. 

Potash is a term indiscriminately used in the trade, 
so the special schedule designed to collect data on 
the production of "Potash from original sources" in
cluded the carbonate, chloride, sulphate, hydroxide, 
and even alum and borate, from lake brines, potash
bearing rocks, cement and blast-furnace dust and 
as~es of beet pulp, kelp, distillery wash and wood. 

All of these products were marketed as "Potash11 

and were used primarily as components of fertilizers 
frequently i;rrespective of the kind of salt. ' 

In tabulating the information the salts have been 
recorded as crude carbonate, chloride, and sulphate. 
Table 27 presents the statistics of production for 
potash and potassium compounds. 

TABLE 27.-GnouP · IV.-Po·rAsH, Pc>'rAssrnM, AND OoMPOUND~. 

----·--· ·-------- 1-1919 - 1914 ~ 
Value ofproducts ................•...... $18,407,253 $7,005, 744 (1) 

Potash from ori&oinal sources:' 
Number of establishments............ 75 
Tons .........•.•.•.••........ _........ 109, 737 
Value ................................. $7,21.5,i64 

Carbonate, crude--
Number of establishments............ 44 

..... (1) .......... cii .. .. 
(I) (1) 

Pounds ............................... 48,664,478 
Value ................................. $2,300,027 

Chloride, crude-
• Number of establishments............ 24 ...................... . 

Pounds ......•.............•.......... 144,435,.589 ('J (') 
Value ................................. $4,169,3331 ..................... .. 

Sulp~~\i~u:re;-tablishments ............ 1 . 7 , ..................... .. 
Pounds ............................... 

1

26,374,661 I (1) (I) 
Acetate:Vnlue ....... ·: .•...... •.......... .. .• • $7·15, S!H ...................... . 

Number ofestabhshments................ 6 ,

1 

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

1 

......... .. 
Pounds ................................... 

1 

69,995 (') (1) 
Bita;';~~~;-(croom of -tiir"tni:); · - . - ....... ' . . . . . . $4 7' 473 ... - . • . . .. .. . ........ .. 

Nnmberorestablishments ................ I 6 I 8 5 
Pounds ................................... 4,854,550 1121 6'16,120 15,592,1137 
Value ..................................... $2,620,351 $3,124,958 $2,925,803 

Bromate, bromide, chlorate, chloride (re-1 
fined), and iodate: 

Number of establishments. . • .. .. .. .. . . .. . 9 ••.•.•.••••.••.•....•.• 
Pounds................................... 4,324,268 (') (I) 
Value ..................................... 

1 
$1,258,507 ..................... .. 

CarbNonate and bicarbonate, refined: 
1 

i 
umber or establiqhments ................ i 7 ............ '· ••• • · •••• • 

Pounds ................................... 1 401,140 (1) i (1) 
Cltr~te~ue ........................•.......•.... 

1

1 $154,844 ............ : .......... . 

Number orostablishments................ 6 ............ 

1

1 .......... . 

Pounds................................... 64,088 (1) (1) 

Ryd~~;JJ0·ccai.istic)·; · · ... · · · · · · · · ·· · · · · · · · · · · 1 sioo, 754 · · · · · · · · · ... 
1 

.......... . 

Number Of establishments. . . . . . . . . . .. . . . . 13 ..... _ .•..•• , ......... .. 
Potmds................................... 8,358,834 (1) I (1) 

Iodid::lue .......................•..•...•••.... $2,206,008 ············1····· .. ···· 
Number of establishments................ 7 ............ / .......... . 
Pounds ................................... , 388,078 (') · (1) 

s111;~\~~-refiii8d.; :Ptir81iiiliia"te; · ~i1ii>h:ilie;-il1~· 1 Sl, 298
; 
9~0 · · · · · · · · .. · · .......... . 

sulnhite and metabisulphite: I 
Number of establishments. ···············I 12 ............ [ .• : ....... .. 
Pounds................................... 877, 178 (') I (I) 
Value . ., ................................... 1 s100, 1s1 ............ l ....... O'ili 

Umt value, pound •.•.•......•....••.. 1 SO. 54 $0. 25 $ • 
Other potassium compounds, 1919: 

Inorganic-Bichromate and chromate, re 1 

fined nitrate, permanganate. phos- I 
phate, etc............................... $2, 548, 1141} 

O~nic-Binoxalate and oxalate, and $4, 731, 135 (1) 
ochelle salts........................... $856, 307 I 

1 Figures not available. 
'Potash from original sources as reported to the Geological Survey, 1919: 

·-· 

Available content of 
potash (K,O). 

Num- Crude 
SOURCE. ber of potash, Per 

pro- quantity, Per Quan- cent 
dncers. net tons. cent of tity,net dis· _/K,O. tons. tribU· 

tlon. 

-----
Tot.al.. .•••............•...•..... 102 116,6341~ 32,474 100.0 

1Iincral: 
66.5 Natural brines ........... _ ......... 17 a73,571 29. 3 a21, 590 

Alunite ............................ 7 6 599 34.8 2,294 7.1 
Dust from cement mills .....•..... 14 u; 665 10. 8 1, 2,18 3.8 
Dust from blast furnaces, and sill-

221 0. 7 cate rocks ....................••. 8 2,408 9.2 
Organic: 

12,423 3,601 11.1 Beet-sugar refinery waste .......... 11 29.0 
Molasses distillery waste ........... 6 8, 791 32. 9 2;~: 8.9 
Wood ashes ....................... 35 807 60.0 1.5 
Kelp and miscellaneous industrial 

waste ......•..•.................. 4 370 36. 2 134 o.4 

a A considerable portion lost through accident at plant. 
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Tho reports gave the KP content of the brines as 
varying from 0.2 per cent to 2.4 per cent; wood ashes 
from 1.7 per cent to 5 per cent; kelp as having a K 20 
content of 1.75 per cent; sugar-beet pulp, 0.32 per 
cent; blast-furnace flue dust, 7.5 to 9 per cent; 
cement dust 2.7 to 4.4 per cent; alunite, 4.5 per cent. 

A summary of methods of manufacture is given: 
1. The acetate, bicarbonate, binoxalate, bisulphate, 

bisulphite, metabisulphite, bromide, chromate, citrate, 
iodide, oxalate, and phosphate are made by neutral
ization or combination of the desired acid, its acid 
salt or oxide, with potassium carbonate or hydroxide, 

2. The bichromate, bromate, ferrocyanide, a por
tion of the hydroxide, and the nitrate are formed by 
interchange of a compound of another base than 
potassium having the desired negative groups, with 
crude potassium chloride, .carbonate, or sulphate 
usually a precipitate being formed and removed. 

3. The carbonate, chloride, and sulphate not in
cluded in crude salts result by refining of. the crudes. 

4. The chlorate, a portion of the hydroxide, and 
possibly of the permanganate and persulphate, aro 
made from the chloride, sulphate, or hydroxide, by 
electrolytic methods. 

5. The ferricyanide and permanganate are made by 
neutralization of the corresponding acid with crude 
carbonate and subsequent oxidation ·with chlorine or 
ozone. 

6. The cyanide and sulphide result from reduction 
of the carbonate (and ammonia) or of the sulphate by 
means of carbon at a high heat. 

7. Finally, the double tartrates with sodium (Ro
chelle salt) and antimony (tartar emetic) result from 
potassium)1itartmte by treatment with an excess of 
tho respective co base. 
It may be noted th.at in the formation of all these 

potassium compounds there is the constant recur
rence of the use of one or another of tb.e crude 
potashes, either as bitartrate, carbonate, chloride, or 
sulphate. 

Aside from crude potash salts for fertilizer pur
·poses and for further manufacture, the most im
portant products manufactured were the halogens 
as a group, especially the iodide, and the hy
droxide. The refinement of crude carbonate as such. 
did not reach a high figure, although seven estab
~hments made reports. ~either did "th~ight estab
lishments reporting various forms of sulphur deriva
tives such as alum, the refuied sulphate, persulphate, 
sulphide, and bisulphide produce these in , large 
amounts, the sulphites and alum covering nearly the 
whole. Potassium nitrate is being separated from 
Chi~e saltpeter-a natural source of nitrates, consisting 
mainly of sodium nitrate with a small percentage of 
the pot.assium salt-by more than one concern. 
~sua.lly this salt and tb.e bichromate are made by. 
mterchange of bases between potassium chloride and 

the corresponding sodium salts in water solution in 
which the resulting sodium chloride is more soluble, 
so that the potassium compound may be recovered by 
fractional crystallization. · 

Potassium hydroxiiie or caustic potash was produced 
by 13 establishments, the greater part by electrolytic 
decomposition of the chloride. 

The bromide, iodide and refined chloride of potassium 
in order of value as named, were produced in 11 
establishments, a total of 1,736,422 pounds valued at 
$1,909,224. The oxidized forms as chlorate, bromate 
and iodate were reported by 5 plants producing 
2,976,.524 pounds valued at $648,263. I~lectrolytic 
methods were employed for the latter salts, while the 
former group of bromide, iodide and chloride, even 
though refined, should rightly be considered as salts 
derived from original sources, bromide and chloride 
both originating in the salt mines of Michigan and 
West Virginia and the iodide produced from caustic 
potash and iodine which is obtained from the ash of 
seaweed or mother liquors of Chile saltpeter refining. 

Organic salts of potassium included the bitartrate, 
Rochelle salts, tartar emetic, citrate, oxalate, etc., in the 
order named, the total production being valued at 
$3,024,885. The bitartrate was made by six com
panies in three states-N cw York, California, and 
Ohio-from pomace or argols. The double' tart.rate. 
was derived from the same sources. Six establish
ments in Missouri, N c)V York and Pennsylvania pro
duced refined qualities of potassium acetate, at prices 
ranging from 45 cents to $1.05 and averaging 68 cents. 
There was.no indication of quality, except prices. · 

Potassi1lm citrate was produced onl}T in refined 
gr(:Ldes, U. S. P., and chemically pure, six establish
ments reporting 64,088 pounds, value $100, 7 54. 

Potassium comp6uncls as a whole have been 
restricted in growth on account of the difficulty in 
obtaining basic salts. 

GROUP V.-ALUMS, ALUMINUM, AND COMPOUNDS. 

Table 28 presents the statistics for the aluminum 
group. The usual separation of aluminum compounds 
into alums as distinct from alUminum and its other 
salts has been made as heretofore, except that alumi
num sulphate is classed as a simple aluminum salt and 
not as alum. For convenience of comparison, and 
owing to the similarity of their applications, burnt 
and' chrome alum areincludedin the subgroup ''Alums," 
although they contain no aluminum. 

Practically all aluminum salts find applications as 
mordants, paper sizes, and dye-lake bases. Chrome 
alum, however, is especially adapted to chrome 
tanning, and aluminum sulphate to white tanning of 
leather; alumi:e.um. acetate to water proofing and as an 
embalming fluid; aluminum chloride for use in petro
leum refining and as a catalytic agent in organic 
syntheses; and ammonium alum for medicinal pur-
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poses. F·or water purification, aluminum sulphate 
and soda alum are mainly used. 

TABLE 2s.-=-G1tour v.-ALuMs, ALuMrnuM, ANn CoMPouNns. 

=~-·-'_·~_'-~=-:~--~~~~-,~~co~- --~----·-·_-~C~~-~~i- 191~ -, ~;~; 
Value of products ......................... !

1
,,,$4=3,=4=33=, 4==8=2 ,:I:==('=) ==>1==(==1)= 

Alums ........................................ 1$17,055,8911 $3,467,009 $3,022,355 
Ammm1ium alum- • 1 

Numbcrofestablishments .•......... .' 8 ...................... . 
Total production, tons................ 3, 949 ...................... . 

For sale-
Tons....... .... ......... ...... 3, 797 
Value......................... $304,018 ••••••••.•••••••••••••• 

Marlo undconsumed, tons......... 152 .•••••••••••.•••••••••• 

(I) (1) 

Potash alum-
Number of establishments............ 4 
Tons.................................. 393 
Value................................. $6:i1 745 

Unit value, ton................... $167 

6, 38~ ..••• ".5; i27 
$219, 968 $155, 3$3190 

$34 

Number of establishments............ 19 11 .......... . 
Sulphato (concentrated alum)-

1 Total prOduction, tons ...•.........••. 

1 

312, 872 .......... •• • • • • • •• • • · • 
For salc-

Tons.... •. . . . . . . • . . • .• . • . • .• .. 312, 759 921 500 77, 737 
Value ........................ -JS15, 665, .526 $1, 728, 566 $1, 312, 751 

Unit value, ton........... S50 $19 $17 
Other al~~~nd consumed,·tons.... •.. .. 113 ..••.•.•••••.•.••.•...• 

Number of establishments............ 12 ..................... .. 
Total production, tons. . . . . . . • . . . . . . • • 15, 337 ...................... . 

For sale- I Tons ..•....•.••..•.•.•..••.... 

1 

15,322 57, 973 55, 283 
Value ......................... $1,020,G02 $1,419,435 $1,554,285 

Unit value, ton........... $57 $26 $28 
llfode and consumed, tons. . • .. • . . 15 ••.•.•••.•••....•••.... 

Aluminoll.'l abrasives: 
Number of establishments................ . 3 

~~l~.;:: ::::::::::::: ::: :: :: ::::::::::: ::: : $2, cJ~~~ 
Aluminum chloride: 

Number of establishments................ 7 
Total production, tons.................... 4, 411 

For sale-

::~;::1: ~;:::: 
Tons.............................. 4,265 
Value............................. $362,44

14
•
6
5 ••••••• ••••• .. • •••••••• 

Made and co1L~umed, tons............. • ..................... . 

..••.•.••••• ! ...••..•... 

Aluminum hydroxide and oxide, refined; 
Number of establishments ..••.••......... 
Total production, tons ................... . 

Forsale-

5 
0,375 

Tons... ..... .•.•.....•.•.... .•.... 3,847 
Value............................. $514,649 ...................... . 

Made and consumed, tons.... . . . . •• . • . 2, 528 ......••.•.•••••••••••• 

(I) 

AU other-Aluminum and allo.rs, aluminum 
nitrate, calclued bauxite, reuned cryolite, 
etc., value .................................. $231 467, 00\l 

1 Figures not m·ai!able. 

(1) (1) 

• 1919-Burnt, chrome and so1a alums; 19H-Burnt and soda alums, porous, 
excclsif)r a·1d pe3rl, ammot1ium, alum cake, etc. 

Simple salts of aluminum, such as the sulphate, 
chloride, hydrate, and sodium aluminate, being 
stronger in the essential ingredient per unit of weight 
and also cheaper, have almost replaced alums. 

In no other group are so many products derived 
primarily from one r9<w material. With few excep
tions, all originate in the mineral bauxite, a natural 
hydrate or hydrous oxide containing from 30 to 60 
per cent A1 20 3 • Arkansas leads in its production. 
From it directly or indirectly, are derived the metal, 
the acetate, chloride, fluoride, hydroxide, oxide and sul
phate, calcium and sodium aluminates, and ammonifim, 
burnt and sodium alums, or 93 per cent of all aluminum 
products. 

Among other sources of aluminum compounds we 
find alunite, a hydrous sulphate of aluminum and 
potassium, mined principally in Utah, which has been 
developed since 1914 mainly as a source of potassium 
sulphate, aluminum compounds appearing as a by
product. Potash alum fa derived only in part from 
al unite. 

Clay, a hydrous silicate of aluminum, is the source 
of aluminous abrasives and alum cake (for which no 
figures were reported in 1919). Especially pure clay 
or kaolin, is sometimes used instead of bauxite. ' 

The following scheme, giving in brief detail' the 
methods of manufacture, illustrates the relative de
pendency of aluminum compounds upon bauxite, 
alunite, or clay as a material: 

MATERIAL. 

Bau.xi tu: 
Calcined, leached and solution treated with co, or air .... 

gn~:~¥~c~~l;'ie*::: :: : : :: : ::::::: ::::: :: : : : : : :: : : :: ::: : : 
Oxide or clay electrolyzed ............................... . 
Hydrate with acetic, hydrochloric, hydrofluoric, nitric, or 

sulphuric acids. 

Sulphate and alkali sulphate ......••...................... 
Alum calcined ........................................... . 
Hydrate or ore c3lclned wiih sod.a ash or lime ...••........ 

Alunite: 
Roasted, leached, crystall!zed ........ , ................... . 

Clay: 
mectrolvzed .•............................................ 

Cryolite: · 

Ferr!:s~gd e~;umonitilli. sUiphate" 0 soiufions .. nii~.jj". anci" 
double salt crystalllzed. 

Alkali bichronu1te in dilute sulphuric acid reduced with sul
phurous acid. 

Product. 

Hydrate. 
Oxide. 
Metal. 
Abrasives. 
Salts-Acetate, 

chloride, fluoride, 
Afd:~~e, sulplu\te. 
Bumi; alum. 
8odium or c~lc!um 

aluml11ates. 

Potash alum. 

AbrnsiYes. 

Refined cryol!te. 
Iron alum. 

Chrome alum. 

Aluminum hydroxide, or refined bauxite, and the 
oxide derived by calcination, were made in large 
quantities and consumed in the further manufacture 
of the metal and its salts, but the figures are not 
available. Amounts reported as sold form but a 
small part of the total production. 

Aluminum sulphate consists of from 50 per cent to 
nearly 100 per cen,t aluminum sulphate, according to 
its state of hydration. Alums contain from 34 to 38 
per cent or less of aluminum sulphate. All establish
ments with one exception gave bauxite anq sulphuric 
acid as raw materials. Calculated as crystallized salt 
containing 50 per cent aluminum sulphate, the 312,872 
tons reported in 1919 required about 160,000 tons of 
30 per oent bauxite ore. For the 6,375 tons of alu· 
mina and hydroxide reported, an additional 21,250 
tons were required. The total bauxite required for tho 
three items of aluminum nietal, its oxide or hydroxide, 
and sulphate, irrespective of other compounds, would
be 560,000 tons of 30 per cent ore. 

The manufacture of aluminum chloride differs from 
the usual union of an hydroxide or oxide with an acid 
in solution in water, in that chlorine or hydrochloric 
acid is allowed to react .upon the metal itself, the 
carbide, or a mixture of the oxide and carbon, all 
heated to high temperature. Of the other compounds 
of aluminum, refined cryolite and bauxite are of most 
importance, only small amounts of acetate, nitrate, 
and sodium aluminate being produced. 

The figures for alums in 1914 included several salts 
of aluminum which in the· present census are to be 
found in the.subgroup "Aluminum and its compounds, 

. other than alum." To this extent comparisons of the 
two groups are not correct. 
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GROUP VI.-BLEAO:S:ING OOMPOUNDS. 

Bleaching compounds are of three principal kinds, 
and may be classified as chlorine, peroxide, and sul
phur bleaches. Chlorine and peroxide bleaches are 
similar in that they are oxidizing agents and decom
pose the impurities by the addition of oxygen or re
moval of hydrogen to form water, while sulphur
bleaches abstract oxygen or act as reducing agents. 
The latter effect is not so stable, the tendency being 
for the bleached material to take up oxygen from the 
air and, in part at least, regain its former state. 

All bleaches act in presence of water. Chlorine and 
hypochlorites (by virtue of t~e chlorine set free .by 
acids) attack the water, freemg oxygen, the active 
agent, in the nascent or extremely reactive state. 
Peroxides in themselves are very unstable, readily 
giving up oxygen, also in the nascent condition. 
Sulphur dioxide, either as such or liberated from bi.
sulphites and sulphites by acids, is the active agent in 
all sulphur bleaches. It removes oxygen from the 
more unstable impurities forming sulphuric acid with 
the water present. 

TABLE 29.-GROUP VL-BLEACHING COMPOUNDS. 

Value ofpro:lucts •.•...•••...•.•........ $12,392,806 $5,302,359 j $3,215, 728 

Chlorine bleaches: 

.Chlo{fu:iiJ;er or establishments 1........... 14 7 • · •· • · · · · · · 
Total production, pounds............. 91, 141, 000 ...................... . 

Forsale-
Pounds ....................... 34,392,000 12,217,000 (') 
Value ......................... $1,425,917 $472,836 .......... . 

Unit value, 100 pounds.... $4.15 $3, 87 
1 
......... .. 

Made and consumed, pounds ...... 56, 749,000 ............ 

1 

.......... . 
:ijypocl:Uorites (calcium and sodlum)-

Number of establishments 1..... ... ... 16 14 9 
Pounds ............................... 252,850,000 310,380,000 /·110,802,000 
Value .... : ............................ $41 781,350 $2,916,225 Sl,786,846 

Unit value, 100 pounds............ $1. 89 $0. 94 $1. 53 
Peroxide bleaches: 

Barium peroxlde-
Nurnber of establishments 1 .......... . 
Pounds ............................. .. 
Vlllue ................................ . 

Hydrogen peroxide-
Number of establishments 1 .......... . 
Po:mds .............................. . 
Value ................................ . 

Other peroxide bleaches .................. . 
Sulphur hleaches: 

Bisulphite of calcium, soda, potassium, 
etc.-

Number of establishments 1 ••••••••••• 
Pounds .............................. . 
Value ................................ . 

Unit value, 100 pounds ...• ~ ••.•.. : 
S:1Iplmr r!loxide-

Numbe.r of esta.J ,lishments r ••••••••••• 
Pounds .............................. . 
Value ................................ . 

Other sulphur ],leaches, value ....•....•... 
Other 11leaching co;npoJnds, not specified, 

value ...................................... . 

14 14 15 
39, 225, 000 26, 340, 000 31, 718, 000 

$061, 284 $243, 559 $226; 154 
$2. 49 $0. 92 $0. 71 

3 ............ ........ : •. 
850,000 -------- .. ·-· -------·~--
$99,800 } 

$1,073,464 S3fIB, 143 $332,187 

$012,085 

1 States and number of estaHishments in order of 1irod11ction, 1919: 
Cl)lorinc(14J: J;<e~ Hampshire, l; New York, 5; Michigan, 3; Maine, lj Peunsyl

varun, 1; West V1rgmia, 2; and l\flssouri, 1. 
Hypocltlorites.(16): New YorkJ 5; Michigan, 2; California, 2; Virginia, 1; Rhode 

Island, 2; Pennsylvania, 2; Maryland, I: and West Virginia, I. 
Barium peroxid~ (3): Ohio, l; New York, l; and West Vlrg~uia, ~· . . 
Hy:Irogen pero-o.de (11): New York, 4; New Jersey, 2; M1ssour1, 2; Ilhno1s, 1; 

Ohio, I: and CalifornJa, 1. 
,,Blsulphltes (14): Massachusetts, 3; Delaware, 1; New Jersey, 2; New York, 2; 
o11aryland, 1: Pennsyl\•ania, l; Missouri, 3; and California, 1. 
~ul_phur dioxide (3): ·New Jersey, 1; Wisconsin, l; and Virginia, 1. 
·Figures not available. · 

While in .amounts produced the order is chlorine, 
peroxide, and sulphur bleaches, in ratio of increase 
the order is reversed. Hypochlorites and hydrogen 
peroxide have decreased in tonnage, liquid chlorine 

apparently having displaced both. The electrolytic 
production of sodium ancl potassium hydroxides, de
veloped as a result of the necessities of war1 required 
an outlet for excess chlorine, with consequent reduc
tion in price below other bleaches. Liquid chlorine 
was practically the same price in 1919 as in 1914. · 

Chlorine bleaches were produced by electrolytic 
·decomposition of common salt, the resultant gas being 
compressed and cooled to a liquid and marketed in 
steel cylinders, or conducted into caustic lime or 
soda to form "Chloride of lime" or soda; that is, 
hypochlorites of calcium and sodium. 

Liquid chlorine within five years increased from 
6,000 tons to more than 17,000 tons, marketed, and 
in addition in 1919, 28,000 tons were used in the pro
ducing plants for further manufacture of chlorine 
products such as chloracetic acid, sulphur chlorides, 
carbon tetrachloride, chloroform, hydrochloric acid, 
tin salts, and other metallic chlorides, exclusive of 
that used for the production of bleaching powder. 

Fourteen establishmentsinsevenstates-N ew Hamp
shire, New York, Michigan, Maine, Pennsylvania, 
West Virginia, and Missouri-manufactured liquid 
chlorine. Since it is a by-product of that portion of 
the caustic soda and caustic potash industries employ
ing electrolysis, and must have been produced in 
equi-molecular amounts, the actual production must 
have been 85,212 tons. That is, more than 85,000 
tons of chlorine were made, and since 45,000 tons were 
reported and either used directly as a bleaching agent 
or for the manufacture of the various chlorine com
pounds enumerated above, there remains about 40,000 
tons which must have been consumed in the manu
facture of bleaching powders or lost. 

HypochloritlU! included but 2,400 tons of sodium salt. 
The total production of calcium and sodium hypo
chlorites amounted to 126,425 tons, made by 16 con
cerns in 8 states, New York and Michigan produc
ing 82 per cent of the whole. At an average of 30 to 
35 per cent chlorine, this weight of bleaching powder 
required from 38,000 to 45,000 tons of chlorine for its 
manufacture, which agrees fairly well with the abov~ 
estimate based on the caustic produced. 

Peroxide bleaches, second in importance, gained in 
favor for special applications and in spite of competi
tion with the cheaper chlorine and its derivatives. 
Eleven plants in six states-New York, New Jersey, 
Missouri Illinois, Ohio, and California-,made hydro
gen per;xide, 77.6 per cent of the total amount being 
attributable to sL'\: establishments in the :first two 
states. · 

Barium peroxide, while not the most impor~ant of 
the peroxide bleaches when the amount sold 1s c?n
sidered, is in fact the primary compou:id from which 
hydrogen peroxide is derived. Approximately S0,000 
tons of barium peroxide were required to produce the 
hydrogen peroxide reported. 
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A considerable amount of sodium perborate was 
made and the value is included among other peroxide 
bleaches as the action is due to the liberation of 
hydrogen peroxide or nascent oxygen. 

Among suZphur bleaches bisulphite of sodium (in
cluding a small amount of the calcium salt), was the 
most important product, for although sulphur dioxide 
is the active ingredient the sodium compound, being 
a d.i·y powder, is a more convenient method of trans
porting it. 

Five states-Delaware, Massachusetts, New Jersey, 
New York, an<l Maryland-produced 98.8 per cent of 
the total. As in the case of sulphites, bisulphite of 
soda was reported in a number of grades, as solution, 
liquid 38°, anhydrous, metabisulphite, dry, and dry 
powdered. Low-grade material totaled 11,377 tons 
arid ranged in price from $20 to $40 per ton, while 
the higher grades ranged from $67 per ton upward, 
according to purity and strength, and averaged $72 
per ton. 

A notable amount of fo:rmaldehyde hydrosulphite 
bleaching compound was made and is included in the 
value of other sulphur bleaches. Prior to 1914 this 
was imported. 

GROUP VII.-COAL-TAR CHEMICALS, 

This branch of the industry includes establishments 
distilling tars for the production of crudes, those syn
thesizing intermediates from crudes and those building 
up from these intermediates a variety of finished 
products. Coal-tar intermediates may be fashioned 
into dyes or dye-lakes, photographic chemicals, 
medicinals, perfumes, flavors, syntheti.c tanning ma
terials, synthetic phenolic resins, and other synthetics. 
The general statistics for this branch of the chemical 
industry are presented as a separate section of this 
report on chemicals and allied products entitled 
"Coal-tar products." Table 30 presents the statistics 
for products, by groups.1 

Coal or oil when dry distilled yields volatile com
bustible compounds and a solid residue. Part of the 
volatile portion is utilized in the gas industry, and the 
tesidual coke by the metallurgical industries, distilla
tion being so regulated that in the one case the largest 
possible proportion of volatile matter results, while 
the other aims to produce the greatest amount of solid 
residue. · 

An ayerage distribution. of the three main distilla
tion products from coal is shown to be 16 per cent gas, 
19 per cent vapor& iµcluding 2 per cent water, and 65 
per cent coke. Gas and coke are used without mate
rial change. The vapors are condensed by coolhig or 
recovered in solvents and are usually retreated for a 
partial separation of individual components. Aside 
from about 2 per cent ammoniacal water the liquefied 

1 See report of United States Tariff Commission, Census of dyes 
and coal-tar chemicals, 1919, for detailed statistics of production. 

compounds are primarily tar and light oils. Either or 
both may be redistilled or sold as such. A large 
part of the oils and some tar are in fact frac
tionated in the establishment where produced, so 
that the by-products of the gas and coke industries 
are not the original crude tar and light oils but are 
the several fractions resulting from further "distilla
tions and separations, such as crude benzol, toluol 
xylol, phenols, cresols, carbazol, pyridine, naphtha~ 
lene, solvent naphtha, dead or creosote oil, anthra
cene oil, pitch, refined or prepared tar and sometimes 
tar-coke. 

TABLE 30.-GIWUP VII.-COAL-TAR CHEMICALS. 

-------.-. -----· 1. 1919 . lll14 

Total value .......................... 1$133,499,742 $13,492,453 

Crudes: 1· 
NumLer of cstaUislunents ............. [ 50 40 
Value .................................. · $21, 148, 814 ) 

Intermediates: 
Numl;er of estal:lislunents.. . . . . . . . . . . . 100 '$8, 005, 150 
Pounds ................................ 117,470,201 
Value ...............•.................. S28,2:.o,517 

Dyes ancl color lakes: 
Number of esta1;lishments.. .. . . . .. . . . . 100 }"l2 l09 o3, 
Pounds................................ 65,900,2501·s465Z 047 
Value .................................. $69,318, 785 ' : ' 

Photographic chemicals: 
Numlier of esta!:lishments. ... .•. . . .. .. 11 
Pounds................................ 384, 181 

MeaYcrii~rs: · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · $l, 189' 995 

Numlier of esta~Jishments............. 25 
Po:mds .............•..... ::........... 5,724,245 
Value.................................. $8,670,277 

Flavors and rerfumes: 3 $774, 350 
Numl•er ofestal.lishments............. 13 
Pouncls................. ..•..........•. 861, 14:J 
Value.................................. $2, 643, 698 

Synthetic phenolic resins: 
Number of estaUishmcnts.. ..•. .. . .. .. n 
Pounds................................ 3, 690, 757 
Value.................................. $2,268,6~6 

lOOll 

$7,969,672 

42 

I M,057,5\11 

2 12, 658, 770 
~3,683,553 

'$228,528 

DISTRIBUTION OF NUMBER OF ES'rABI,ISHMEN'l'S,· BY STATES. 

---·--·-------·----·· .. I D PhOlo- F~:. Syn. 

Inter- a~~~ gr !I Ph- Medic- yors thetlc 
Cmdes. medi- . ic 

1 ancl pile. 
ates. I color chemi- lnals. per- nolic I lakes. co.ls. fumes. resins. 

United States ........... --5; ---;1~ -1-1 -2~-~ --6 

NE1:r~s~;~~~its ............ = 3 s J= 7 ........................... . 
llhodeisland............. ....... l 1 . ... . .......... . 

1llD~~i~T~t;;;;;·;;;;;; li ;~I ij i1: 1 . ~ : 
EAST NORTII CENTRAL: 

" Ohio...................... 9 O I 5 ....... 1 ...........•.. 
Inrliana... ... .. ...... .. ... 1 

5
1 ..... 

7 
••..•.. 

1 
...•... 

2 
......•. 

2 
........ i 

Illinois.................... 6 
Michigan................. l 2 2 . . . . . . . 1 .......•.....• 
Wisconsin................ 2 1 4 . . . . . . . 1 .... ; ...•..... 

WEST NOR1'!I CENTRAL: 
Minnesota ..•.... , .....••. 
Missonri. •................ 

SOUTII ATLANTIC: 

..... i ...... 2. ::::::: ..... i ..... T ::::::: 

Marvlancl . 1 1 ............. . 

~i~~~~~'.~~1:~~1'.'.~:::::: :::::~: :::::i: ·····2· ::::::: ::::::: ..... i. ::::::: 
West Virginia............. 1 2 2 .......................... .. 
·aeorgia:.................. . . . . . . . . . .. . . . 1 ...................... ·.····· 

EAST SOUTH CENTU.AL: . 
Tennessee. . • . . . . . . . . • . • . . 1 , 1 . . . . . . . . . . . . • . . ......... · • · · 
Alalia.ma.. ............... 2 ........................................ .. 
Louisiana.... . . . . . . . . . . . . . 1 ...................................... · •·· 

;\f01~t~~;~~~~~~:::::::l ..... ~.j:::::i: :::::i:l:::::i: ::::::: ::::::: ::::::: 
1 Heporterl o,s "Coal-tar distillery products." 
' Coal-tar dyes and Intermediates made largely from stock of foreign origin. 
' Reported as "Chemicals or meuicinaJ prep am Lions from coal tar." 
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Much crude tar, especially of the gas industry, is 
purchased. by dis~illers :Who make a specialt~ o! the 
fractionat10n of light .oils and tar. These distillers, 
who do not properly form part of either the gas or the 
coke industry, are included for census purposes with 
the coal-tar chemical industry, under the group 
"Crudes." Products of the distillation of tar by these 
special distille:·s are. the same but differ in relative 
quantities of mgredients separated by treatment of 
tar and oils in the original establishments. Basic 
materials for coal-tar chemicals are derived therefore 
from two sources, (1) from the gas and coke industries 
where light oils and some tar are worked up as 
by-products, and (2) from tar distillers within the 
industry proper. Tar as such and much of the 
heavier fractions from various distillations are used 
for many purposes, as fuel, insecticides, wood preser
vatives, and roofing materials, only a small part of 
the total bulk of material being employed for the 
synthesis of coal-tar compounds. 

Upon redistillation tar leaves a semisolid carbona
ceous residue of "pitch," almost equal in percentage 
weight to the proportion of coke in the original coal. 
Water vapor amounts to about 4 per cent, heavy oils 
to 20 per cent, and loss as gas about 1 per cent, leaving 
approximately 13 per cent of the distillate which may 
be available for coal-tar syntheses. This distillate 
consists of benzol and its homologs, 2.5 per cent; phenol 
and homologs, 2 per cent; pyridine and quinoline, 0.25 
per cent; naphthalene and acenaphthene, 6 per cent; 
and anthracene and phenanthrene, 2 per cent. 

Coal therefore upon distillation yields 17 per cent 
light oils and tar, in about the proportion of 1 to 4, and 
when the tar is reclistilled it yields nearly 13 per cent 
material that :tnay in part be used for organic syntheses, 
to the extent of 1. 5 per cent of the original coal. 

In the same way the light oils are fractionated into a 
number of distillates, all of which separations are 
extremely variable, and repeated fractionations are 
required to isolate the individual chemicals required as 
"crudes" for synthesis of coal-tar intermediates. 

The coal-tar chemical group includes crudes, inter
mediates and finished compounds. 

Commercially it jg customary to apply the term 
"crudes," to the basic hydrocarbons, with slight 
regard to their condition of purity. Benzols, toluols, 
xylols, naphthalenes in the unrefined states as well. as 
benzene, toluene, and other refined products are 
spoken of as crudes. A crude remains a crude until 
chemical change has been brought about, only an 
alteration in composition denoting the change from 
crude to intermediate. 
. Fo7 census and tariff purpo~es, however, a distinc~ 

hon is made between grades of naphthalene and of 
anthracene, more refined grades being taken out of the 
class of crudes and included with intermediates. 
So also the phenols, cresols, and other tar acids 
of ~e:fined strengths produced by distillation of tar, 
which by general usage are classed with crudes, are 

put for tariff reasons with synthetic phenol as inter
mediates, whether of technical or pure quality. 

The statistics concerning products were collected on 
a joint schedule in cooperation with the United States 
Tariff Commission, the Bureau of the Census section 
being confined to group totals for production. The 
values as reported by the census and those by the 
Tari.ff Commission necessarily will not agree since the 
latter include intermediates reported to have been 
made and consumed in the same >vorks, while the cen
sus figures are confined to the marketed products of 
the establishments, or products in form and condi
tion to be marketed. Table 30 covers establishments 
making coal-tar derivatives o~ly, while the totals in 
the text which follows also include contributing in
dustries where coal-tar chemicals were of secondary 
importance. 

Or-udes.-The materials used for the production of 
coal-tar "crudes" were distributed as follows: 
Coal tar ..•.........•.............. barrels (50 gals. J. • 3, 478, 884 
Oil tar ............................. barrels (50 galll.).. 669, 5fil 
Gas-house tar ...................... barrels (50 gals.).. 104, 175 

Other organic materials: 
4, 252, 620 

Liquids .................•..... barrels (50 gals.).. 148, 110 
Solids ......................... tons (2,000 lbs.).. 72, 000 

The liquids under "Other organic materials" in
cluded solvent naphtha, benzol, toluol, cresols, creosote 
oil, drip and holder oil, gasoline and other distillates, 
while the solids consisted of phenol, naphthalene, pitch, 
and coal. Converting all of these to a weight basis 
makes a total of over 1,000,000 tons of material. 

From this amount of material a total of 926,000 tons 
of distillates and residues was obtained with a value of 
$22,000,000, and together with tarred felt, roofing, and 
other products the total value of products from 60 
establishments distilling crude tar and related coal-tar 
distillates was $331000,000. If with this is combined 
the value of similar distillates in the gas and coke 
industries the total value reached over $70,000,000. 

The distribution of these products was not made in 
census reports. If the. figures reported from the gas 
and coke schedules are combined with those in the 
report of the Tariff Commission for the various dis
tillates we find: 
Liquid distillates: 

Tar ....................... . 
Light oil ••..........•.•..••• 
Benzene .................. . 
Toluene ................. .. 
Solvent naptha ............ . 
Other refined oils ...••...... 

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

Gallons. 

338,507,667 
93, 304,718 
68, 152,464 
2,034,542 
4, 079, 025 

54,146,434 

560, 224, 850 

.Solid distillates; Pounds. 
Naphthalene ...••...•. ,.... 38, 372, 647 
Antbracene ............. ".... 1, 381, 944 
Other dis'tillates ............ 1, 309, 927, 746 

Total ....••........•.. 1,349,682,337 

Value. 

$11, 579, 801 . 
10, 608, 880 
12, 697, 474 

687, 181 
675,359 

6, 668, 862 

$42,917,557 

$1,731,806 
238,977 

10, 907, Gl 7 

$12, 878, 400 

Grand total, value ........................ $55, 795, 957 
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Interm~diates.-In the absence of detailed statistics 
for intermediates only totals can be given, namely, 
that 112 establishments in the coal-tar and related 
industries produced 137, 763,929 pounds, with a value 
of $43,788,510. 

Finished products.-One hundred and seventy-six 
establishments in the coal-tar and related industries 
made finished products which were distributed as 
follows: 

Pouncls. 
Dyes ............................. 81, 497, 833 

Value. 
$75, 534, 4,15 

Medicinals ......................... 10, 227, 427 16,893 951 
5,120,299 
2,2()8,65() 
1, 278, 7()4 

FlaYors ........................... 1,682,875 
Synthetic resiDB .•.......... ,. . . .. . . . 3, 696, 757 
Photo chemicals.................. 463, 527 
Perfumes... . . . . . . . . . . . . . . . . . . . . . . 63, 720 313, 318 

Total value ............•••......•• $101,409,433 

GROUP vnr.-PLASTICS. 

Table 31 presents the statistics for plastics, 1919 
and 1914. 

'!.'ABLE 31.-GROUP VII!.-PLASTICS: I 1919 AND 1914. 

1919 1914 

Number of establishments....................... '35 24 
Value of products. . • . • . . . . . • • . . . . . . . . . . . . . • . . • . . 3 $77, 477, 041 $13, 895, 784 

In form !or further manufacture (rods, sheets, blocks, 
etc.): 

Pyroxylin (including products sold under trade 
names}-

Number of establishments •..•••..•.•.....•.••. 
Total production, pounds .•••.•........•.•.••. 

Forsale-
Pounds .............................. . 
Value ................................ . 

Made and consumed, pounds ............. . 
Collodion and liquid solutions of pyroxylin-

N umber of establishments .................... . 
Total production, pounds ••.•..•••..........•. 

Forsale-
Pouncls .............................. . 
Value ..••............................. 

Made and consumed, pounds ...•...•...•. · 1 
Rubber substitutes-

Number of establishments ...•...............•. 
Total production, pounds .•..••..•............ 

Forsalc-
Pounds •.•.•.............•.....•....•. 
Value ......•......•.•••..•..........•. 

Made and consumed, pounds .•.......•.... 
Finisheil articles of pyroxylin and rubber snbst!tutes 

(made in the producing establishment) and nitro-
cellulose, value ...........•.••.....•.•.••..•......... 

Other plastics, vlscose, etc., including artificial silk, 
value ..............•..•...•.•......•.•.•..••••...•.•. 

• 4 ••••••••••••• 
20, 752, 950 •..•.••••.••• 

. 10, 743, 004 I· ........... . 
$20, 855, 988 $3, 778, 374 

4,000,886 •...••••.••.• 

'10 
19,343, 463 

17,171, 313 
$3,810,187 '""'"(i)""•·-
2, 172, 150 .•.•..• -····· 

'11 1· ........... . 
~:~~::~: ············· 

$1,~·.m I $5, 526, 740 

$9, 870, 395 

$41, o3o, 827 I $4, 590, 610 

1 Production in 1909. Number of establishments, 24; value of products, $7,472,732. 
• Distribution by states: 

All establishments, 35; New Jersey, 10; Mass11r.busetts, 9; New York, 5; 
2 each in Illinois, Canneetlcut, Ohio, and Pennsylvania; and 1 each in .Mis
souri, Maryland, and Virginia. 

Pyroxrlln, 4. N aw Jersey, 2; and Massachusetts, 2. 
Collodion, 10. New Jersey, 5; and 1 each in ConnecLlcut, Illinols, ?.fusouri, 

New York, and Pennsylvania. 
Rubber substitutes, 11. Massachusetts, 4; New Jersey, 2; New York, 2; 

and 1 each in Connecticut, Illinois, and Mar:r.land. 
3 Not Including establishments engaged primanly in the manu!actureofmotion

picture films (not exposed), viz: 18 establlshments in 1919, with products valued 
at $72,152,797. 

• J•Jgures not available. 

This group embraces the pyroxylin plastics sold 
under such trade names as celluloid, fiberloid, xylon
ite, etc., and fabrications thereof; pyroxy1in or soluble 
cotton, collodion, and liquid solutions of pyroxylin; 
phenolic condensation plastics, such as bakelite and 
condensite; rubber substitutes; viscose, artificial silk; 
and plastics formed by using a cementing material, 

caoutqhouc, casein, gums, etc., and a filler, which may 
be molded or shaped. The total value includes the 
value of :finished goods manufactured in the produc
ing establishments, as well as the value of stock sold 
for further manufacture. 

Artificial silk ranked :first in value, with viscose as 
the predominating basic material for its manufacture. 
Cellulose acetate silk is a growing product. Only 
three companies reported artificial silk manufacture 
in 1919. 

Pyroxylin plastics constituted 45 per cent of the 
total-value of the group. Collodion, or liquid solution 
of pyroxylin, was made in 10 establishments; dry nitro
cellulose in 4. Rubber substitutes have kept pace 
with other plastics in growth. 

GROUP IX.-COMPRESSED AND LIQUEFIED GASES. 

Table 32 presents the st.atistics for compressed and 
liquefied gases. Certain gases, anhydrous ammonia, 
carbon dioxide, and chlorine, are primarily classed in 
other groups, where the detailed statistics will be found. 

TABLE 32.-Gnour IX.-CoMPRESSED AND LrQUE~'IED GASES, 

[Cubic feet at atmospheric pressure.] 

19111 IIJ14 I 1009 

Value of products................... $4:l, 203, 918 $10, 415, :J25 ~ 
Acetylene:' 

Number of establishments............ 49 
Total production, cubic feet........... 31~, f>58, 000 

Forsale
Cubic feet..................... 311, 390, ooo 
Value......................... ~' 140, 757 

Average value per 100 
cubic feet .•..•.......... 

Made and consumed cubic feet .•. 
Ammonia, Anhydrous (see Group II) .•... 
Carbon dioxide (see Group I) .....•....... 
Chlorine (see Group VI) ................. . 

$2. 29 
2, 108, 000 

$7,224,•17:! 
$6, 574, 250 
$1, 425, 917 

Rydrogen: 
Number of establishments............ • 40 
Total production, cubic feet ..•.•.. :... 138, 177, 000 

For sale-

Nitrogen: 

Cubic feet ....•... _............ 137, 082, 000 
Value... . . . . . • . . . . • . . . . . . . . . . • $8iil, 307 

Average value per 100 
cubic feet .•..•••.•.•.... $0.02 

Made and consumed, cubic 
feet ...•.•.................•. 1, 095, 000 

40 .......... .. 

121, 696, 000 (l) 
$2, 317, 605 ••••••••..•. 

$1.90 .......... .. 

· · i3; i4o; 848 · · · si;544;2ii 
$2, 320, 685 $2, 345, 743 

S·i72, SJ6 ••••••••.... 

6 .......... .. 

1, 069, 000 
$10, 671 

$1.00 

(') 

Number of establishments ........... . 
Cubic feet •............................ 
Value ........•......••...•..•....•.... 

2, 162, 00~ ..... (ii .......... (ii""""" 
$45, •!JO •• ' • • . • . • . • • • • ......... .. 

Nitrous oxide (laughing gas): 
Number of establishments .....••.••.. 
Gallons• ...................... ,:.···'· 
Value ...•.•.......••.............•.... 

Average value per 100 gallons ....• 

's 
25, 740, 000 

$515, 101 
$2.00 

_Oxygen: 
Number of establishments............ 9·t 

Electrolytic...... . . . . . . . . . . . . . . .. • ao 
Other............................. 55 

Cubic feet.. .•..•...........•.....•.... l, 173, 414, ODO 
Electrolytic ........... ·.....•.•.... i:Jl, 477, 000 
Other ..•...•....•................. 1, 041, 9a7, uuo 

Value................................. SW, 577, 38\l 
Average value per 100 cubic feet.. Sl.·11 

Other gases-( J) •ulphur trioxide; (2) blau 
gas, Ollj' and carbohydrogen; (:11 argon; 
(4}. su phur dioxide; and (5) carbon 
monoxide; named in order of value...... $2, 900, 155 

7 
17, 838, 000 

$2l;J,Ofl9 
Sl.19 

51 

5 
'of,m 
u~,Wi 

$,l.116 

Ji) 

·······------ ············ 
······················400 

s1, s20, 44u $177, " 
$1. 75 $1.w 

$104, 135 $59,7.16 
--------··---------__!. ____ _,_ ____ ,__._ 

' Figures not available. , 
'Nat including acetylene distributed through mains by public service £01npab11f:: 

1919, 37 establishmeu.t.s, 5,077,ooo cubic feet, valuo $3n,G47; and 1914, 125 esta 
ments, 14 868,000 cubic feet, $194,0!9. · · 

•Distribution by states, Ohio 4; Pennsylvania, 4; Michigan, 3; Missouri, 3; 2 ~ 
in California, Indiana, New Jersey, New York Oklal10m11, and Utah; and l 
iu Arkansasl Colorado, Connecticut, Illinois, Iowa, Kentncky, Louisiana, Massa
chusetts, Neoraska, Oregon, Texas, Utah, Virgiuia, ancl Wi:rnonsiu. 

<Equivalents in cubic feet; 1919, 3,432,000; 1914, 2,078,400. 
' Quantity reported iu pounds. 
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Hydrogen employed for the hydrogenation of oils 
generated in situ in the nascent condition and im~ 
mediately absorbed, was not measured nor reported. 
Argon finds employment as a filler for electric incan
descent lamps and the ~emand has increased gneatly 
within the last five years m consonance with the growth 
of the primary industry. Its employment commer
cially is only recent and a direct result of the demand 
for oxygen, with consequent refinement of the methods 
for the fractionation of liquid air. Five establishments 
in four states reported production. 

Liquid air must have been prepared in very large 
quantities· to supply the requirements for argon, 
nitrogen, and oxygen. Twenty-three states and 49 
establjshments produced acetylene; 29 states and 94 
plants, oxygen; and 25 states and 40 plants hydrogen, 
made electrolytically from water. 

GROUP X.-CB:EMICALS NOT ELSEWHERE SPECIFIED. 

The group carries the two major subdivisions, 
organic and inorganic. Distinction should be made 
between the purely organic and inorganic compow1ds, 
and the composites, such as the salts of metals with 
organic acids. Much depends upon which is the 
valuable constituent. As a rule compounds contain
ing both organic and inorganic constituents have been 
classed as organic. 

Table 33 presents. the statistics of production for 
1919, 1914, and 1909 

l'ABLE 33.-GROUP X.-0HEMICA.Ls, NOT ELSEWHERE SPECIFIED. 

19111 1914 1009 

--- -· ·--- ---- -------- ----
Value of products .... , ............... $156, 672, 155 $52 J 898, 172 $48, 851, 2i0 

ORGANIC ...................... :. $72, 141, 542 $16, 377' 955 S14, 039, 748 

Alcohols: 1 

Am~ alcoho1-
umber of establishments ......... , I Total production, gallons .•........ 241,254 

Forsalo-
(') (') Gallons .................... 141, 535 

, Value ...................... 1497, 006 
Made and consumed, gallons ... 99, 719 I 

Glycerin (glycerol)-
Crude-

Number of establishments ..... 91 ............... ............. 
For sale-

Pounds ................ 21,402, 735 J.6, 568, 920 
Value .................. $2,96ib~tl $2 278 976 

Unit value, pound. J $b.14 
Madeandconsumedinsoap 

Rellned-industry, pounds ........ . 38,350,9941 ............. 

Number of establ!shments ..... 31 · · oo; 944; 799 · 79, 677,490 
Total production, pounds ...... 69,464, 298 Sll, 7521 580 

For sale-
Pounds ....•........... 67,342,822 59 810 405 
Value .................. 

S20, '2io~~ s10;11~204 
Unit value, pound. .18 

Made and consumed, 

Other-butyl P£~~~:one; ii,;,;one: and. 2,121,476 1,134,394 

prop)'.l alcohols; dextrp cltronellol, I 
r,etaruol, guaiacol, iso-e~8jmol, lina-

I ool{nerol,resorcinol,rh no!, terpi· 
neo , some eth;{; alcohol ($126,299), 
and methyl alco ol ~763) produced 

ldeh~d~~mical establls ents, value .... $553,234 (') (•) 

Formaldehyde-
. 

Number of establishments ......... 6 3 3 
Total production, pounds ........ _. 25,006, 815 ·······-····· ....... ~. --.. 

For sale-
Pounds .................... 19,663 753 8,426,247 3$794,486 
Value ...................... $3,9386322 $~~J~ 363, 717 

's .20 $0.10 Madean~n~~~e, pound.· .. · c ed,pounds... 5,343,062 ........................ . 

~ No:;Jncludlng (except as noted under "Other alcohols") ethyl or grain alcohol, 
lat!&:..'' net of distilleries; nor methyl or wood alcohol, for wb!ch see "Woo<l distil-

' Figures not available; included with unclassified. 

110780-23-3 

TABLE 33.-Gnoup X.-CIIlrnICALS, NOT ELSEWHERE SPECIFIED
Oontinned. 

-=-~·-.::··.-=...--::·~-~~ ._::_ -~-=----::::::-:- i-:- ":;:. :::----_..::--:::::_~~---==--;: ____ -:.:,.::--~-~--

I 11119 1914 I 1!109 

-A-ld_e_h_yd_<>_s ___ C_or-1t-in-1-1e-d-.------!------ - - - --·-

Yanlllin- I I 
jfumbero!estab!ishments ......... j 4 ........................ . 

ounds ............................ · 134, 687 .!2~, nm (1) 
Value............................... Sl,365,941 s .• ~,219 ........... . 

Umt value,pom1d............. $10. 14 s.1. 3;; 
Other, including acetic, anisic, citral, ........... . 

and decyl aldel1ydes; chloral hydrate; 
formaldehyde; hvdrnsulphlte· helio
tropin: and miscellaneom ... .'.... .... u, 794,2US 

Carbon and hydrocarbon compounds: 
Carbon bisulphide

Number of establishments......... 8 
'l'ot~&r~~l~::ion, pounds .. _..... .. 15, 4&9, &67 

Pounds .................. .. 
Value .................... .. 

Made and consumed, pounds .. 

Ill 606, 193 
~640, 345 

3, 863, 374 
Other·- acetylene, blau gas, oil gas 

calcium carbide, silicon carbide; 
Esteri~ymene, etc ... ···· ..... -- .. .. .. .. . .. $28, 362, 198 

(1) (') 

I (!) I 

(1) 

............. \ .......... .. 

Am~acetate
umber of establishments ........• 8 ....................... .. 

Total production, gallons .......... 1 

Forsale-
Cia1lon.s ..... ~.·········-···· 
Value: .................... . 

Unitvalue, gallon .... .. 
Made and consumed, gallons_. 

Eth}:/ acetate-
umber of establishments ........ . 

Total production, pounds ......... . 
Forsaie--

Pounds .................. .. 
Value ..................... . 

Made 1md consumed, pounds. 

125, 725 

(16 143 
$350:573 

S:l.05 
29,r.82 

7 
5, 780, 549 

2l~57, 947 
'M40, 011 

3, 122, fl0'2 
Other·· amylandethylbutyrate,amyl 

valerate, butylacctatc,ethylformate, 
Ether~~c ... · · · · · ·· ...... ·· .. · .. · .. -· ...... - $1, 007, 794 

(1) 

(1) 

21S, "i74 
S442,7il 

$1. l<!i 

(') 

('J 

Eth}] ether (sulphuric ether)-
umbcr of establishmcnts.... .• ... 10 ....................... .. 

Tot~g{~1~on,pounds.......... 4,875,255 ........................ . 

~~e~~:::::::::::::::::::: 
Unit value, pound .... _ 

'!>fade and consumed, pounds. 
Ethyl nitrite (nitrous ether)-

Numb~ ofestablisbments ........ . 
Pounds ...•..•.............••....•• 
Value ............................ .. 

Other-methyl ether, etc ............ .. 
Halogen compounds: 

Carbon tetrachloride-

4,111, 755 
Sl,103,676 

$0.27 
763,500 

5 
43,153 

$30,8.56 
$22,570 

Number of establishments......... 5 
Tot~~r~elon, pounds.......... u, 908, 704 

Pounds ..... .' ............. . 
Value ..................... . 

Made and consumed, pounds .. 
Cbloroform-

Number of establishments ....... .. 
Pounds ........................... . 
Value ............................. . 

Unit value, pound ............ . 

EthI/u~~::~~~tablisbments ........ . 
Pounds ........................... . 
Value ............................. . 

Other-chlor aoetyl and ethylene chlo
ride, etbyl bromide, ethyl iodi<.le, 

91.811, i79 
:J803,648 

2,096,925 

lodoform,monobrom beru.ene,mono-

p~~~~~fcf:: ~~-t·r·a-~1-~r·e·t~~~~: ~~~-. $254, 248 
Ke tones: i 

Acetone-- . I 
Number of establishments ......... i 

~~~~::::::::::::::::::::::::::::! 
Unit value, pound ............ . 

4 
1\045,914 
~767,042 

$0.13 
Acetone oil- i 

Number of establishments ...•.•.•. , 
Gallons ........................... ,! 
Value ............................. . 

3 } .99,692 
$127,831 

Methyl ethyl ketone (methylMetoneJ-1 
Number of establishments ..... ----i 

Oth~;:ii~e~~~i~~d ~ii~il~~~~~: i 
ll158,oJ I} 
fl67, 784 
$9i,351 

j 

2ll20,082 
~27~~816 

;w.13 

(1) 

(1) 

(!) 

(1) 

(l) 

(1) 

(') 

(1) 

1Ll68,631 
1190,lM 

$0.16 

(') 

(1) 

(1) 

(!) 

{') 

(I) 

(I) 

(1) 
Other specified organic chemicals--nminesJ i 

various coal-tar products, aleoga.s, rcf!nea i 
camphor, oleo resin, ossein, thymol, and i 
sulphonal ..................... : .......... 1 $1,409,158 I (l) (1) 

Other unclassified organic chemicals ....... I $4, 138, 359 1 ( 1) , (') 

INORGANIC ..... · ............... ..: $84,530,Ul3 I $36,520,2171 $34,811,522 

,\ntimony: , , 1· i 
Chlondc- ' , I 

Number of establishments ......... i 4 I} 
Pounds ............................ i 103,4561 (1) 
Value .............................. : $15,554 

(1) 

1 Fignre.q not av11Uable; included with unc1e.ssifled. 

• 

I 

I 
I 

I 

' 

! 

I 
I 
f 
f 
' 
r 
I 

I 
I 
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'l'ADLE 88.-GnOlJP X.-CHEMlCALS, NOT ELSEWHERE SPECIFIED
Continued, 

::::::::=:::--=::-..=:::::::..~..:=:::::=,~=:~:::::::::::::::~: ... :::::: .. :.::;;:::::.::-~~~··---=="-'-=-7-·-=--=-=-=-~-=-=-= 

_____ , _ _!919 __ -1-~~~ _mag __ _ 

Antimo111·-Contiuucd. I 1 

Sulp~idbe re t bllsl t 51} um .r o s a imen s ......... , 2~ 0831 378 11 ~~Fue~~: :: :: : :: : : :: : :::: :::::::::::I ~sas,m 
Other-oxide, oxychloride, potassium, 1 I 

.-\rseufgtimr,nyl tartrate........... ..... .. ~-366, 040 I 

.\ rsenate of caki um-
N1m1hEr of establishments ....... .. 
Pounds .......................... .. 
\'a.Jue ....... _ ..... _ .............. .. 

Arsenate ofl!'a•l-

5 
1~ 191, 868 
.Z.!8, 459 

Numhcr of establishments......... 12 
Total production, pounds.......... 11, 514, 275 

For sale-
l'rnmds .... _ .............. . 
Yalue ..................... . 

t:nit Ya!ur, pound .... . 
Made a.ml consumed, pounds .. 

Other-arsnnous nnd 11rsP11ic acid, 
arso1lica1 salts of coppt'r, rna.gnesiwn, 

11, 465, 788 

$2,~b~t~ 
48,487 

I 
Sl, 150, 5671 

so lium and zinc, ete., some metal, 

Barium: 
and sulphide ........................ · 1 

Carbonate-
Number of establishments .•.•..•.. 
Pounds •......•.......••••••.•..••• 
Value ............................. . 

Cbloride-

I 

12, 006, 70~ l 
$359,465 f 

Number or establishments......... 9 
Total production, 1.ound>.......... s, 743, 098 

:Forsale-
Po1mds ................... . 
Value ..................... . 

::.fade and consumed, pounds .• 
Nitrate--

Number of establishments ••.••.•.. 
Total production .................. . 

Forsale--
Pounds •..•...•.•••••••.•.. 
Value .•..•....••••••.•. : ••• 

Madeandconsumed,pounds. _ 
Sulphate (blanc !lxe)-

Number ofcstablisbmanta ........ . 
Pounds ..........••.•.•••..•.••.•.. 
Value ............................. . 

Unit value, 100 pounds ......•. 
Sulphlde--

Number of establlsl1ments ........ . 
Total production, pounds ......... . 

Forsale-
Pounds ................... . 
Value •.••.•......••.•••.... 

Made and consumed, pounds .. 
Other-barium chlorate, dloxlde Jluor

i de, phosphate, tWocyanate, e1c •••••• 
Bismuth: 

Subnitrate-
Number of ()Stablishmentl! ••••.•.•. 
Total production, pound11 •.•..••.•. 

Forsale-
Pounds .••••••.....•••••.•. 
Value .•••••.•.•....••..•.•. 

Made and consumed pounds .. 
Other, nitrate, oxide, subgahate, etc., 

andmetal.. .......•....•...••.•....•. 
Bromine: 

Liquid-
Number ofestabllshments ....... .. 
Pounds .•..•..........•..••.••..••. 

oth~ai~~ci1iiii:ID; · C"ii1iiuiii, · ·r,oi1li: 
silllll and sodium bromides and bro· 
mates, organic bromides, etc., (see 
the respect1Ye groups) .•..•.•....••.. 

Calcium: 
Acet11te-

Number ofestablishment11 •.•..•... 
Total production, tons ......•..•... 

Forsale-
Tons, ..................... . 
Value ..................... . 

Unit value, ton ....... . 
Chlorld;:_ade and consumed, tom/ .... .. 

Number of establishments •••...... 
Tons .............................. . 
Value ............................. . 

Phospha~ Yalue, ton ................ 
1 

Number of establishments ......... ! 
Pounds ........................... . 
Vaine ............................. . 

A versge value, 100 pounds .... . 
Other-calcium bisulphite, bromide, 

carbonate, hypochlorite, sulpWde 
andsulphate, etc., Sfi,I U,241; carbide, 
citrate, ferrocyanide, lactate, lacto-

~fo~~~~}~·-. -~~~~~r-~~~~'.~~ .. ~:~~. 
Cerium compounds-carbonate, chloride, 

dioxide, fiuorJde, nitrate, oxalate, etc .... 
Chro !um sulphate, and chromium com-

uounds, n. e. s. (see Group V) ........... . 
Cobalt, salts and compounds .•.....•...••.• 

5, 811,579 
S229,544 

2, 931,519 

4 
2,025,185 

903,377 
$85,319 

1,121,808 

10 
13,635, 78ll 

$2'>6,100 
$1.88 

7 
21,908, 7M 

5,084,931 
$106,317 

16,823,823 

$046, 758 

7 
283,286 

279 786 
$811:487 

3,500 

$424,015 

5 
211,555 
$92,047 

$1,425,684 

86 
84,478 

76,955 
$2,682,232 

$34. 85 
7,523 

15 
74,699 

U,0431301 
$14,00 

7 
44,270 166 
St, 127, 364 

$10. 72 

$15,609, 157 

$132, 2831 
$610, 933 
$217,689 

) 

} 

(1) 

(1) 

(1) 

11 
8,8'17, 656 

Bt 641, 856 
511, 688 

$0.06 
205,81)() 

$134,294 

(I) 

(1) 

(1) 

11 
18,278,000 

3257,415 
$1. 41 

(1) 

$103,204 

{1) 

(1) 

(1) 

(1) 

78 
83, 542 

81, 761 
$2,1~~~ 

1, 781 

7 
44, 753 

$3427271 
$ .65 

3 
24, 192, 974 

11,29~5~~ 

(!) 

(1) 

~:~ 
1 Figures not available; included with unclassified, 

(') 

(1) 

(I) 

····---····· 
(1) 

·······-···· 
·---·-······ 
·-------···· 

(I) 

(1) 

(1) 

(1) 

· .. s; iiii; ooo 
$86, 986 

$1.07 

(1) 

(I) 

(I) 

(1) 

(1) 

(1) 

···------·-· .............. 
70, 739 

$2,118,443 
$29, 95 

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

..... (1y·· .. 

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

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

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

..... ClJ ..... 

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

(1) 

(1) 

(l~ (1 

TABLE 33.-GROUP X.-CHEMICALS, NOT ELSEWHERE SPECIFlEll
Continued. 

1919 1914 1909 
-------------1-----1-----1-

Coppell: 
Carbonate-

Number of establishments ........ . 
Pounds ........................... . 
Value ......••.........•............ 

SulQhate (blue vitriol)-
Number of establishments ........ . 
Pounds ....••.............. : •...•.. 
Value ............................. . 

Average value, 100 pounds .... . 
Other copper salts and compounds .•... 

Gold: I 
Chloride- 1 

~~~~'. ~-r-~:t_~~~1~~-~~~'.~::::::::: j 
Value ............................. . 

Other gold salts and compounds ...... . 
Iodine, resubllmed and minor iodides: 

Number of establishments ............ . 
Pounds ...••••••.•.......•.....••...... 
Value ................................. . 

Iron: 
Chloride, crystals(ferric)-

Number ol establishments ....... .. 
Pounds ...•...•........••.•........ 
Value .•••.....••..•.•••.••......•.• 

Chloride, lir;.uor (ferrlc)-
N umber of establishments .•....... 
Pounds .•.•........•.•••••••.•..••. 
Value .•••.•.•..••••.......•...•.... 

Oxide-
Number of establishments .•....... 
Tons ..•...••.•••.....•.......•...•. 
Value ••••..•.........•..•.......... 

Sulphate (copperas)-
Number of establishments ........ . 
Tons .••. , .•...•......•.••.•......•. 
Value .•....•.•••.•.•.•••......•.•.• 

Unit value, ton •....•.•.•.... _. 
Other Jron compounds-

Lead: 

Inorganic, ferroalloys other than 
blast-furnace products, iron-by
hydrogen, chloride (ferrous), ni
trate, sulphide, vanadate, etc .... 

Organic, acetate, iron f errocyanidc, 
oxalate, valerate •..••.••••....... 

Acetate-

(1) 321, 91~ I} 
$92, 230 I 

141 14 35, 287, 881 37, 152, 351 
$3, 164, 611 $1, 598, 84-1 

$8. 97 $4. 30 
$575, 537 $1'1, 383 

(1) 

············ 
4 

$1b; iE~ } ...... ;~: ~~ ~ ..... ~~M; ~ 
$66, 017 ' $291,658 

I 

105, 73I i} 
s4as,002 I 

7 
917,8-19 
$71,572 

9 
977, 133 
$64,859 

32 
• 59 383 
$993~939 

Slu. 74 

(1) • (1) 

6 .......... .. 

S9, 274, 214 } 
• - $3, 592, 793 

$661,975 
(1) 

Number olestablisbments. ........ 9 ....................... .. 
Total production, pounds.......... 5, 1311 133 ........................ . 

Forsale-
Pounds ................... . 
Value ..................... . 

:Made and consumed, J?Ounds .. 
Arsenate (see Arsenate of load). 
Other lead salts •...•.•••••.•.••........ 

LltWum salts, bromide, carbonate, chlo-
ride, etc ............................. : ... . 

Magnesium: 
Carbonate (preclpltated)

Number of establlshments .••..•..• 
Pounds ..........•..••.••......•... 

c111:rJ;;=····························· 
Number of establishments ........ . 

Ox!f ~rii1:.~::: :: : : :: ::: : :::::::::: :: ::: 
:itu;ber of establishments •.••..... 

~~fnl:.~:::::::::::::::::::::::::::: 

4, 183,621 
$552, 435 

9:17,512 

$335, 906 

$502, 542 

5-14,02~ } 
$7Q,512 

7 
26,282,430 

$4-15,087 { 
} 

7, 290, 936 

(1) 
$-174,430 

(1) (1) 

(') (1) 

(1) (') 

(') (1) 

Sulphate (Epsom salts)-
Number ol establishments......... 20 12 !O 
Tot1~M::r~~~ion, pounds.......... 591 067, 335 ....................... .. 

Pounds ................... . 
Value. ..................... . 

Av. value, 100 lbs .•... 
Made and consumed, pounds .. 

Other magnesium salts, metal, and 
alloys ..•..•••...•......••..........•• 

Manganese: 
Borate

Number of establishments ..••..•.. 

?~hi~~~:::::::::::::::::::::::::::: 
Othermanganesesalts and compounds• 

Mercury: 
Chloride, mercuric (corrosive subll· 

mate)-
Number of establishments ....... .. 
Total production, pounds .•.....••. 

Fo;sale-
Pounds ................... . 
Value .................... .. 

Made and consumed pounds. 
Chloride, mercurous (calomeb- · 

Number of establishments ....... .. 

t~i:~: ::: : : : : : : : :: :: :: : : :·. :: : : :: : 

58,696,632 
$1,497~077 

s~.55 
370, 703 

$376,843 

3 
141, 828 
$27,996 
$7,1,399 

4 
447,080 

437, 015 
$648, 774 

10, 065 

3 
256,388 

$414,388 
Other mercury compounds, cyanide, 

o_xide, and miscellaneous prepara-
t10ns................................. $711, 856 

(1) (1) 

...... (i)'···· ..... (i)""'" 
(1) (') 

··--··- .. ····· ---········· 

............................... 
.. · ............................ . 

605, 701 
$518, 023 

(1) 
............. 

•Iron sulphate produced by chemical plants 12 898 tons by rolling mills 9,738 
tons, and by wire mills 36,747 tons. _ ' ' 

•Includes (1909) 5,845 tons made and ·consumed. · 
' N oi including ferromanganese alloys. 
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TABLE 33.-GnouP X.-CHE.MICfLS, NO'!' ELSEWHERE SPECIFIED
Contrnued. 

1919 1900 

-----------~----- - ------------~ -
~Jekel compounds-;carbonatet cyanide, 
• formate, hydrate mtrato, sulpnate, black 

salts and miscellaneous· .......... · · ·. · · 
Phosphorus 11'.otnl, chloride, sesquisul-

phii:le, and m1scellancous ............... . 
Radium salts: . _ 

Number of establislunents ............ · 
Milligrams ........................... .. 
Value .................... ·············· 

Silver: 

Nit~~~,";ber of establishments ........ . 
Total production, ounces ......... . 

For sale- • 
Ounces ................... . 
Value .................... ·· 

Unit value, ounce ..... . 
llfade and consumed, ounce,; .. 

Other silver salts and compounds, 
chloride, collargol, cyanide, nucloinale, 
oxide, proteimtte, and miscellaneous ..... 

Strontium snits-bromide, carbonate, chlo
. ride iodide, lactate, nitrate, salicylato, 

sulp1iate, etc ............................ . 

Sulp~UJ~ed-
Number of establishments .. -· .... . 
'fans ............................. . 
Value ..... _ ...... --......... _ ..... _ 

Unit value, ton ............... . 
Chloride (red and yellow)-

Number of establishments ........ . 
Total production, pounds ......... . 

J/'or sale-
Pow1ds ................... . 
Value ................... _ .. 

Macie and consumed, pound .. . 
Other sulphur compounds ..... _ ...... . 

Thorium compouucls-nitrale, oxl(le .... __ . 
Tin: 

Chloride, stannous (crystals)-
Number of establishments .•.... _ .. 
Pounds ........................... . 
Value ............................. . 

Unit value, pound ......... _ .. . 
Chloride, stannic (tetra and bi-)

Number of establishments ..... _ ... 
Pounds ...• _ ................•...... 
Value ................. ·--·- - ······-

Oxide-Unit value,pound ............ . 

Number of establishments._ ...•... 
Pounds ........... _ .. _ ............ . 
Value .....•..•................•.... 

Unit value, pound ............ . 
Titanium compow1ds-sodl1m1 sulplmto, 

potassium oxalate, etc.'. •. _ ............. . 
Uranium compounds-acetate, soclium 

acetate, chloride, nitrate, nitrite, sodium 
uranate, etc ...... _ .. _ ............. -· ... .. 

Vanadium and compo1mcls '. _ ..... _ ... _ .. . 
Zinc: 

Carbonate-
Number of establishments .•....... 
Pounds .•... _ ............. _ ....... . 

Cbl!fct~·-··········. -········· ····-· 
Number of oslabllshments ........ . 

~~\~~~~:::::::::::::::::::::::: ::: : 
Oxide.__ 

Number of establishments ........ . 
Total production, pounds ......... . 

For sale-
Pounds .............. _ .... . 
Value ..................... . 

Made and consumed, pounds 
Sulphate- ~· 

Number of establlshmonts ........ . 
'rotal production, pounds .•......•. 

For sale-
Pounds ................... . 
Value ..................... . 

Made and consumed, pounds . 
Other zinc compounds-arsenite bci

rate, cyanide, nitrate, reslnate, stear
Othe ate,sulphoearbolatet valerato, etc .... 

11 rrllf.eearthcompounas,n.e. s.-beryl
mn mtrate, neodymium chloride zir-

0~nltllll oxide, etc ..•..• _ •.......•.. '. ..... 
sn!r rare metills, n. e. s.-mo!ybdenum, 

con, tungsten ....................... .. 

UNCLASSIFIED. 

$641,6'15 $157, 149 (1) 

$910, 591 

7 21,621 ..... (i)·.-··· ..... «">"_ .. . 
$2,985, 777 ........................ . 

7 
3, 055, 903 

3, 017, 889 
$2, 184, 051 

$0. 72 
38,0U 

$257, 722 

9 
52) 099 

$2, 712, U·:H 
$5~. 07 

8 
4,648,066 

2 353 807 
l;i24: 088 

2 294 259 
J .$15:92() 
$!i!i4, 843 

4 
. 5S7, 903 
$251, 843 

$0.42 

4 
8 411 453 

$2
1
735' 392 

' $0.32 

4 
I, 352, 345 
l1899, 525 

$0.67 

$98, 188 

$6, 233 
$698, 678 

4 
91, 683 

$16, 645 

19 
74,089,063 
$·!, 349, 096 

5 
6, 185, 602 

·4, 299,602 
$.374, 188 

I, 880,000 

12 
12, 9•11, 730 

7 325 544 
s2<l7; 001 

5, 616,186 

$442, 780 

$42, 171 

Sl,806,978 

2, 563, 238 
$846, 059 

$0. 33 

2, o:m, :ioo 
$727, 428 

$U. 36 

(l) (1) 

31 mu 
SI, 141; 100 

$.'JIJ.lil 

2.1J,2U9 
$891, 501 

$3'1.28 

(l) (') 

8, 291, 239 
$2, 028, 511 

$0.24 

(I) 

40, 786,880 
Sl, 130, 959 

10, 293, 377 
$1 535 350 

' S0.15 

(') 

(') 
(l) 

25, Oli4, 213 
$472,302 

(') (1) 

Crude, co=erclal, and fine chemieals not 
reported separately, value ......... !..... $4, 699, 195 $19, 184,408 S26, 748, 736, 

: Wgturlnces
1
not available; included with unclassified. _ 

3 o . nding ferroa)loys (of Ti. or V., as the case may be). 
gu ~82°t~cluding zinc oxide reported in the :paint iudustry 139,661 tons; value, 

• •
4
""· Total production from all sources, 142,753 net tons. 

Organic (Group X) .-A separate presentation of 
amyl,alcohol was possible though the total of 241,254 
:pounds is but a portion of the fusel oil produced, the 
bulk being made by the distilling industries and not 
here included. 

Alcohols used for flavoring and perfumery, including 
a small amount of ethyl and methyl alcohols reported 
by chemical establishments, amounted to $5:38,540. 

Among aldehydes, formaldehyde still takes leading 
place, the production being 25,006 ,815 pounds or 
nearly three times the ·weight reported in 1914. Six 
companies, in five states-New Jersey, l\iichigan, 
Pennsylvania, New York, and Missouri-represent 
the combined pr;>duction. 

Under miscellaneous aldehydes, certain items re
ported as "Formaldehyde products" or as "Aldehyde 
prod·ucts," that might have been more properly placed 
with synthetic resins or plastics, in the absence of 
further information are included. These, together 
with formiddehyde-hydrosulphite, of Group VI, 
~mounted to $1,668,78~ so that formaldehyde and 
1ts compounds totaled $0,602,100. 

Four establishments produced vanillin, almost all 
originating in New Jersey. 

The subgroup, ucarbon and hydrocarbon com
pounds," was difficult to delimit, as some items were 
of rather indefinite character. Calcium carbide was 
reported by six establishments in five states-Michi
gan, N e-yv York, Minnesota, Virginia, and Iowa. 'rhe 
production of 15,469,567 pounds of carbon bisulp.hide 
is a notable increase over 1914. Eight plants in five 
states--N ew York, Michigan, Pennsylvania, California, 
and West Virginia-made this chemical, a large pro
portion, nearly 25 per cent, being consumed in the 
works where made. 

Apparently the production of amyl acetate is de
creasing, a cheaper substitute having been found. 
ln 1909 the production was 1,470,568 pounds; in 1914 
it was 1,300,052 pounds, and in 1919, including that 
made and used in the same works, 906,764 pounds. 
On the other hand, the production of ethyl acetate 
or acetic ether in 1919 was 5,780,549 pounds, of whi!}h 
54 per cent was used in the same works for further 
manufacture, 

Acetone, acetone oil, and methyl acetone were made 
largely by the old process of <lry distillation of acetate 
of lime. One firm reported acetone made from fer
men taticf.n acetic acid. During the war molasses was 
fermented and the alcohol converted to acetic acid 
and acetone, but no production was reported for 1.919. 
Butyl alcohol, a by-product of fermentation processes 
is now much in demand as a solvent. 

Other alcohols, aldehydes, hydrocarbons, esters, 
ethers, halogen compounds, ketones, and miscella
neous organic chemicals were made in great variety 
and in some instances in large quantities. Sulphuric 
ether has doubled in quantity and price. Nitrous 
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ether, carbon tetrachloride, ethyl chloride, acetone 
oil, and methyl ethyl ketone are reported separately 
for the first time. Comparisons with 1914 are there
fore not possible, but a large increase in production is 
at least indicated. 

A summary of the chemicals under the heading 
"Other" in each subgroup follows, the most important 
being given in order of their value: 

Alwlwls.-ResordnoI, terpineol, guaiacol, gernniol, iso-eugenol. 
Aldehydes.-Cblora,J, hydrate, heliotropin, anisic aldehyde, 

decyl aldehyde, citral. 
Carbon and hydrocorbons.-Uarbon electrodes, condensed 

smoke, refined carbon, stearin pitch, paratnn wax. 
Esters.-Ethyl butyrate, butyl acetate, amyl butyrate, amyl 

valernte, ethyl formate. · 
Ethers.-mcthyl ether and miscellaneous (can not separate). 
Ilalogen compounds.--Iodoform, brom camphor, ethyl bromide, 

acetyl chloride, tetrachlorethane. 
Ketones.-\'iolet ketone and miscellaneous (can not separate). 
.MiBcellaneous.-Carnphor, sulphone methanes, diphenylamine, 

osseine, oleo resin vanillin. 

Inorganic (Gronp X).-The totals for the subgroups 
have been made to cover ·!1!111 chemicals containing 
the characteristic element, and therefore include some 
items appearing in other places in this group or in 
other groups which because of their composition belong 
in more than one class. For instance, arsenic com
pounds would not ·be complete without arsenous and 
arsenic acid anhydrides; barium compounds without 
the dioxide; nor calcium compound~ without the car
bide and hypochlorite. Each group within 1tse1f is a 
unit, so far as possible, btit as a result there are dup
lications and the grand totals can not be used for 
comparisons without limitation. 

The summary which follows inv.olves many omis
sions and inequalities. Sulphur, for instance, does 
not include sulphuric and sulphurous acids, and the 
infinite number of other sulphur combinations. 
Chromium does not include its ferroalloys, nor have 
ferroalloys been considered except as reported to the 
chemical industries proper. 

The inorganic products of this group may be further 
classified into (a) nonmetals or negative ·elements, S1Jch 
as chlorine, bromine, iodine, phosphorus, silicon, and 
sulphur; (b) alkali earths, barium, calcium, lithium, 
magnesium, and strontium; (c) rare earths, cerium, 
thorium, and other (beryllium, neodymium, zirconium) ; 
(d) common metals (forming basic salts)-cobalt, cop
per, iron, lead, mercury, nickel, and zinc;. (forming 
basic and acid salts)-antimony, arsenic, bismuth, 
chromium, manganese, and tin; (e) rare metals 
(forming basic salts)-gold, platinum, radium, silver; 
(forming basic and acid salts)-molybdenum, tita
nium, tungsten, uranium, and vanadium. 

Potassium and sodium, which would naturally form 
a separate group as alkalies, closely related to alkali 
earths, and aluminum, which would belong in ( d), 
have been considered as separate groups. 

Arranged in order of decreasing value the totals of 
the subgroups as shown in TaMe 33, combined with 
chemicals containing the characteristic element from 
other groups, stand as follows: 

SUBGROUP. 11119 

Calcium. . .. . . . .. . .. . . . .. . . $24, 062, 054 
Silicon............... . . . . .. 18, 407, 429 
Iron....................... 11, 641, 530 
Phosphorus................ 10, 877, 547 
Other rare metals.......... 9, 014, 001 
Chromium.. . .. . . . .. • .. . . . . 7, 122, 230 
Zinc....................... 5, 440, 710 
Copper..................... 4, 671, 650 
Tin ... _.................... 3, 886, 700 
Magnesium................ 3,013,204 
Arsenic..................... 3,527, 740 
Radium. • . . . . . . . . . . . .. . . . . 2, 085, 777 
Sulphur................... 21 852, 058 
Silver...................... 2,441, 77:J 
Iodine..................... 1, 904, 130 
Mercury................... 1, 775, 018 
Barium.................... 1, 683, 508 

SUHGROUI'. 

llro1ninc .................. . 
Bismuth ................. .. 
Antimony .. _ ............. . 
Lmid ...................... . 
'J'horlmn .•................. 
Nickol. ................... . 
Lithium .................. . 
Strm1tium ................ . 
Cobult; ..•.....•.••...•..... 
Oold ...................... . 
Corium ................... . 
V1urndlum ................ . 
M11nganoso ................ . 
'l'lt11nium ••.••.•........••• 
Othor rnro ourths .......... . 
Uranium ................ .. 
All othor .................. . 

1919 

$1, 499, 738 
1, 235,502 
1, lll0,027 

888,JIJ 
664,843 
641,645 
50'i,M2 
319, 373 
217, 689 
143,069 
132,28.3 
102,678 

99,395 
98,18& 
42,171 
6,233 

4, 699, ms 

Nonmetals or negative elements.-'l'he nonmetals are 
found or produced in the elemental form and appear 
as s:uch in Group X. They also occur as acids, shown 
in Group I, or salts of these acids, found in all groups. 

Chlorine has been considered in Group VI as a 
bleaching agent, and its compounds as hypochlorites 
also. Ohlorates are chiefly used in the explosives 
industry or medicinally. Chlorides are so plentiful in 
nature that their production is confined mainly to 
refining methods. The largest production of chlorides 
is in the form of' sodium chloride or common salt, 
included elsewhere as a separate industry. 

Bromine was produced from the mother liquors of 
salt deposits partly by direct electrolysis, partly by 
treatment of the liquors with electrolytic chlorine, 
and partly by chemical processes. Five establish
ments in Michigan and Ohio made liquid bromine, 
which is a valuable assistant in organic syntheses and 
is used medicinally and for photographic purposes. 
Its principal value, however, lies in its combinations 
as bromides and bromates, which, although they have 
been included in other groups, are gathered under the 
heading "Bromine" to complete this item. 

Calculating each salt to its bl·omine content, assum· 
ing 95 per cent purity, the total amount of brom:ille 
represented on the chemical tabulation for 1919 was 
2,165,000 pounds. These :figures do not include bro
mine compounds produce·d by the coal-tar, pharma· 
ceutical, perfume, and other synthetic organic chemical 
industries, which employ large quantities. 

Iodine is found in the form. of iodates in Chile salt
peter and as the iodide in ashes of sea plants. Firms 
reporting iodine, resublimed, and various organic and 
inorganic iodides, were manufacturers of :fine chem
icals, some giving crude iodine as material. In all, 
438,000 pounds of iodides, valued at $1,499,976, were 
produced, and included potassium iodide, sodium 
iodide, iodoform, thymol iodide, potassium iodate1 
ethyl iodide, and cadmium iodide. These with re· 
sublimed iodine made the value of the whole group 
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$1,904,130. Calculating the iodides to their iodine 
content, the total iodine represented on the table was 
438,878 pounds, three-fourths of which wa.':l com
bined. 

Phosphorus, as phosphates, finds its largest use in 
the fertilizer industry, which is elsewhere reported. 
As an element it is widely used in technical processes 
and in alloys, while in combinhtion with oxygen it 
forms acids and salts. It has the additional power of 
combination with more negative elements as phos·
phorus sulphides and chlorides, and in conjunction 
with hydrogen may act as a base, as in phosphonium 
compounds. Five concerns made elemental phos
phorus, the oxychloride, sesquisulphide, trichloride, 
and pentachloride, in order of value. A little more 
than 2 per cent of the element was in the form 
of red r,>hosphorus. Nearly all of· the derivatives 
were made from phosphorus, which "'"S derived from 
phosphate rock largely or entirely 1>_·: ,•lectrothermic 
processes. 
, Combinations of phosphorus occur elsewhere in the 
table as glycerophosphoric, hypophosphorous, and 
phosphoric acids1 in Group I; as ammonium1 potassium, 
and sodium hypophosphites and phosphates1 in Groups 
II, III, and IV; and as barium and calcium phosphates 
in Group X1 alkali earth compounds. The total for 
all of these was 126,226,000 pounds, of a value 
$10,877,547, the most valuable being calcium phos
phate, sodium phosphate, phosphoric acid, and am
monium phosphate. 

" Although silicon in the form of the oxide and of 
silicate rocks .is the commonest mineral known, and 
its employment as an ingredient of resistant materials 
and apparatus is very extensive, in the chemical in
dustry as such it has appeared to a limited extent 
only as soluble silicates used in the paper and textile 
industries. Since the production of elemental silicon 
and its alloys by electrolytic processes1 however, this 
chemical and its compounds have become of much 
greater importance. The total amount as derived 
from the tables including flilicon carbide and deriva
tives, sodium silicate, ferrosilicon, sodium silico fluor
ide, copper-silicon, silicon metal, and silicic acid1 rep
resents more than 3121000 tons, and $18,4071429. 

Nine establishments in six states-New Jersey, New 
York, California, Texas, Maryland, and Missouri-re
fined 52,099 tons of sulphur, none of these plants pro
ducing the chlorides. Eight concerns in five states
Michigan, West Virginia, New York, California, and 
New Jersey-produced 4,6481066 pounds of sulphur 
chlorides, largely of the yellow variety, almost 50 per 
cent of the total production being used in the same 
plant for further processes of manufacture. All of 
these chlorides were made from sulphur and electro
lytic chlorine. 
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Allwli earths.-The alkali earths occur in Group X 
as elements, alloys, or salts, and in other groups as 
bleaching compounds and electrolytic products. 

The figures for bariu.m. compounds are exclusive of 
the paint and pigment industry which is the largest 
producer of sulphide., sulphate, carbonate, and chlor
ide. In order of decreasing weight, including made 
and consumed, the items reported separately in 1919 
are the sulphide, sulphate, carbonate, chloride, 
dioxide (for detail, see Group VI), and nitrate; while 
in order of value for the part sold this becomes 
dioxide, carbonate, sulphate, chloride, sulphide, and 
nitrate. That is, the sulphide and dioxide exchange 
places, since the latter had a high value as the basis 
for peroxide bleaches and the former was about 77 
per cent by weight made and reused in the same 
plant, w·ith no value assigned. About 55 per cent 
of the nitrate was made and reused. 

Barium compounds are derived from the sulphate 
and carbonate minerals, large quantities of the former 
being mined in the United States. These may be 
ground and used directly as pigments but are even 
more valuable when first converted to soluble salts 
and reprecipitated in very finely divided condition 
as the sulphate or carbonate. The peroxide is made 
by roasting the carbonate to the oxide and fmtlier 
roasting it with excess oxygen. The sulphide is pro
duced from the sulphate by roasting with a reducing 
agent such as coal. It is used largely for the manu
facture of sodium sulphide, a chemical much in 
demand in the application of sulphide colors in the 
dyeing industry. Barium chloride and nitrate, both 
water soluble, find many applications in ceramics, 
explosives, as source of green light, and in solution 
for the precipitation of finely divided barium pigments 
and color lakes. 

Other barium compounds in the table consist of the 
_phosphate, chlorate, fluoride, thiocyanate, and mis
cellaneous salts, the phosphate forming a very large 
proportion of these. The total production of barium 
compounds was 31,503 tons, the part reported for sale 
being valued at $1,683,503. 

A great variety of calci·u,m compounds are repre
sented, the arsenate, bisulpbite, bromide, carbide, 
ferrocyanide, and hypochlorite being duplicated in 
other groups or subgroups of Group X. Including 
those, a total of 451,690 tons of calcium compounds 
valued at $241062,054 were produced, not including 
26,123 tons of calcium-magnesium chloride of a value 
of $3211596 reported by the salt industry, nor does 
it cover the use of calcium in the organic chemical 
industries. Calcium may be said to rival sodium .and 
potassium in importance as a chemical base. 

In order of value the· compounds of calcium rank
carbide1 phosphate, hypochlorite, acetate, chloride, 
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arsenate, precipitated sulphate, citrate, precipitated car
bonate, lactate, ferrocyanide, sulphocarbolate, bromide, 
etc. The carbide and hypochlorite constitute 90 per 
cent of the whole. Carbide is included with the elec
trolytic chemicals, the bisulphlte and hypochlorite in 
Group VI, the arsenate is valuable for its arsenic content 
and is shown in Group X with arsenic; the sulphate, 
carbonate, sulphide, and oxide in bulk are used as 
pigments, cements, in metallurgy and ceramics and 
do not appear here, but in purified condition are used 
as dentifrices, medicinally, and as reagents, and are 
included among chemicals. 'The ferrocyanide is a 
by-product of the gas and coke industries and in 
bulk is employed for the production of ferrocyanogen 
pigments, referred to under Group II. Bromide, 
citrate, lactate, lactophosphate, and sulphocarbolate 
of calcium are mainly useful medicinally and for 
photographic purposes. 

Calcium compounds are derived from carbonate, 
phosphate, and sulphate mineral deposits. The 
former when burned to the oxide or• quicklime and 
then dissolved in water or "slaked" to form the 
hydroxide, is the basis for many of the salts. 

Calcium acetate is the basis for production of acetic 
acid in all three forms, and of acetone. The amount 
shown in the table was produced by the wood dis
tillation industry, 86 establishments in 11 states re
porting 84,478 tons, 1 establishment reporting brown 
acetate, the others the gray variety. Three plants 
mude and consumed part of their product. Four
teen concerns in Michigan made 4 7 .2 per cent of 
the total. Seventy-five plants in Michigan, Pennsyl
vania, and New York produced 89 per cent and 11 
others in Wisconsin, lVfissouri, Tennessee, West Vir
ginia, Connecticut, Kentucky, Alabama, and Missis
sippi the remaining 11 per cent. 

Calcium chloride was made in 15 plants in 6 
states-New York, :Michigan, West Virginia, Ohio, 
California, and Missouri-a total of 74,699 tons, valued 
at $1,043,301, the unit values running from $5 to $32 
a. ton, and averaging $14. Seven establishments in 
New York and Michigan produced 92 per cent of the 
whole. The increase from 1914 to 1919 was 67 per 
cent in weight and about double in price and number 
of establishments. 

One establishment obtained calcium chloride from 
natural brines by evaporation; three were refiners; 
others produced it from lime and hydrochloride acid; 
others from electrolytic chlorine, probably as a by
product; and a large part was the by-product of the 
Solvay soda process. Calcium chloride is valuable in 
the dry and wet condition, and was sold both ways. In 
dehydrated form it is used as a drying agent and 
preservative, for fireproof paint and sizing. In solu
tion as brine, it finds application in freezing and cool
ing operations, as an antifreezing solution in automo
bile and airplane radiators, and as a dust preventive. 

Seven establishments in Illinois, Misouri, New 
Jersey, and New York made 44,270,166 pounds of 
calcium phosphate, valued at $4, 727,364. three in 
Illinois producing 72.3 per cent of the total amount. 
None was reported as made and consumed in the same 
plant. The total does not include crude acid calcium 
phosphates of the fertilizer industry. It was all. 
however,. the acid phosphate or dicalcium phosphate. 
Like the chloride, the phosphate is marketed both dry 

·and in solution. 
Lithfam salts were not reported separately in suffi

cient detail to indicate accurately the relative propor
tions of the different salts. As shown, the carbonate, 
bromide, and chloride were made in the order named. 
The total of $502,542 was the value of 466,595 pounds 
sold, 277,185 pounds in addition being made and used 
in the same establishment, or a total of 743,780 pounds 
of miscellaneous. lithium salts. 

A total of $3.,613,203 for mriynesinm and its salts in 
1919 represents several items not reported separately 
in previous years. The carbonate was largely of the 
light precipitated variety, and the rest of highly refined 
grade. Four establishments in Pennsylvania, Califor
nia, and New York produced it. Seven plants in 
Michigan, California, Ohio, and Pennsylvania made 
13,141 tons of the chloride largely from brines, about 
91 per cent being produced in three plants in Michi
gan. Six concerns reported 9,031,650 pounds of the 
oxide of magnesium. The states represented were 
Pennsylvania, California, and New York. j 

. Magnesium sulphate or Epsom Ralts was the most' 
valuable of the magnesium compounds. A total of 
59,067,335 pounds was reported by 20 establishments 
in 10 states-Ohio, Michigan, Maryland, Illinois, 
Georgia, Washington, Pennsylvania, California, New 
York, and Missouri-4 plants in Ohio making 40 per 
cent of the total. Prices varied greatly, the average 
being 2.5 cents per pound. Increases in the periods 
1909 to 1914 and 1914 to 1919 were 35.3 per cent and 
101.8 per cent, respectively. 

All other magnesiu1?1 compounds consisted in large 
part of the metal, the fl.uosilicate, arsenite, and alloys, 
with a considerable amount of unspecified salts. Mag
nesium compounds are derived mainly from the 
carbonate, which exists plentifully as a mineral, by 
calcination or soluti,on. It has many applications tech
nically which require production in large bulk and is 
not considered nor reported with chemicals. 

Strontium salts were reported in considerable varie~y, 
as nitrate, carbonate, bromide, chloride, iodide, lactate, 
salicylate, and sulphate, the first three comprising 98.u 
per cent of the quantity and 92.8 per cent of the total 
value of all strontium salts. Almost all were produced 
by manufacturers of fine chemicals, as strontium and 
its salts are employed usually for their medicinal quali
ties, or as the source of red signal lights, or flares and 
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other pyrotechnics, and for coloring iridescent glass. 
Qualities ranged from crude to chemically pure. 

Rare earths.-Rare earths, so-called, have been dis
tributed through the table in three items, cerium com
pounds, thorium compounds, and other rare earths, 
including beryllium, neodymium, and zirconium.oxides 
and salts. The total value of these earths was 
$839,297, of which thorium derivatives constituted 
nearly 80 per cent. 

Thorium compounds, value $664,,843, consisted of 
several derivatives of which thorium nitrate and meso
thorium together amounted to over 99 per cent in 
value. Four plants in New Jersey produced all of it, 
from monazite sand. Oeritim compounds were valued 
at $132,283, and were reported as the fluoride, chloride, 
oxalate, nitrate, carbonate, dioxide, nnd miscellaneous 
products. Other rare earths, $42,171, included zirco
nium oxide, beryll-inm nitrate, neodym-inm chloride, 
and miscellaneous products. 

Common metals.-Many of the common meta.ls are 
useful as such and as salts in which they appear as the 
basic element, and in addition may be combined with 
oxygen to form negative groups or acid rests which, 
with more basic elements, find extensive employment 
technically. Those metals which, from a commercial 

• standpoint, are usually basic or electrolytically posi
tive, appearing only as metals, alloys,· or in salts n,s the 
positive element, are cobalt, copper, iron, lead, mer
cury, nickel, and zinc, while those metals which are 
not only useful as above but also form salts in which 
they are part of the negative group are antimony, arse
nic, bismuth, chromium, manganese, and tin. These 
metals, giving a greater variety of combinations, are .to 
be found, like the acids, in other groups as antimo
niates, arsenates, bismuthates, chromates, manganates, 
and stannates, of sodium, potassium, calcium, etc. 

Antimony metal and its alloys were not reported on 
the chemical schedule. Its compounds are used 
mainly as pigments, precipitated as the sulphide or 
as dye lakes, or as mordants in the leather and textile 
industries. A total of. 4,045,619 pounds having a 
value of $1,190,027, of antimony derivatives were re
ported by 11 establishments in 5 states-New York, 
New Jersey, Massachusetts, Connecticut, and Missouri. 
Potassium antimonyl tartrate is also classed with 
Group IV. The sulphide ore stibnite or antimony 
needles, either directly or after conversion to the 
metal or oxide, was the raw material used. 

Arsenic and its compounds as reported here are ex
clusive of arsenical insecticides as such, nor are returns 
from the mining and metallurgical industri~s included. 
Arsenic compounds originate with the sulphide ores, 
arsenical pyrites, orpiment or related ores, which when 
roasted give a sublimate of the oxide (white arsenic or 
arsenious acid anhydride), which may be (a) reduced 

to the metal, (b) combined directly with hydrogen 
sulphide in acid solution with or without oxidizing 
agents to form the sulphide pigments, (c) combined 
directly with copper acetate to form copper aceto
arsenite, (d) combined with a soluble salt of sodium 
to form sodium arsenite or, under oxidizing conditions, 
sodium arsenate, (e) which lo.tter salts are further 
treated with soluble salts of metals to form calcium 
lead, copper or zinc arsenic compounds. The prin
cipal value of arsenic compounds is as germicides and 
insecticides. 

As the oxide, white arsenic, derived from the sul
phide ·ore by roasting, is the basis for many arsenic 
salts, naturally large quantities were reported 11s made 
and consumed. A.11 plants making the oxide also 
produced calcium and lead arsenates and altogether 
16 plants in 11 states were engaged in making arsenical 
products. Michigan, Illinois, Indiana, Maryland, Cali
fornia, and Wisconsin each produced more than 
1,000,000 pounds of lead arsenate or together about 
84 per cent of the total amount of 11,514,275. Indi
ana, Illinois, and Wisconsin each turned out over 
200,000 pounds of calcium arsenate. Some of the 
arsenical products reported in "other" were in large 
amounts, copper acetoarsenite, the acid anhy<lrides, 
sodium arsenate, and zinc arsenite comprising 95 per 
cent of the entire value of this item. 

The total value of bismuth salts was $1,235,502, 
eight establishments in four states-New Jersey, 
Missouri, Pennsylvania, and New York-which claimed 
nearly equal amounts, reporting the subnitrate, metal, 
subgallate> nitrate, and oxide, in order as named. 
As over 9 per cent of miscellaneous, unenumerated 
salts were included, however, the order is uncertain. 
All of the companies, except one mining concern, were 
manuf actUl'ers of fine chemicals in grades suitable for 
medicinal purposes. 

Inasmuch as chromium compounds are valuable in 
all combinations for their chromium content, the total 
as shown in the table may be extended to include 
chromic acid, and chromates and bichromates of 
sodium and potassium. Ohromates of sodium, potas
sium, chromium alum, chromium sulphate, chromic 
acid, and unspecified chromium compounds altogether 
amounted to 54,774,818 pounds, valued at $7,122,230,,. 
and were made by 11 establishments in 7 states-New 
Jersey, Maryland, New York, Illinois, Massachusetts, 
Missouri, and Pennsylvania. Chromium metal and 
its alloys are not included. 

Soclium chromate or bichromate, obtained by fusion 
of chrome iron ore with soda, is the basis of all other 
chromium salts which as a class are used principally 
as textile mordants, for tanning leather, printing, 
bleaching, making inks, varnishes, for medicinal pur
poses, photography, fireworks, and minor applications. 

' 
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Some sodium chromate, about 4 per cent, was reported 
as made and reused in the same establishment, but not 
in sufficient amounts for the derived salts. Potassium 
chromate was made by establishments reporting the 
sodium salt. \ 

Chromium sulphate and the double salt, ammoniurn
chromium sulphate or chrome alum, are closely related 
to each other in composition and to the chromates, so 
far as their applications are concerned, although the 
metal as stated above exists as a relatively basic 
element in the former and as an acidic one in the 
latter salts. 

The most important compound of cobalt is the oxide, 
which is used as a component of driers for paints and 
as a blue coloring agent for materials that are sub
jected to high temperatures while in preparation, such 
as metals and products of the ceramic industries. A 
peculiar trade fashion has obtained, which is to 
name several compounds of cobalt, tlte carbonate, 
phosphate, and arsenate as the " oxide," with letters 
to designate or differentiate them. All are used for 
about the same purpose. It is not known how much 
of the oxide reported in 1919 consisted of these other 
compounds. Four establishments reported . cobalt 
salts, $217,689, two of which employed the original ore, 
while the chloride, nitrate, sulphate, acetate, linoleate, 
resinate, and others were produced from the oxide, 
purchased as such. 

Statistics of copper chemicals should include blue 
vitriol or copper sulphate, which is the basis of many 
of the other salts, but is produced as a by-product of 
the smelting and refining industries. Five concerns 
were reported by the Geological Survey as making blue
s tone, of copper content 7J882,574 pounds, which sold 
for $2,825,557. Using a factor for conversion, this 
amounted to 31,081,289 pounds of crystallized sulphate 
and has been included in the totals on the table. All 
copper compounds aggregated 39,197,000 pounds and 
$4,671,556 and consisted of the sulphate, arsenic com
pounds, cyanide, carbonate, nitrate, chloride, acetate, 
oxides, and miscellaneous unenumerated salts. The 
first :fi:ve mentioned equaled over 99 per cent and the 
sulphate alone nearly 70 per cent of the total value. 

As with copper, the great bulk of iron compounds 
was not reported by chemical manufacturers, but as 
products of metallurgical industries. 

Ferroalloys reported by the chemical industry 
formed but a portion of the total production, blast
furnace alloys not being included. Separate figures 
are not given, but the kinds were ferrosilicon, ferro
chrome, ferrovanadium, ferromolybdenum, ferrotung
sten, and ferromagnesite, in the order named. 

Iron chloride, crystalline and liquid, made "by manu
facturers of fine chemicals, amounted to 1,894,982 
pounds and $136,431. Twelve establishments in six 

states, Michigan, New York, Pennsylvania, Missouri, 
Ohio, and New Jersey, reported; seven of these, in 
Michigan and Pennsylvania, made 70 per cent of the 
total. . 

Iron oxide was made by six plants in six states
Illinois, New Jersey, Pennsylvania, California, New 
York, and Ohio. Two of these produced "iron 
sponge" for gas purification from iron borings and 
shavings; two used pyrites for rnaking sulphuric acid 
and reported gas ore or burnt pyrites, desulphurized; 
a.nd two produced refined oxide. 

Ferrous sulphate or copperas figures were collected 
from steel works, rolling mills; and wire mills and from 
the chemical industries. Thirty-two plants in 12 
states made 59,393 tons of copperas, which sold for 
$993,939. Five states--Pennsylvania, Illinois, Rhode 
Island, Ohio, and Massachusetts--made 50,646 tons, or 
85 per cent. 'l'hirteen wire mills reported 36,747 tons 
at an average o:f $18.20 a ton, seven steel works and 
mills returned 9,738 tons averaging $12.40 a ton, and 
chemical establishments reported 12,907 terns at $15.60 
a ton. Part of the :ferrous sulphate of the chemical 
industry was made by refining crude salts, part from 
pyrite and waste pickling liquor, and a part from 
metallic iron with acid. 

Other iron compounds include~ ferro-alloys, ferro
cyanide, iron mix, the vanadate, ferric sulphate, 
the sulphide, iron by hydrogen, the acetate, nitrate, 
valerate, oxalate, ferrous. chloride, and miscellaneous 
unspecified salts. Excepting the first threer all were 
made in grades classed as fine chemicals. Metallic iron 
and pyrite with the respective acids were used very 
largely as materials. 

Lead salts from the purely chernicn1 industries were 
apparently reported in less qmmtity in 1919 than in 
1914. Large amounts of acetate, nitrate, and mon
oxide were made and consumed in further processes. 
A total of 5,131,133 pounds of the acetate were re
ported by nine establishments in six states. Other 
salts included the peroxide, nitrate, monoxide, sul
phate, resinate, and miscellaneous salts, which totaled 
3,697,892 pounds, having a value of ·$335,906. If 
amounts made and reused in the same establish
ments are considered the total weight manufactured 
was 20,343,300 pounds, with an assigned value of 
$2,978,682. 

The largest use for manganese is in metallic form 
alloyed with iron. Exclusive of this, a variety of 
manganese compounds were reported in 1919, the 
borate, resinate, carbonate, dioxide, hypophosphite, 
sulphate and other salts and driers, making in all 
549,891 p,ounds and $99,395. Seven plants in five 
states-Pennsylvania, Missow:i, Ohio, New Jersey 
and New York-made these salts of a quality used for 
varnish and oil driers, or of medicinal grade. They 
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were derived mainly from the hydroxide which is 
precipitated by caustic alkali from solution of a 
soluble salt derived from the oxide ore. 

A total of 1,145,500 pounds with a valu~ of $1,775,018 
represents mercury salts for 1919, including in addi
tion to the two chlorides, calornel and corrosive subli
mate, the oxide, white precipitate (ammonium mer
cury chloride), nitrate, blue mass, iodide, cyanide, 
and miscellaneous mercurials. Eight establishments 
in four states-New Jersey, New York, Pennsylvania, 
and Missouri-produced these mercury salts, all being 
manufacturers of fine chemicals. 

The production of niclcel salts since 1914 has in
creased greatly. The hydrate, refined salts, sulphate, 
oxide, cyanide and Cfarbonate were produced in order 
of value as named, by eight plants in four states, 
making a total of 1,062,047 pounds valued ;tt $f341,645. 
A very large part consisting of the hydrate is em
ployed for the production of catalysts. 

Ten companies in four sta,tes-Ncw Jersey, Penn
svlvania, Ohio, and Massachusetts-produced tin 
c~mpounds in the form of chlorides or as oxide. 
Grades and prices varied widely in both. A con
siderable proportion of the tin for the chlorides was 
derived from the detinning of scrap, using electrolytic 
chlorine in large· quantity, either produced at the 
plant or purchased as liquid chlorine. For the oxide, 
flue dross or pig tin was employed. The distinction 
between so-called bichloride of tin and the other 
chlorides was not clearly made in the reports, so the 
figures for stannic chloride were made to include both 
"bichloride'' and tetrachloride, while stannous chloride 
covers tin crystals only. The sum of all tin compounds 
was 10,351,761 pounds, valued at $3)886,760. 

Zinc, in common with many other metals included 
in Group X, has large uses outside of the chemical 
industries proper. Zinc oxide, produced directly 
from the sulphide ores, the carbonate, and the sul
phide especially in combination as lithopone, are re
ported in large quantities by the paint and pigment 
industry. , Almost half the composition of the best 
auto tires on the market to-clay is said to be lead-free 
zinc oxide. This :filler gives white color and resiliency 
and increases tensile strength and durability. The 
mining and smelting industries give returns for me
tallic zinc and zinc sulphate as a by-product of these 
industries' but this is not included in this report. 
Zinc sulphate finds its largest use as a soluble salt 
for the precipitation of :finely divided zinc pigments, 
and it is also the origin of a large proportion of the 
zinc salts. It is in fact the most important salt of 
zinc, being made and consumed. in large quantities 
for further manufacture. Over 43 per cent of the 
total amount reported was made and reused but this 
does not account for all the purposes for which it was 
used. 

The total for all zinc compounds reported to the 
chemical industries, not including returns from smelt
ing, paint and pigments, amounted to 87,833,780 
pounds and a value of $5,449,710. In addition to. the 
salts shown separately, this includes the stearate, 
cyanide, arsenate, silicate, sulphocarbolate, valerate, 
borate, resinate, and nitrate. The chloride formed 
about 78 per cent of the weight and 80 per cent of the 
total value of the entire group but this does not present 
a fair comparison with the sulphate, for which returns 
were not complete. The chloride is used largely as 
a wood preservative, in dyeing silks and as a dehy
drating and condensing agent in the synthetic dye 
and organic chemicals industries. As dust, or in 
granular form zinc is used for the generating of nascent 
hydrogen in reduction processes. The great variety 
of zinc salts that are produced in smaller quantities 
are mainly of importance medicinally. 

Rare metrils.---Like the commoner metals, rare 
metals function in more than one relation, most of 
them appearing in alloys with more common metals 
to which they impart some special and valuable 
property, and also in salts in which they may be either 
positive or negative to other elements present. The 
metals usually classed as the precious metals, gold, 
silYer, and platinum, as such, are not reported in 
chemical totals. Their salts show the metals as basic. 
Radium also is isolated only as basic .salts. Molyb
denum, titanium, tungsten, uranium, and vanadium, 
however, are found technically as metallic alloys, as 
the metal and its basic salts, which are primarily 
found in Group X, and in combinations as negative 
elements in molybdates, alkali titanium oxalates 
or acetates, tungstates, and phosphotungstates, 
uranates, and vanadates. These latter therefore are 
to be found in other groups in addition to Group X. 

Gold chloride, cyanide, gold sodium chloride, the 
bromide and some refined metal were reported as a 
total of 14,844 ounces, valued at $143i069 by six con
cerns in New Jersey, Missouri, and Pennsylvania. 

Silver salts increased in weight 26 per cent from 
1909 to 1914, and about 20 per cent in the subsequent 
five years. Besides the nitrate, the protein salt's and 
cyanide were mainly the cause of this growth. The 
average price was slightly lower in 1914 but doubled 
in the later census. Ten establishments made silver 
salts, totnJing 3,669,000 ounces, and $2,441,773, in 
the four states of Pennsylvania, New Jersey, New 
York, and Missouri. Seven plants in four states
Penp.sylvania, New York, Missouri, and New Jersey
mai:fe silver nitrate. 

All of the other rare metals are employed in valuable 
alloys with iron and other commoner metals. Molyb
denum, titaniun1, tungsten, uranium, and vanadium 
in conjunction with radium and the precious metals, 
have been classed as rare metals, although they are no 
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longer rare in the sense of being scarce and little 
known. They are in fact widely known and used, 
although in small quantities as yet because of the 
difficulty and cost of separating them from their ores. 
They are usually derived from the oxide or sulphide 
ores. 

A statement of the quantity nncl value of 1919 
production follows: 

Weight. j Value. 

.. ;·,,:,,~; I 
Molybdenum and compournls metal, oxide, alloys......... 605, 09·1 I $886, 166 
Titanium and compounds salts, sulphate. oxalate.......... 1, 040, 820 I 98, 188 
Tungsf Pll aucl comprnmds metal, alloys, oxide............. 1, 578, 630 1, 527, 845 
Ura1iium and compoumls suits, acetate, uranate........... 2, 572 0, ~:l3 
Vanadium and compounds metal, alloys, oxide, salts...... 641, 7491 1,519, 679 
Radium salts, gold and sil1'cr............................. . .. . . . . . . . . . 5, 570, 619 

----~ta! .... ~··· ... ····.·:··.::··. :~~~~~-~~-:-~=:~·~~8, 7~ 
Molybdenum and its compounds include the metal, 

its oxide or acid anhydride of molybdic itcid, and alloys 
with tungsten and iron. Titanium figures include the 
salts, titanium sodium sulphate, and titanium potas
sium oxalate, which were made by three companies 
in Pennsylvania, Illinois, and New York. Titanium 
compounds are used as mordants and the metal in 
alloys, none of which were reported to the chemical 
industry. Rutile, a dioxide of titanium occurring as 
a mineral in several of the states, is the main source 
of titanium. 

Tungsten an<l compounds were returned as the acid 
anhydride, as metal and as alloys with iron, chro.nium, 
and molybdenum. Uranium and its compounds, like 
titanium, appeared only as salts, sodium uranium 
acetate, sodium uranium nitrate, sodium uranate, and 
others. Vanadium reports covered the acid anhydride 
or oxide, the metal, alloys with iron and salts, such as 
iron vanadate. 

Radium salts were reported by seven establishments, 
a total of 27,627 milligrams, with a value of $2,985,777 
from four states-Pennsylvania, Colorado, Illinois, 
and New Jersey. With the exception of the bromide, 
the kind of salts was not indicated. The unit value 
averaged about $108 per milligram. 

The total of "Unclassified," crude, commercial, and 
fine chemicals, may be subdivided into chemicals sold 
in bulk, usually about 5 cents a pound or less, valued 
at $110,778, and fine chemicals at 25 cents a pound 
and above, which amounted to $4,588,417 so far as 
could be determined from the class of products other
wise reported, and the general character of the estab
lishment. The latter class consisted of a very large 
number of separate items which could not we11 be 
distributed by the manufacturer making the report, 
but is incomplete in ·that some manufacturers of cor
responding grades of fine chemicals did make such 
separations. 

CHEMICALS MADE BY THE AID OF ELECTRICITY. 

Inasmuch as a classi:fica~ion of chemicals made by 
the aid of electricity depends upon methods of manu-· 

facture, and not upon the chemical composition of the 
product, they appear in the various groups of chemicals 
according to composition. 

The electrolytic and electrothermic processes have 
developed greatly, especially within the period covered 
by the war. Bridgeport, Conn., is said to have 
installed 52 electric brass furnaces during 1919; 
26,000 tons of electrolytic zinc were reported, and an 
electrolytic process for the deposition of iron in 
the form of tubes 1rom a solution of iron in hydro
chloric acid, was developed. 'l'hosc and other of the 
most important products made by the aid of electricity 
are n0t included within the chemical industr_y. Alumi
num, which ranks fifth in importance among metals, 
being surpassed only by iron, c6pper, zinc, and lead, 
and some of the less important metals and alloys, 
abrasives, .carbides, some of the ferroalloys, and a 
variety of purely chemical compounds, however, are 
within the chemical industry. 

Table 34 presents the statistics for this class of 
products. 

TABLE 34,-0HEMICALS P1touuCED BY 'l'IIE Arn cm ELEC'rRICITY: 
1919. 

I 

Num-1 
!Jer of 
eft1\t~- I quantity. Value. 

-----------.. ·---~-~-·· 1ncnts~1-~--~-·--
Total: 

1919 ••••••••• •••••• ••••• ••••••••·••·••·• 
1914 •.•••••••••••.•••.•..•.••••••••.•••• 
1009 •••••••.. ••••••·•· .••••.•••••••••••• 
190·1 ................................... . 
1899 ................................... . 

1 !1'1 
ao 
JU 
21 
14 

$82,590,0ll.i 
29, 661 949 
18, 451:461 
7, 068,246 
2, 045,535 

Chlorine !Jleaclws (Group VI): 
Chlorine ............................ pounds.. 14 91, 141, 000 ......... .. 

Forsule ......................... pounds ......... 34,302,000 · 1,425,917 
Mmle and consumed ............ pounds.. .. . . . .. 56, 749, 000 

Hrgochlorites(ealcium and sodium, 
c 1lelly calcium) .................. pounds.. 16 252, 850, 000 4, 781,34& 

Hydrogen (Group IX) ................ cubic feet.. 40 137, 082, 000 851,397 
Oxygen (Group IX) •................. cublc feet.. 30 131,477,000 1,855,911 
Potassium hydroxide 2 (caustic, Group IV), 

pounds........................................ 3 7,460,000 1,892,438 
SOdiumhydroxldc• (caustic, UronpIII.pom1ds.. 15 180 680,000 .... 

Farsale ....•........................ pounds ......... in;o21,ooo ···o;22s;682 
Made and consumed .........•...... pounds.. .. . . . . . 10, 065, 000 

Other co=oclitios in order of value, with h11m
ller of estahllshments: Aluminum, ·1; abrasives 
(silicon carbide o.nd alnmlnous, including I 
firms) 9; ferroalloys, 7; sOdium and sodium 
cyaniqe1 4; chlorates, fi; phosphorus, 2; carbon 
bisulprude, 8; vo.nadinm, 1; tungsten und 
~1oly'bclenum, 3· hydrochloric ucid, 3; magne-
sium metal, 4; bromme, 5; other metals and I 
alloys, 4;_and miscellaneous, IO ...•. •........... ......... ••••••••••• 65,ii54,312 

i Distribution, by states: 

Total.. ......... 114 EAST N OI<TII CENTRAL! 

NEW ENGLAND: 
Ohio............. 6 
Indiana.......... 2 

Maine ........... . 2 Illlnois........... l 
1 Michigan.. .. . . . . . 11 
I Wisconsin........ 2 
1 WEST NORTH CENTRAL: 
1 :Minnesota........ 1 

New Hampshire •. 
Massachusetts ... . 
Hhode Island ... . 
Connecticut •..... 

.Mll>DLE ATLANTIC! Iowa............. 2 
Missouri. ........ . NewYork ........ 2fl 

New Jersey....... 8 
Pennsylvania.. .. 14 

• Total production: 

Nebraska ........ . 

I 

SOUTH ATU.NTIC! 
Maryland ....... . 
Virginia ......... . 
Wesf Virginia .. .. 
Nor th Carolina ... 

EAS'r SOUTH CENTRAL 
WEST SOUTH CENTRAL 
MOUNT.A.IN .......... • 
I'AC!FIC: 

Washington ..... . 
Oregon ......... .. 
California •••••••• 

Sodium hydroxide. Potassium 
hydroxide. _____ .. _________ _ __ .. _ 

. . Tans. Per cent. Tans. I Per cmt0 

~=;;;:'.""''."" : : : ~;;:~ ,~; -:: ;; I ';i 
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Electrolytic and electrothermic products may be 
~nbdivided into four principal groups: (1) Chlorine 
nnd its derivatives, together with caustic alkalies 
which are interdependent or by-products of great im
portance; (2) oxygen and hydrogen, which are also 
produced simultaneously; (3) elements or metals and 
their alloys, including carbides; and (4) orgnnic 
products and salts other than tbe forrgoing, including 
cyanides, chlorates, carbon hisulphide aud persul
phates. The first two a.re electrolytic, the third elec
trothermic, and the fourth may he either. 

The value of the products produced hy the aid of 
electricity in 1919, shows an increase of 178 per cent 
over the production as reported in 1914, the per cent 
of increase for the preceding periods being fl1 per cent 
for 1909-1914, 161 per cent for 1904-1909, aml 246 
per cent for tho period 1899-19QL1. 

The nine leading states in 19Hl, in order of vnlue 
of electro proclucts, wore New York, 11ichignn, North 

Carolina, New Jersey, Tennessee, Pennsylvania, West 
Virginia1 Virginia, and California, which altogether. 
produced 96.3 per cent of the total value of products. 
The remaining 3.7 per cent was distributed among 24 
states. 

Chlorine and hypochlorites hu, ve been considered in 
detail under Group VI; hydrogen and oxygen under 
Group IX, ancl sodium and potassium hy<lrnxi<le under 
their respeetive Groups III and IV. 

The item of other commodities may be subdivided as 
follows: l\fotals and alloys or basic eiements,.including 
aluminum, iron, tungsten, molybdenum, sodium, vana
dium, magnesium, copper, and manganese and their 
alloys,$:36,000,000; abrasives and carbides, $22,000,000; 
salts and organic products such as cyanides, 
chlorates, pcrsalts and carbon bisulpl1ide, $6,000,000;' 
and 1rngative clements and their derivatives, 
phosphorus, bromine, silicon, and hydrochloric acid, 
$1,000,000. 

GENERAL TABLES. 

Comparative summary, by st~tes.-Table 3;3 gives 
the comparative statistics for the principal items, 
number of establishn1ents, average number of wage 
earners, primary horsepower1 cost of materials, and 

value of products for the census years 19HJ, 1914, and 
HJ09. 

Detailed statement, by states.-Table :36 is a de- · 
tailed statement1 by states1 for the census of 1919. 
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STATE. 

ii 
Num-11 
ber of ii 

I Ctt~~~- !i 
lments. 1

! 
' '1 

I 

I 

Total. 

-----

I 

Pro-
prill-
tors 
and 

1 
firm 

mem-
bers. 

---
I . u:..:: ;.,,. ~ -~J-=-: 

2 Cali!ornia ....................... J 49 :! __ _ 

~ z;~g::i~~:::::::::::::::::::::::::1 n 
60, 947 I 122 

1,rn211=w 
i:is . 3 

.5 Illinois ..... _ .................... , 3;J I 
G Indiana .. ···················-·-·! 9 

1 

1'<21 ·-----
31 .351 14 

MANUFACTURES. 

TABLE 36.-DETAILED STATEMENT, 

PERSONS ENGAGED JN TIIE INDUSTRY. 

-

WAGE EARNERS DEC. 15, OR I 
NEAREST REPRESENTATIVE DAY. 

-------~-·---

----r---- Total. , Fe- M 1 

I Male malo. 1' a c 
aximum 

1 

Minimum 
month. month. I 

---·-1:----l-!1·---.--,----- ---1---
a 60, 75-1 My 51,0W I 58, 757 53, 798 4, 782 88 ' 89 I 4i1,0~~u~·12 ! 
a 1,8~1Je 3 1,27:l1 1,28~11,255 211 ll ....... ! 25,483,9431 
c 12.i I Ja R9 . !Oo I 10-l 1 ............ 

1 

1,337,600 I 
v !26 .la , .20 92 90 2 1 ............ , 1, 169,583 
~ 3,o.J-l Ap 2.~1 2 a,248 , a,200 48 1 ............ 

1 

l~,92:!1193 
a 1,244 , Jc R21 1,008 I 990 1'1 . 4 ...... 1,466,016, 

I I · 

Clerks, etc. ' Sala-
ricd 

I 
offi- N 
ccrsr 

su_per-
l'Jl- Aver-

tend-
Male Fe- age 

ents, nu1n .. 
and male. her, M 

man-

1 

agers. 

;911515~10~-
-- -"--~ 

2,87·1 55,-586 J 

85 I 128 73 1,466 ,T 

rn I 
14 7 98 () 

11 52 12 107 b 128 274 134 3,004 
a2 I 17fl 71 1,026 J 

Vage earners. 

Capital, 

16 and over. Under 16, I 
----------·-1 

l'e- ' male. 

umber, 15th day of-

7 Iowa._ .......................... ' .5 j' e 109 'I Ap ~2 I 104 100 4 1---- .... ----11 1,081,227; 
a ' 14 Au 11 14 14 ....... , .. .. .. .. .. • . 157, 778 i 

l,:l051------

lo:l [ ...... ,. 14 I 12 5 72 J 
29 I 1 ' :l1 6 6 13 J R Kentucky....................... ~ ! 

9 r,ouisiana. . . - . . . . . . . . . . . . . . . . . . . . a J 

l~ ~i~~;~~g~,;~ii5::.-.-::::::::::::::: 2~' 
a6 I 
9 

''2 : 

~~II 
17 New York ....................... i 88 
18 Ohio .. _ ........ -................ ' 37 I 
~ K~~d~y1~~~1ci:::::::::::::::::::: ~I 
21 I Texas. ________ .................. : 91 

221 Utah ............................ ' 81 
2-3 Yirginia .. : ...................... ! 12 
24 Washingtou ..................... ~ x 
25 I Wust Virginia .. .... .. ... . .. .. .. i I 
2tl I Wisconsin ....................... : :io 

27 Al~~~~~~st~~~~-:::···~--~:::~-~ 

12 ~lirhigan ....................... . 
l'l ~!innrsota ...................... . 
14 ~li.•souri.. ...................... . 
Jr. Nehra.•ka ....................... . 
16 New .Jersey._ ................... .' 

e' 6~ I oc • ~7 :1 63 60 2 I 1 ...... 1 887, 824 . 
o 97n I Ja Onl i 784 773 11 , ............ 1 71 890,2041 
e 2. 729 I. Mh 2, :J29 

1

. ! 2, 731 2, 150 571 I 2 8 . 16, 319, 388 j 

a 7,491 IM;» 4,PSO I 5.999. 5,938 53 8 ...... II 62,841,2-34 i 
e 1!15 : Ja ox I 185 185 ....... 1 ............ ' 2,082,618 i 
e 1,280 1 Mh 1,218 'I 1,245 998 2:l9 G 2

1 

9,309,265 1 

a 7!12 I .Ty -IR !. ri:m I sag 9 . .. • .. .. . . . . 6, .569, 155 I 
c 13, 127 I Ap 11, 277 II 13, 099 112, 08<> 990 l·l 10 90, 993, 211 I 

a 11,-161 Jc 8. 920 ;i' 9, &14 
1 

9, 299 5GO 5 . ... .. 91, 909,45-1 I' 

c 4,210 Ap 31 022 lj 4,296 4,012 2R:l 1 ...... 25,764,298 

~ 1,~1~ r.,h 6,~~g i', 7,~~ 6,~~ .1,sg~ ... ~'..---~~-I 5U~i:rl~ 
1 c 169 Ja 123 165 149 4 12 ...... 

1 

2, 139, 701 

1

. 

h .547 Je 342 i 5591 .552 7 ..... . ...... 3,063,947, 
0 2, 118 Mh 1, 5.J-l 11 1, 990 I I, 602 382 1 11 13, 885, 365 i 
e 108 Ap' 76 I 108 , 108 .. .. . .. .. .... .. .. .. 1,461,509 ! 
c 635 I My 4;,2 I 49;i 1 401 4 ............ 11 s,6;H,079 i 

a ..... ~~~-i-~~-..... ~~~-11 2.~~~ !! 2,Wl :\1 -~ --_·:2·1 !:~~~:i~i 

~7 i 21 ol Iii 9 .54 F 
ao ' 92 :n 797 N 060 i ...... 

112 I 3,0;'4 1 10 : 2a;, 184 2,4R:l D 
I 

fl, 721 ' HI :m ! 4!J2 1S9 5, 712 J 
tSI ' 11' I 67 a.I lfi2 .T 

I, ~26 I fl' 112 I 2.55 201 1,253 J 
370 2 ao I 22 16 :100 J 

lii, IJ62 9 607 I, 165 749 12,472 D 

11,780 17 581 1,0!2 45:1 9,687 J 
4,410 1 178 35i 21J.f 3,070 0 
8,~~ 5 214 5;39 275 7, 134 D 

... 9 1 2 287 A 
219 ----··I 22 GO 17 150 0 

5().1 ·····r 19 22 9 454 111 
2,!140 78 72 42 1,847 i N 

164 1----·· 26 27 21 90 I j) 

599 41 21 

31 
;i34 0 

:!17 I rn , 42 -19 20 181 I J 
2,994 ~ 9 : 87 264 107 2,527 1!··· 
-"~- .. - I l 

I Inclu<les water wheels and turbines (irrespectiYe of ownership of water supply) and water motors (operated bv water from citv mains). 
'Chiefly electric motors operated by rented (or purchased) current; other power included (chiefly shaft-belt or transmitted power from neighboring power plants), 
'Sume number reported for one or more other months. , 
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BY STATES: 1919. 

BXPENSES. 

I --------·-·····------------,--- - I 
i--s_a_la.,..

1
r_1e_s~a_n_d_w_,a_g_e_s. __ 

1 

Hent and taxes. For materials. 

I I 

I i 
r · 1 I 
i Oflic1a. s. ! Clerks, 

etc. 
Wage 

earners. 

!<'or 
contract 
work. Rent of 

!actory. 

Taxes 
l<'edera\, 

state, 
countv, 

and 
local: 

Principal Fuel and 
materials. rent of 

power. 

! I I! 

! ____ \ ____ --·--;----- --- --~- ----- ------ ----
' I 
! Dollars. 1 Dollars. Dollars. I Dollars. Dollars. 
j12,546,127 !n,794,507 72,848,324 1,321,7a8 596,Hl 

: 28:3,367 I 255, 686 I 1, 973, 938 \ 27, 885 I 10, 289 
46,193 24,178 101,34~ 1113,617 3,296 
41. 6241 94, 019 104, llJ;, • _ . • • • • • • 10, GOO 

76!' 867 573, 88.3 3, S:JU, 500 58, 941 55 900 
192; 862 . 364, 575 1, 732, 093 - - • . • • . . • 1; 440 

25, 1941 21, 694 76, 927 
7,820 9,374 14,019 --·-···-· --···180' 

19, 680 i 28, 221 64, 288 . --z;i;oo. 1, :JH 
204, 211 i 152, 122 I, 090, 4:!7 il, 600 

, 475, 417 i 457, 835 a, 043, 576 · · · :i; 587- :m, 402 

.

1

1, 121, os1 I 957, 186 8, 949 .• m1 1, 9.10 20, 050 
58, 107 I 126, 364 188, 228 •..... _.. 51 732 

I 386, 977 I 559, s20 1, 162, 1s2 ___ ...... 49; 102 
, 90, 379 , 51, 457 399, 59:l ..... _... 7, 892 
i3, 122, 10412, 753, 62'.l 14, 90:!, 510 80·1, 079 55, 900 

:.2, so1, 754 
1

2, 352, 144 1a, 148, 889 aa, s2s 142, 664. 
i 693, 141 742, 760 5, 473, 508 45, 874 34, 695 
11,190,401 ['1,191,G99 9,854,310 . 0.5,369 1

1
8,4

3
9
3
6
5 I a5, sn . 4, 119 aa5, 2·10 • , 

1 
57, 294 j 100, 398 155, 749 .. i2; G(i7. G, 188 

1
1 

44, rn1 I' 64, 051 658, 925 oa, o3s a, ooo 
238, 204 166, 410 I, 942, 627 . . . . . . .. . 7, 405 

i 69, 473 64, 637 123, 135 - - - . • . . . . 2, 334 l 181, 747 46, 188 752, 936 

I 
so,21.rl 00,029 201,095 ···i;i10- ···5;i41· 

i 311, 182 528, 672 2, 557, 928 15, 643 72, 130 

Dollar.•. Dollars. Dollars. 
:n, o:n, :iso 183,558,969 a2, 742,:no 

2:i3,679 4,s:m,112 1,:100,128 
35, 531 590, 402 4:1, 381 
60 545 32:J, 907 5'i, 85:J 

647; 408 10, 408, 691 1, 594, 383 
381, 077 ;J, 378, 880 591, 710 

17, 01)8 200, 069 
7, a1a 50, 393 

ao, 911l a2, 537 
71, 286 2, 815, 529 

7:J8, 198 I 7, 561, 738 

2, :199, 240 I 9, 292, 541 
60, 572 484, 024 

1, 093, 4-15 7, 429, 292 
22, 121 514,314 

3, 060, 2.12 42, 169, 606 

5, 413, 813 
I, 740,048 

12, 070, 417 
21,82!1 
fl7, 144 

31,001 
2,838, 916 

128,67;1 
115,411 
60,002 

579,490 

42, 601,360 
12, 140,385 
24, 72:1,050 

851 605 
486; 781 

551,007 
2, 73fl, 9:!9 

469, 009 
1, 890,682 
1, Ofi:!, 995 
5, 898, 724 

rn,glr 1 

48; 182 
382, 629 
539,679 

6, 451, 534 
138, 908 
287, 5:13 
4fi.1,298 

3, 003, 988 

8, 270, 020 
3, 149, 144 
2, 058, 100 

ll:l,815 
8.5, 581 

235, 524 
968, 469 
66, 825 

225, 785 
65,378 

2,546,224 

Value of 
products. 

Value 
added by 
manufac

ture. 

POWER. 

1-------------
1 

Primar)' horsepower. 
Elec-

,--- Owned. ) h~~s~-
1 power 

I 
----·------1 gener-

1:fr- I Hent- ~~~~~~ 
! Total. Steam 8 - w 1 ed.' Usb-

1 

engines • team com- aterl ments 

(bi~~~~- bi~~- ~i~~ P:r~;-1 report-

_________ \ ___ --------gi'i:~s .. __ [[_ -1 ing. 

Dollar.•. Dollars. \ I 
4.38,G58,8G9 222,357,590 

1

376,940 127, 164 114,J83 :i,004 :l,u92 Jll2•},495 
1 

109,554 1 

10,539,416 4,408,516 15,980 l,4'l7 I 2,790 80 \·-····i ll,G73 I 417 2 

1

1,:101,111 I 667,3581 788 I 40 ··---·-·[··--··, 2 7461 3 
957,29:3 577,533 547 150 ····----1···-·-1·--·-· 397 10 ~ 

22, 050, 803 10, 057, 729 
1 

2.3, 39.J 16, 613 2, 743 50 1 3, 986 24, 550 5 

8,:::::: 4,::;::~: s,::: 6,~:: ----~~-l--~~\:::::11·:; I •••. ~~~- ~ 
177,018 ~~,060897 359 100 .•.••..• ······1-----·1 25!1 --·-···· 8 

.5,m·~ 2,010;268 6,E&~ 1,4~ ··~;42~·1--·w1:::::: ~J~~ "";i)jii" 1~ 
17,305;166 9,203,740 9,223 2,565 .l,22a 

1

. 17a 1 3,2a7 3,064 11 

37, 850, 834 22, 183902, 71.2590 74, 943 22, 710 37, 2:37 22 1100 14, 874 20, 54101 11~ 
1,455,658 J 1,105 75 ···-·-··1100 ··-··· 930 u 

13,537,929 ii,821,104 4,149 1,767 ·•···•·· ··-···1······ 2,382 1,020 14 
2,:J04,7Y3 1,335,181 6,057 4,:JSl 7?0 722 ··-··- ;.~I 1,182 15 

84, O:J3, 941 38, 860, 347 36, 807 18, 201 , 9, 92311, 088 •.... _ 7, v9a 16, 8U7 16 

8S, 101, 5o2 
1 

37, 230, 140 59, 043 16, 4451· 7, 871 1s~ 2, mis 31, 851 9, 786 17 
a
7
2
3
, 1
3
t
3
9
2
, 4
9
66
32 4

1
6
11423

55
·
1
, 
7
9a
8
1
2 

35, 049 1a, s:i8 rn, 3~0 4:ia 20 I 4, ~:is 10, 01e 1s 
, , , , , 30, 334 9, 74! , 5, 5~7 I 400 ... _ .. 

1

14, 0::10 8, 578 1li 

u~~:~~~ ~g~:~~ 1,~~ ~~11::::::::1:::::: :::::: m 16~ ~~ 
1, 708, 9.17 922, 366 4,J:l5 2, 119 714 493 500 I 909 320 22 

12, 765, 281 g, 059, 873 11, &12 - 4, 240 2, 900 •. - ..•••. - . • 4, 722 5, 300 23 
1,36:1,434 827,540 1,165 40 ----···· 8 ··••·· 1,117 ·--····- 24 
3,280,657 111581 190 8,425 11 3

1
3
40
0 5,850 G5

1
5
0 

••••.. 590 11520 25 
2,074,299 944,926 1,376 ·-·····- ·-·-·· 1,226 4 26 

14,196,999 5,752,051 33,219 21205 15,100 360 380 15,234 11 400 Zl 

•All other states embrace: Alabama. 2 establishments; Arkansas, 2; Connetlticut, 3; District of Columbia, 1; Kansas, 4; Maine, 2; Montana, 2; Nortb Carolina, 1; 
Olclahorna, 2; Oregon, 1; South Dakota, 1: Tennessee, 5; \Vest Virgima, 7; and Wyoming, 2. · 



SULPHURIC, NITRIC, AND MIXED ACIDS. 

GENERAL STATISTICS. 

General character of the industry.-The statistics for 
establishments engaged primarily in the manufacture 
of sulphuric, nitric, and mixed acids were first pre
sented separately at the census of 1904. Prior thereto 
they were included in the general chemical industry. 
It is to a considerable extent a specialized branch of 
the chemical industry, and the statistics here pre
sented embrace the establishments specializing in the 
production of these acids. 

Comparative summary.-Table 37 presents the com
parative statistics for the industry for the census years 
1899 to 1919, inclusive, the reports for 1899 having 
been segregn.ted from chemicals in general. 

Principal states, ranked by value of products.-Table 
38 shows the number of establishments, wage earners, 
value of products, and value added by manufacture, 
by states, ranked according to. value of products in 
1919. 

Persons engaged in the industry.-'The age classifi
cation of the average number of wage earners in 
Table 39 is an estimate obtained by the method 
described in the "Explanation of terms." Figures 
for states will be found in Table 4 7. · 

Wage earners, by months.-The statistics for wage 
earners, Table 40, are intended to show the steadiness 
of employment, or the reverse, in accordance with the 
industrial conditions existing during the year. A few 
females were reported as wage earners, but they con
stituted only one-.half of 1 per cent of the total number. 

Prevailing h9urs of labor.-The statistics in Table 41 
show a relatively large per cent of the employees in 
establishments where the prevailing hours of labor per 
week were 60 and over, though the percentage has 
dropped from 88.7 per cent in 1909 and 79.8 in 1914 
to 18 per cent in 1919. In 1914 and 1909 practically 
no establishments operated on less than a 54-hour per 
week schedule, the few reported in 1914 on a 48-hour 
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basis being negligible, but in 1919, 33 per cent were 
employed in establishments where the_ prevailing hours 
were 48 per week. 

Size of establishments, by average number of wage 
earners.-The industry is one of relatively large units, 
as shown in T11.ble 42, the average number of wage 
earners per establishment being 96 in 1914 ancl 127 in 
1919, a moderate increase in average size. In 1919 
the establishments ~mploying over 100 wage earners 
included 64.1 per cent of the total numher of estab
lishments and reported 93.9 per cent of the wage 
earners, as compared with 53.1 per cent of the estab
lishments and 85.4 per cent of the wage earners in 1914. 

Size of establishments, by value of products.-The 
grouping by value of products as shown in 'Table 43, 
reflects the general increase in values .. The average 
value of products per establishment increased from 
$235,000 in 1909 to $475,000 in 1914 and to $807,000 
in 1919, but the increase is to a large degree Clue to 
high prices. This condition accounts for the changes 
from lower to higher groups. 

Character of ownership.-The establishments in this 
branch of the chemical industry were all owned by 
corporations in 1919, and likewise in 1914 and 1909. 

Number and horsepower of types of prime movers.
Table 44 presents the power statistics for the industry 
for 1919, 1914, and 1909. Electric power is a growing 
factor, and of the total primary power 91.7 per cent was 
utilized in the form of electric power in 1919, this 
including electric motor equipment operated with 
purchased electric current, specified as rented, and 
secondary electric or that generated by the establish
ment, as compared with 52.1 per cent in 1914 and 34.3 
per cent in 1909. 

Fuel consumed.-Table 45 presents the statistics for 
fuel, by kinds and by states, for 1919and1914. The 
:figures for gas include both natural and manufac
tured gas. 
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'rAnLE 37.-COMPARATIVE SUMMARY: 1919, 1914, 1909, 1904, AND 1899. 

1919 1909 

-----~ 
---- ---

:-1um!Jer of esta~.lishments ... -......... - -.........• - . -.... - 39 32 42 

Persons engaged .... ·: .. - · -- - · - · · · · - · ·: · · · - · · · · · · · - - - -- . . . . 5, 860 3,604 2,582 
Proprietors and firm rneml,ers ...................... _ ....... _ ..........•. _ .. _ ... _. _ . _ .•.... _ .. _. _ 
salaried employees ..... - ... - . - ........... - . - . - . . . . . • . . 899 540 330 
Wage earners (average numlicr) .............. - . . . . . . . . 4, 961 3, 06·1 2, 252 

Primary horsepO\ver. - . - - - . -- ..... -- -- . - .... · - -- - - . - - .... -
Capital... -.... · - - · · · · - · · .. · - · · · · · · · · · · · · · · · · · · · · · - · · · - · · · · 

Salaries and wages. -... - · - · · · - · · · ·. · · · · · · - · · · · · · · · · · · · ·• -- -
Salaries .•.. -.....• - - .. - · · - · · · · · · · · · · · · · · · · -· · - - · · · · - · -
Wages ............................................... . 

I'aid for contract work ........... _ ....................... . 
Rent and ta<es .............. _ ........................... . 
Cost of materials -............ - -- -.. - · - -· · -- - -· .... - . · ·. - --
Value of products ............•................. _ ..... _ ... . 
Value added by manufacture• ........................... . 

30, 637 
$51, 160, 004 

10, 096, Q.i8 
2, 179, 517 
7,9IO, 581 

47,867 
1, 071, 605 

15,857,361 
31,470,480 
15, 613, 119 

2·1, 927 
$35, 2:l3, 800 

3,082, 747 
g70, 200 

2,2l2,547 

n,:l!.o 
217,278 

6, 7:J4,42~ 
15, 215, 47·1 
8,4Sl,O·lll 

D,494 
$18, 726, 195 

2,045,894 
551,000 

1,494,1>94 

212 
90, 145 

5,385,828 
9,884,057 
4,498,229 

1904 

32 

2, 757 
2 

303 
2,447 

5,41G 
$12, 761, 920 

2,001, 512 
556 100 

1,505:400 

7,839 
•102,023 

4, 972, 838 
9,052,6j-O 
4, 079, 808 

1 
PEJ< CENT OF INCREASE.I 

1899 I 
1914-- 11909- 1904- 1899-
1919 191'1 1909 1904 

--- ------- ---
34 21. 9 j -2-3.8 31.2 -5.9 

62.fl ! 39.6 -6.3 3.9 

..... 66: 5· ..... il:i: i;' .. -- ·1: i" ..... a: 4 
2,654 

(•) 
298 

2,351) 61. 9 3U. 1 -8. 0 3. 9 

(') 22. 9 2~4. 5 19. 9 
$13,981,500 45.2 88. 2 46. 7 -8.7 

228.0 50. 7 -0.8 20. l 
150. 0 !)7. g -0.9 4;J.2 

I 715 895 
'3ss;a40 

1,327, 549 258.0 4K 0 -0.7 13. 4 

r•i fi5S. 0 ···-·--·· ... --. -. 393.1) 141. 0 ·-------- --··23:3 136.0 2ii.O 8.3 
(') 

4,o:J3,238 
8,59G,3YO 107.0 5:t 9 9. 2 5. 3 
4,U68,lfi2 84. l s~. Ii 10. 3 -10.6 

i 
1 A minns sign ( - ) denotes decrease. ' Fip!res not availaUe. ' Exclusive of internal revenue. •Value ofrrouuets less cost of materials. 

'faBLE 38.-PRINCIPAL S'l'ATES, RANKED BY VALUE OF PRODUCTS: 1919. 

RTATE, 

Num
ber of 
estab
llsh-

W,UJE EARNERS. ~-=-LU_E_O_F -P:Oll-U-CT-8-.--ir= AJJl;~D BY MA;UFACTURE, 

'[1 --~mou~t-T-;:;,~~--- --Amount 
men ts. 

United StatP.q ............. .-...................... 1~1 
Average 
number. 

Per cent 
distriJ,u

tion. 
nank. ( m:pressed in 

th011sands). 

Per cent 
distrilm

tiou. 
Rnnk. (expressed in, distrilm- Rank. 

thousands). \ ti on. 

Calirornia .......•..... - .....•...... - .........• -.....•.. --4-/J 
----~~- --~;;;=~=-=·=··=·=-, 

1
j= ==$3=1=·~4=70"' 1===1=00=·=0=:=--~=·=-·=· .= .. I--~-;~ l 100. o 

576 11.6 3 5,440 17.3 31 1' 

~~ir~~~~:: ::: ::~: ::::::::::::::::: :: : :::: :: : : : :: : : : :
1 

i 11 

All other states ........................ -...... -· .. -.- · · .
1 

24 I 
&75 17.G 1 5,0"7 lti.1 
ii(l1 u. s 4 2, 804 8. 9 4 I 
398 8,0 5 2,670 8.5 5 I 

2, 551 51. 4 15, 4.99 49. 2 -.... - - • ! 
I 

T.>.nLE 39.-PERSONS ENGAGED IN THE INDUSTRY: 1919, 1914, AND 1909. 

PER CENT 

Cen- OF TOTAL, I Cen-
CL.\.SS. SUS Tote.I. 11fale. Fe- -·· CLAS~. SUS Total. male. year. 

Male. Fe- year. 

I~ 
male. 

-- ---~- -- ---
All classes ••.•.••.•.....•........ 19191 5,860 5,627 233 96.0 4,0 Clerks and other subordinate salaried 1919 605 

1914 3,604 3,528 76 97.9 2.1 employees. 1914 405 
1909 2,li82 2,547 3~ 98.6 1.4 1909 224 

1919 I 294 
= = 

Proprietors and officials'- ...... _ ..•... . 285 9 96.9 3.1 Wage earners (av~ragenumber) ...•.•• 1919 4,961 
1914 135 135' 100.0 

' 
1914 3,004 

1909 106 106 ...... 100.0 .. ....... 1909 2,252 
--- --------- ---

Salaried officers or corporations .... 1919 40 40 ...... 100.0 ....... 16 years of age and over .••.•.••. _. 1919 4,959 
1914 35 35 ....... 100.0 ······ 1914 3,064 
1909 27 27 ......... 100.0 . ...... . 1909 2,249 

Superintendents and managers .... 1919 254 245 9 96.5 3.5 Under 16 years olage ••..•..•.•••. 1919 2 
1914 100 100 ....... 100.0 . ........ 1914 
1909 79 79 -····· 100.0 1909 3 . ___ " ____ 

···~·---·---- -------·-----~-------
' No proprietors; officials only. • Less than one-tenth of 1 per cent. 

3,381 i 
2,829 I 

1,2081' 
1,416 
6, 779 I . 

! 

Me.le. Fe-
male. 

--- ---· 
407 198 
330 75 
100 34 

4,935 26 
3,003 1 
2,251 1 -----
4 933 26 
3:063 1 
2,248 l 

2 ....... 
......... 

3 ....... 

21.7 
18. l 
7. 7 
9.1 '3., 

1 
2 
& 

' 

PER CENT 
OF TOTAL, 

Fe-Male: male. 

----
67.3 32. 7 
81.5 18.5 
84.8 15.2 

99.5 O,t, 
100.0 ~!~ 100.0 
----

!lll.5 0.5 
100.0 ~:i 100.0 

100.0 ........ 
·ioo:o· . ....... ...... 

I 
! 
J 
I 

I 
I 
! 

t 
' I 
I 
I 
I 

' I 
I 
' 
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TABLE 40.-WAGE EARNERS, BY MONTHS, FOR S'l'ATES: 1919. 

[The month ot mlllUilum emp!oymen1 i~ mdlcated by bold-fa.cad figures and that of minimum employment by italic figures.1 
~~ ------~----~-·~·---- ---·---- '"·.::::;:::_":"·:=-=----:::.__;::;:::_ ___ , ·:.::::_-: .• _;;__-::..-.:..::_:::_:_:===::---_::..::: __ -::::::::_-____ --= 

!Average I NUl!DEI\ EMPLOYED oN 15TR DAY OF THE MONTH OR NEAREST REPitESENTATIVE DAY. :~~ 
: number mini· 
I em· I . ---·--~----·------··----·------· mum 

I 
ployed I' - I I -- , . 
during Ja Feb I I I Septom Octo- Novem- Deeem- ~~t 

! year. us~- ruary. March. .Aprll. May. June. I July. August. ber. - ber. bar. ber. mum, 

----------------·-·- -- --------!---1·-- -----1 -
ST.1:rs. 

United States: / 1 I 1919 ......................... : 4,961 , 5
1
529 5,301 4,690 1,438 4,446 4,415 4,ss1 4,893 ·1,932 5 425 5,:ms 5,764 15.1 

Males ..... _............. 4,935 ' 5,487 5,265 4,6~00 4,422 4,384 4,400 I 4,s14 4,878 1 4,916 5;401 5,34:l 5,737 10.2 
Females .............. -.: 26 42 36 " 16 62 15 17 1,; I 10 21 a, 3~~ 27 24.2 

1914 ......................... ! 3,064 e,868 2,903 2,000 2,898 2,926 3,007 2,952 3,090 I 3,049 3,312 3,527 81.0 
1909 ......................... i 2,252 ! 2,227 2,191 2,212 B,129 21 279 2,246 2,300 2,2l:J 2,291 2,327 2,288 2,315 91.5 

Call!ornia ............................. i 576 I 618 670 634 597 -636 566 547 501 f 568 588 494 498 ~ 
Illinois................................. 875 I 927 878 so± 111 727 • 811 852 939 j' 922 1,~os 1,90.0 021 rn: 5 
NewJersey ................. : ......... I 561 600 587 596 584 567 534 544 562 550 a42 ;i54 502 89,0 

NewYork............................ 39_8__l_~~-395 --3~~--~l- 359 35t 392 I----~~::. '136 442 79,6 

TABLE 41.-AVERAGE NUMBER OF WAGE EARNERS, BY PREVAILING HOURS OF LABOR PER WEEK, FOR SELEC'rEIJ 
STATES: 1919. 

===================;:::==================-. --
IN ESTABLJS!IMENTS WHERE THE l'REVA!l,ING HOURS OJ;' !,ABOit !'Eli WEEK WERE-

STATE. 'l'otal. 

---- ---------·----·--·------- ··--·----- --·-·1 

United States ........................ ·---· ........... ·--1919 .. f 

48. I Between I 
1 

48 and 54. 54. 
Botw11en 

5·1 and GO. GO. Over 60. 

1,635 981 .............. 1,454 198 6"3 

1909 .. 1914. ·1 
4, 961 
3,004 
2,252 

11 .............. 220 379 490 1,ll.ia 
-------··-··-- ··-·---------- 203 51 !)fifi 1,443 

California .... - ........................... _ ......................... ., 

H:r~~~w.:::: :: : :: :: ::: : :::: :: : : : : : : :: : : : : :: : :: : : :: ::: : : :: : : :: : : : : :J 
576 
875 
561 
398 

' -=====l=====------

m ::::::::::::::i::::::::::::::l1 ~~i 
497 .............. !! ...................... , ................ iii' ............ 54 
1/i4 ...................... _ ..... ··---......... 188 56 

TABLE 42.-SIZE OF ESTABLISIIMENTS, BY AVERAGE NUMBER OF WAGE EARNERS, FOR SELEC'rED ~TATES: 1919. 

TOTA I .. ESTABLISJJMENTS EMPLOYING-

STATE, 

1 to 5 wage 6 to 20 wage 21 to 50 wage 51 to 100 wage' I 101 to 250 wage 
1 earners, earners, earners, earners, em·ners, 

Estab- ! Wage inclusive. inclusive. inclusive. inclusive. t inclusive. 
lish- I earners l------i---------.---·!------1----·-------·--· 

251 to 50() wage 
earners, 

inclush·e. 

501 to 1,000 
"~age earners, 

inclusive. 
----·----··--·-----!------

ments. 
1 

(average 
i number.) Estab- Wage ' Estab-

lish- lish-
ments. earners· men ts. 

ljl~h~- Wage 
inents. earners. eawrnagres ~l!h~ Wage ~~~h~- eawrnaegres. 1En·1~·cs•tnht:s, .. 

e , ments. earners. ments. 
Wage I ~'l;J:~- '\Yago 

earners. mmits. earn~rs. 

-------- ---,-------- --- ---------- ---·- --·---- --- ------- ----
United States.1919_. 39 ' 4, 961 1 1 7 97 6 206 8 521 12 -~--~~-- ---.-1 ' -~~;-·1--1 --8-12 

1914.- __ 32_!~ ::.:.:..:..:..:::.:.:..:..:..: __ 5 ____ 64_ 10 ~--5- •105 10 1;571 2 ~013 1·-----·· ......... 

M6~%~~~::::::::::::: li!~f :::::::: :::::::: ...... ~. ------i~-1::::::~: ::::::~~: ::::::i: ::::::~~: ~ - m .... J ...... ~~!.I::::::::::::::::: 
New York,_............ 3 f 398 .......... _ ............. ---------1- .. -.... 1......... 1 561 2 342 .. --·-·· .......... ! ................. . 

TABLE 4:3.-SIZE OF ESTABLISHM~NTS, BY VALUE OF PRODUCTS: 1919, 1914, AND 1909. 

11 
NUMBER OF •I AVERAGE NUMBER OF 

I 
ES'UllLJSIIMENTS. Ii WAGE EARNERS. 

VALUE OF PROJJUCT. II 
----------i~~~-~~--1914- 190;- ,- 1919 1~· 1909 

Allclasses ................... ! 30 32 _ 42 , 4,061 I 3,064 

Less than $5,000 ................... !, ....... } l'={_=_= .. =.= .. = .. 'i1'·}===1====11=====i'====l=====ll=~=~=[,=~~= 
$5,000 to S20,00Q .................... i 2 21 9 [ 104 303 
:120,000 to uoo.ooo. _ ................ 

1 

4 I 74 
$100,000to$500,000 ................. : 12 15 } 21 r 535 i} 2,017 1,949 
$500,000 to $1,000,000 ............... ! 12 6 I \ 1, 3961 
$1,000,000and over ................. ( 9 5 ....... 

1
, 2,947 943 

I,---- ---------- -~-----·-~----·-'------"------1.....-.----'----

' 

------·-----·--=----------=== 
Y.ALUE--~F- ~RODUC=---r-~ALUE ADDED BY MA=~= 

1919 1914 19011 
I 

1!!09 I 1919 1914 
I 

·------- ~-----·- --~·-' 
$.11,470,480 $15, 215, 474 $9,884,057 $15, 613, 119 $8, ·181, 046 $4,498,229 

IJ ............ '} 
291, 993 1, 2.'l9, 949 {-----~u~r} 536,393 I. 27362 131,082 

! l 312: 759 
'{ 3, 103, 30.1 3, 783, 0581} 8 644 108 { 1,-188, 91l8 } 'l, 054,349 3, 961,8.311 ' s, 713, 92.3 4,060, 707 • ' . 3, 878, 780 
I 19, 313, 133 7,079,716 ............. 10, 141,699 4, 295, 615 ············ 

PER CENT DISTRIBUTION. 
I 

Allclasses ................... l 100.0 100.0 100.0 100.0 100.0 100. 0 100. 0 100, 0 100. 0 100.0 100.0 100.0 

J-···---·<ff} 1.9 12.ii r-------g:r} 1.6 JI.I 

{ i:~ 24. 9 
87. 5 { 9.5 } 47.8 88.l 

27. 7 26. 7 24. 8 
01.4 ·16. 5 65. 0 50.6 

Lessthan$5,000 ................... j ....... } -= ·J--------· I ~ 
55,000 to $20,000 .................... 

1 

5. 1 18. 8 50. o o. 2 f 3. 4 
S20,000 to Sl00,000 ... - ..... _ .--.. .... 10, 3 [ 1. fi 
S!00.000 to 8500,000. -.. .. .. .. .... ... :m. s 46. s } , 0 0 f 10. s \ ri• 
Sii00,000to$1,000,000 ............... f 30.8 18.8 v · \ 2s.1 J "'·s 
$1,000,000 and m·er .. -.. _ ........... i 23. 1 15. O 59. 4 30. s 

13. 5 

so. 5 
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TABLE ~4.-NUMBER AND HORSEPOWER OF TYPES OF PRIME MOVERS: 1919, 1914, AND 1909. 

NUMBER OF ENGINES OR MOTORS. HORSEPOWER, 

·-----·--- ~----·------------~----------
POWER. 

1919 1914 1909 

1919 

Owned ............................................... . 
Stearn' .......................................... . 

Engines .................. _ ................... . 
Turbines .................................... .. 

Internal-combustion engines ..................... . 
Water wheels and turbines ...... _ ... _ .. _._._ .... _. 

6,306 
2,381 
3,925 

12,994 
2,381 

10,613 

1 Figures for horsepower include for 1909 the amount reportetl under .the head of" Other" owned power, 

STATE. 

TABLE 45.-FUEL CONSUMED, BY STATES: 1919. 

Anthracite 
(tons, 2,240 
pounds). 

COAL. 

Bituminous 
(tons, 2,000 
pounds). 

Coke (tons, 
2,000 

pounds). 

Per cent distribution. 

1919 1111.l 11109 

1,040 
878 
162 

2,230 
878 

1,352 

: Not reported separately. 

Fuel oils 
(barrels). 

Gasoline 
and other Gas (1,000 

volatile oils cubic feet). 
(barrels). 

------··-----------·-----------!-------!----- -----·--·---l·----1-----
United States ................................................. 1919 .. 

1914 .. 
52,865 
69,645 

259,615 
184,393 

6,563 
1,547 

179,466 
32, 709 (') 

250 196,953 
283,952 

California....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ . 114,696 
12, 834 
34,355 
2,091 

15,490 

11,643 

~0}~sey::::::::: ::::::::::::: :: : :: :: : : :: : :: : : : : : : : :: : ::: :: ::::: :::::::: · · · · · · ··· 39; i6s· fH~~ ... ····· · ·· 35· 
NewYork................................................................. 13,368 5,1156 11 
All other states............................................................ 329 179, 502 6, 517 ··········200· ·········i85;&io 

'Included in figures for fuel oils. 

SPECIAL STATISTICS. 

Establishments.-The special statistics for sulphuric, 
nitric, and mixed acids are given in detail in the section 
of this report pertaining to chemicals in Tables 15 
to 22, which include figures for the entire industry. 

There were 39 establishments in 1919 and 32 in 
1914 that manufactured these acids as their chief 
product. 

Materials.-The consumption of sulphur, pyrite, 
and nitrate of soda in the manufacture of these acids 
was not reported separately. The total consumption 

110780-23-4 

of these materials by all chemical establishments is 
given in Table 13 of the section on chemicals. 

Products.-In the acid industry the total production 
of sulphuric acid in 1919, expressed in terms of 50° 
Baume was 5,552,581 tons, compared with 4,071,566 
tons in 1914, an increase of 36.4 per cent. The pro
duction of nitric acid in 1919 amounted to 86,992 tons, 
as compared with 78,589 tons in 1914, an increase of 
10.7 per cent; and mixed acid to 114,886 tons in 1919 
and 112,124 tons in 1914, an increase of 2.5 per cent. 

• 
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GENERAL TABLES. 

Comparative summary, by states.-1'ahle 46 gives 
the comparative statistics for the principal items, 
number of establishments, average number of wage 
earners, primary horsepower, cost of materials, and 

value of products, for the census year's 1919, 1914, and 
1909. 

STATE. 

Detailed statement, by states.-Tahle 47 is a de
tailed statement, by states, for the census of 1919. 

TABLE 46.:--C011PAI\ATIVE SUMMARY, BY STATES: 1919, 1914, AND lDO!l. 

· I · 1 I c t r Iv t 1
1 

\Vo.go J I cm "' I"': ; "'a re I I OS 0 a UC 0 : Num-
' Num- earn~rs' . I Wages. I mate- prod- I earners rrimary 

Wages. mate- prod.· 
Cen- ber of rials. ucts. ~~~- ~,:'t~b: (aver- p/;'~:~:y rials. · ucts. S'fATE. SUS cstab- (aver- horse-

· ·· I age year. lish- ni::i~- ·power. year. lish- muti- power. ··-··----· 
ments.i ber). Expressed in thousands. men ts. ber). Expressed in thousands. 

--- ---
__ I 

-
-----·---~-- --·-

-~~14,901 I so,637 s1,011 $15, 8571 $31, ·!70 United States._ .... 1919 All other stat~s- ........• 1919 34 4,400 29,486 $7, 041 $14, 201 $28,666 
1914 32 3, 064 24, 927 2, 213 o, 73-l 15, 215 1914 26 2, 155 21,518 l, 516 4,574 10,14! 
l!lOU 42 , 2, 252 i o, 49.1 I i, 195 5, 38(; 9, 884 1909 36 1, 818 4,919 1, 213 4,324 7,756 

I 

NowJersey .............. 1919 5 l 5Glr 1, 15lrs7o 1, 5961 2, 804 

I 
1914 6 9091 3, 409 697 2,160 5,071 
1909 6 434 1,575 282 1,062 2, 128 I 

TAnLE 47.-DETAILED STATEMENT, BY STATES: 1919. 

PERSONS ENGAGED IN THE INDUSTRY. 

I I ,--\-. _l _____ I __ 
I ' 

1

. i Sala- Clerks, etc. _____ ,_v_a_ge_e_a_rn_e_r_s_. __ _ 
iNum-i rled 
I berofl 1 Pro- off!- [ I !estab-,' .

1

. prla- cc•rs, Number, 15th day of-
1 lish- I tors si;p-
!ments\. Total. , and frm- I A'ver-

1 1 I!~- ~~t~; Male. nia!e. n~~-
1
. I· \I bers. and I ber. 

. man-

STA.TE. 

Maximum :Minimum 
month. month. 

WAGE EARNERS DEC. 15, OR 
NEAREST REPRESENTATIVE DAY. 

16 and over. Under 10. 

Total. 

Male. JJ~. Male. nfaTe. 

Capital. 

EXPENSES. 

Salaries and wages. 

Ofllclals. Clerks, 
etc. 

1 I I agers. 
-------:!---,--,---------- _____ , ____ --- ----- ---

Uuited States ..... ! 39 i 5,860 !······ 294 407 198 =4=,9=6=1=ll==='===li==='==dl===== 5,862 26 2 $51, mo, 001 Sl,247,633 $931,88.f De 5, 76-1 Jy 4,331 5,8\lO 

cnµropiia ............... i 4 Ii 708 1-----·1 4~ ~3 29 ii76 
llilllOlS .................. [ 3 1,032 

1

...... 3u 81 44 875 
NewJersey ............. 1 51· 621 .--·--- 24 30 6 561 
NewYork .............. ! 3 . 468 j •••••• I 31 23 16 398 
AUotherstates'---···--\ 24, 3,031 \·----·\ 167 210 103 2,551 

Fe U70 
Oc l,:f~ .Ta 
De 442 
···-··------

EXPENSES-continued. 

----~-----· -·---------------

ST.I.TE. 

Salaries 
and 

wages
Con. 

Wage 
enrners. 

For 
con
tract 
work. 

Rent and taxes. 

Rent of 
factory. 

Taxes, 
Federal, 

state, 
county, 

and 
local. 

For materials. 

Principal 
materials. 

Fuel and 
rent of 
power. 

: 
I 

i 

No 494 
Ap 711 
Je 534 
Jy 352 
----········ 

Value of 
products. 

= 
498 
920 
575 
440 

3,457 

Value 
added by 
manufac

ture. 

497 
918 
574 
437 

3,436 

Total. 

··---= =1 1 6, 183, 172 201,607 146,029 
2 ..... 7, 577, 182 182, 464 181,271 

1 ..... I 4, 516, 783 75,118 71,275 
2 1 ••• 'II •• 3, 038, 642 120. 063 65,6:15 

21 29,844, 225 668,381 467,674 
I 

FOWER. 

Primary horsepower. 
Elec

Owned. 

11---.----,.--------

tric 
borse
power 

I 
gener-

Intor- ated In 
nal- Rented estab-
com- Vi' t electric. I llsb-
bus- a er I JUents 
t!~~ POW!ll'.

2 
reeio;:-

gines. 

Steam 

gi~;s Steam 
( t tur-
t~~- blnes. 

bines). 

;47, 867- $47, 3; ,-$1-, -024--, 2-0!-9-
1

$_1_3_, 7-3-5,-0-42_ ,_S-2,-1-22-,-3-19-i[ ,_$3_1_, 4-7-0,_4_80_$ _1_5_, 6-13-,-11-9- -3-0,-6-37- -8-, 7-37- -3-, 9-35-~ 7-5-5 --25- -1-6,-1-85-1 ll, 900 

7,612 ........ 298,087 1,798,416 260,682 i 5,440,334 3,381,236 56,205564 ~ 1,115 ---···· =-::: 4,114 !100 
United States ..•. $7,916,531 

Ca~ifo~nia ....... _ .... .. 
IllinOlS .•• -·. -· ..•..... 
New Jersey ........... . 
New York ............ . 
All other states'--- ... . 

1,653,015 
1,470,766 

875,409 
574,293 

3, 935,048 

- - - - - . - •.• - .. - . • 168, 506 1, 898, 106 :l29, 839 ! 5, 056, 584 2, 828, 639 1 970 4 086 ' -···· 
--·--·-· ........ 123,949 l,2H5,804 329,951 i 2,803,976 1,208,221 1;151 '539 ···320· ::::::: ·····--· '192 1·" 566 
32, 255 - .... - . . 15, 470 1, 128, 164 126, 149 : 2, 670, 210 1, 415, 897 1, 366 5, 912758 -- .• -- • 25 61,, 20"71671 1

1 .. 1·1·,·23j s, 000 47, 300 418, 197 i, 644, 552 1, 075, 698 i 15, 499, 376 6, 779, 126 16, 810 2, 500 1, 755 .. - .... -

1 All otber states embrace: Al~bama.1. l establis1unent; Arkansas, 1; Colorado, 2; Connecticut l; Delaware 1; Kansas 1 · J,ouisiana l · Maryland l · Massaehusetta, I: 
Ohio, 5; Okla.hon1a, 1; Peunsylvama,_ 4; ·1·~11nessec1 .l; Texas, I; ·utah, I; and Virginia, t. ' ' ' ' ' ' ' ' 

. 'Includes water wheels and turbmes (1rrespect1ve of ownership of water supply). 



COAL-TAR PRODUCTS. 

GENERAL STATISTICS. 

At prior censuses the coal-tar industry has been car- the wage' earners were employed in establishments 
ried as a group of the general chemical industry. operating on a basis of 48 hours per week or less in 
Comparative figures, therefore, with respect to the this branch of the industry, as compared with 38.4 
general statistics are ,Apt available, as the establish- per cent in the general chemical industry. 
ments at the census M 1914 and prior censuses were Size of establishments, by average number of wage 
included with other chemical establishments. earners.-Table 52 shows that the industry includes 

Principal states, ranked by value of products.- some large units. 'rlie average number of wage earners 
Table 48 presents certain general statistics, namely, per establishment was 86, but 56.6 per cent of the wage 
number of establishments, average number of wage earners were reported by 8 establishments, each of 
earners, value of products, and value added by manu- which employed in excess of 500 wage earners. 
facture for states, ranked according to value of prod- Size of establishments, by value of products.-The 
ucts. In this and other tables certain states which average value of products per establishment, Table 
are substantial producers of these products can not be 53, was $740,000, as compared with $734,000 for 
shown separately and are included in the group of establishments in the general chemical industry. The 
"All other states." group, "$1,000,000 and over," carrying 14.2 per 

Persons engaged in the industry.-The age classifi- cent of the establishments, reported 76.1 per cent 
cation of the average number of wage earners in of the wage earners and 76.1 per cent of the value of 
Table 49 is an estimate obtained by the method products. 
described in the "Explanation of terms." Figures Character of ownership.-Table 54 presents the 
for states will be found in Table 57. general statistics for the establishments, classified 

Wage earners, by months.-The statistics for wage by character of ownership. Corporations embraced 
earners by months, 1'able 50, are intended to show 91.8 per cent of the establishments and accounted the steadiness of employment, or the reverse, in ac-

for 98.9 per cent of the wage earners and the value of cordance with the industrial conditions existing dur-
ing the year. Females constituted but 3.5 per cent products. 
of the total number of wage earners employed. Number and horsepower of 'tiypes of prime movers.-

Prevailing hours of labor~LComparative figures are Table 55 presents the statistics concerning power. 
not available to show the movement, toward shorter Of the total primary power, 40.1 per cent was pur
hours of labor, but the distribution of the wage earners chased power, and of the owned power the bulk of 
by hour groups in this branch of the chemical industry the capacity was utilized in electric generation. As a 
is in harmony with conditions in other lines of chem- result 78.6 per cent of the primary power rated capac
ical products, In 1919, as shown in Table 51, only ity is represented by electric-power equipment, either 
11.3 per cent of the total number of wage earners operated with purchased or rented current or with 
were employed in establishments where the prevailing generated current. 
hours of labor per week were 60 or over, the corre- Fuel consumed.-Table 56 presents the statistics for 

.sponding percentage in the general chemical industry fuel, by kind and by states. The gas reported m
being 13.9 per cent. In like manner 40.4 per cent of eludes both natural and manufactured gas. 

TABLE 48.-PRINCIPAL STATES, RANKED BY VALUE OF PRODUCTS: 1919. 

N~ber 1

1 

WA.GE EARNERS. II-- VA.LUE Ol' PRODUCTS. 

Of 1--------:---11 I I 

estab- Per cent ' Amount Per cent 
lisht-

1

, 
1
A
1

uvmerbaegre. distribu- Rank. expresser! in distribu- 1 Rank. 1 
men s. tion. thousands. ticm. I ! 

~~~~~~-~-~-~~--\---~ 

A.mount I Fer cent I expressed in clistribu- Rank. 
tliousands. ti on. 

$71, 4851 100. 0 - •••••• 

:n, 409 I 444. o i 
20,480 i 28.6 i 
4,105 5.8 3 
3,2B3 4.6 5 
2, 737 3.8 I 0 
1,485 2.1 I 7 
1,028 1.4' 8 
6,958 9.7 ..•.... 

-- ---· 
15, 663 100.0 $135,482 100.0 ........ , 

3, 758 24.0 2 45, 792 33.8 1 ' 

6,~~ 41. 5 1 44, 741 33.0 2 
5.3 4 9,495 7.0 3 

1,333 8.5 3 9,492 7.0 4 
827 5.3 5 4,9B3 3.7 6 
444 2.8 7 3,957 3.0 7 
186 1.2 10 2,075 1.6 8 

1, 786 11.4 -······· 14, 947 11.0 .......... 

S'\'..lTE. 

VALUE ADDED BY :t.UNl.Tl'A.CTURE, 

United States ....... _ ...................... _ 183 
1======1:1~======1~=====1==== 

b~74•: :::::·:•••::·•::···:: fl 
in~~~ usetts·-·-···········-···················· 

33

g 
1 

All other states:'.:::'.::::::::::::::::::::::::::'.'.: 
51 

! 

I 

I 

I 
r 
I 
I 
1 
! 
' 



52 MANUFACTURES. 

TABLE 4:9.-PERSONS ENGAGED IN THE INDUSTRY: 1919. 

::;.:._-:;;:;~~ -=~--=-:=_._-=----::::==:::=-;-:::::::.~:: 
.. -· - -

I 
PER CENT PEI\ CE!fr 
OF TOTAL. OF TOTAL. 

Fe· Total. Male. Fe-
CLASS. I Total. Male. male. 

CLASS. male. ~ 

Male. Fe- Male. Fe-
male. Illa\~. 

------- -- --- ----~ ·----- ---1-.. 
19, 813 1, 730 92.0 1.0 Clerks and otber subordinate salaried em· All classes ......................... 

1 
21, a43 2, 931 == ployees ...•............................ 4,096 l, 165 71.5 28.5 

Prop I 98. 7 1.~ 1-1 rletors and officials .................. I 1, 784 1, 762 22 
Wage earners (average number) ......... 15, 063 15, 120 543 96.5 

Pro1irietors and tirm members ...... -i--.-26-1 -231-3 
3.5 I 88. 5 11." --- ------

96:"6[3:4 Salaried officers of corporations...... 2:l5 2:l0 5 98.0 2.0 16 years of age and over .............. 15, o~b 15, l~~ 530 
Superlntendcn ts and managers ...•.. 

1 
1, 523 1, 509 14 99.1 0.9 Under 16 years of age ................ 13 50.0 .IO.o 

I 

TABLE 50.-WAGE EARNERS, BY MONTHS, FOR STATES: 1919. ' 

[The month of maximum employment ls indicated by bold-faced tigures and. that of minimum employment by Italic figures.] 

Aver- NUMBER EMPLOYED ON 15TJI
1
DAY OF MONTII OR NEAJl.EST REPRESENTATIVE DAY. Per 

age - ------- ------~---···--~-------·--·---------- --- cent 
number m!nj. 

STATE. em-
SeEtem· Octa- Novem-

mum 
ployed Jan- Febru- March. April. May. June. July. August. Decem- is ol 
during nary. ary. er. ber. ber. ber. maxi-
year. mum, 

---- ------~-------- ----- ---------- ------ ---···- --
United States._ ................. 15, 663 15,967 15, 323 i:'~~~ 14,1311 14,539 14,699 i!1gg~ 15,827 i~,~~g 16, 760 i~·~~~ 17, 887 80.0 

Males ....................... 15 120 15 319 14 742 ts, 794 14 o~o 14, 193 15,312 rn,m 17 326 79.6 
Females ..................... '543 

1
648 I 581 '522 517 I 499 506 '414 515 I 550 '575 '561 73.1 
== = == = == = = 

Illinois .......... -..................... 186 I 180 
170 169 175 182 198 196 206 194 187 189 186 S'l.O 

Massachusetts ......................... 444 399 407 1366 371 433 422 440 456 480 495 524 535 68.4 

~:: ~~~r.:: ::::::::::::::::::::::::: 6,495 6,084 6,58fJ 5,822 6,165 6,459 6,487 5,970 6,943 7,010 7,017 7,118 7,276 76.8 
3,~ I 4,~~~ '·~~ 4,~r 3,m 11,128 3,282 3,~~~ 3,~~ 3,601 s,~i: a,~~~ 4,~~~ 72.7 

Ohio .••••••••.•••.••••••••.•.•••.••••. 739 711 906 77.0 
Pennsylvania ......................... 1,333 1,650 1,414 1,058 986 1,~g 1,~~ 1,267 1,345 1,398 1,562 1, 584 1,621 60.0 
Wisconsin ......... _ ................... 827 413 408 449 493 957 1,029 1,118 1, 109 l, 160 1,399 2\l.1 

I 

TABLE 51.-AVERAGE NUMBER OF WAGE EARNERS, BY PREVAILING HOURS OF LABOR PER WEEK, FOR SELECTED 
STATES: 1919. 

I . i IN ESTABLISHMENTS WHERE THE PREVAILING HOURS IN ESTABLISHMENTS WIIERE THE PREVAILING HOURS 
' OF LABOR PER WEEJr WERE- OF LABOR PER WEEK WERE-
' I 

STA.TE. Total. I •• •• 1 ··I STATE. Total. 44 Be- Be- Be- I I aii'd tween tween tween Over and tween tween tween Over 
un • « 48. 48 54. 54 60. 60. un- 44 48. 48 54. 54 I 60. 60 

1 """· 'iJ'. "I:'. I ~ der. and and and • 
~- 54. 60. 

--------- --- --- --- ---- -------
United States ••• 15,663 I 941 182 51 205 1,589 3,805 2,171 , 742 1,028 NewYork ............ a,m 871 80 134 449 1,54~ 544 97 38 ---------------- Ohio .................. 26 483 306 16 

1~ 
----,- 9~ l .. 2:· 

-- ... a7o Illinois ................ 186 ...... 12 30 .... 85 Pennsylvania •••...... l,M~ 
. "'2,i' 38 136 '651 37 62 15 

'Massachusetts •.•••••.. 444 ""2i' 1321217 ...... Wisconsin ............. ........ . . . .. . . 7 ......... 757 . ...... 49 • New Jersey ........... 6,495 ...... 4, 300 254 677 59 

TABLE 52.-SIZE OF ESTABLISHMENTS, BY AVERAGE NUMBER OF WAGE EARNERS, FOR SELECTED STATES: 1919 

TOTAL. ESTABLISHMENTS EMPLOYING-

-···--
No 1to5 6 to 20 21 to 50 51tQ100 101to250 251to500 501to1,000 Over 1,000 
wa~e wage wage wage wage wage wage wage wage earn- earners, earners, earners, earners, earners, earners, earners, earners. STJ.TE. 

Estab- Wage ers. inclusive. inclusive. inclusive. inclusive. inclusive. Inclusive. Inclusive. 
llsh- earners ------- --··~-

men ts. (average .§ . ~-
. ' I 

.m . 
. 

-~.::i ~$i ~.::i number). gi,,!'.l ~- .,.; -ilcn ~~ :~ 
.;i. 

ti g',,~ fo~ g>.rl -~!l ~~ =~ :;'~ ~1i ;::1.l!l •M!l 

i~ ~~ ~~ ~"' ~~ ~~ 
.c i:l :0 § :0 i:l 

~~ ,0 i:l ~~ ~i:l ~1 h '""' ~ .. tl a il ~ il a -:;; a tl a -:;; a ., a 
M M "' M " M M GI 

M "' M M 
., 

M • -------------------------------------------
United States •.•.•• 183 15,663 3 42 142 63 745 28 922 23 1,632 12 2,051 4 1,306 i 3,862 2 6,003 

llllnois .. _ ................ I 9 
==== = = = = = = = = = --186 1 1 1 4 54 2 68 1 63 ""2' ····267' ......... 

Massachusetts........... 8 44.4 1 4 a 30 ····e· ····isa· 2 143 .... i' """702' ""i' '"3;655 New Jersey.............. 48 6,495 9 45 17 197 8 604 5 839 37 ""'i' 
NewYork ............... [ 46 3, 758 .......... 15 51 15 182 6 203 5 337 2 427 2 1,110 1 1,4 
Ohio ..................... , 15 83~ ""i" 5 12 1 8 4 134 3 197 1 168 1 315 .... 645" ......... 
Pennsylvania • •• • ••• ••• 19 1,333 3 ll II 125 3 99 1 89 ....... ......... 1 370 l ........ .......... 
Wisconsin............... 5 827 ....... l 4 2 21 1 35 .......... .......... ......... ........... ......... .......... 1 767 . ..... .......... 

~ 



COAL-TAR FRODUCTS. 53 

TABLE 53.-SIZE OF ESTABLISHMENTS, BY VALUE OF PRODUCTS: 1919. 

INum- Average I I . i 
ber of Value of Value added I Num-1 Average i 

Valuiadded VALUE OF PRODUCT. estab- number I bla manu- ber 01 ! number l Value of 
llsl!- of wage products. acture. 

VALUE OF PRODUCT, es.tab- I of wage I products. bla manu-
earners. ' hsh- ' I acture. men ts. 

----- ------··- 1------ ~~nts) earners. 
1 

Ail classes ................... · I 183 

Less than $5,000 .... · . · · ............ , 13 
$5 ooo to $20,000 ............. ·• · • .... 12 
sw ooo to $100,000 ......... · .. • • .... • 1 51 
w10,ooo to 5500,000 .••.... • · · · • · • · · · • 1 21 
f500 ODO to $1,000,000 ........... • · .. • 1 60 
$1,000,000 and over ........... - . · · · · • 26 

CHARACTER OF OWNERSJllP, 

15,663 $135, 482, 161 S71, 485, 427 I Per cent distribution.. .. .. . . 
17 34,260 1,555 I Less than $5,000 .................... 
52 129, 907 41,853 $5,000 to $20,000 ..................... 

484 2, 916, 966 1,067,874 I S20,000 to $100,000 ................... 1,453 14, 076,538 5,229, 609 $100,000 to $500,000 .................. 
1, 740 15,259,506 6, 146,674 $500,000 to $1,000,000! .•.•.....•.•... 

11, 917 103, 064, 984 58, 997,862 $1,000,000 and over .................. 

1 Less than one-tenth or 1 per cent. 

TABLE 54.-CHARACTER OF OWNERSHIP: 1919. 

Num
ber of 
estab
lish-

men ts. 

Average 
number 
of wage 
earners. 

Value or 
products. CHARACTER OF OWNERsmr. 

100. 0 

Xj1 
21. a I 
~U: 
14. 2 I 

100.0 I 
0.1 I 0.5 
a.1 I 
9.3 

11.1 I 76.1 

Num
ber Of 
estab
lish-

men ts. 

--------
100.0 

(1) I 
0.1 I 2.1 

10.4 
11.31 76. l 

Average 
number 
of wage 
earners. 

100.0 

(1) 
0.1 
1.5 
7.3 
8.6 

82.5 

Value or 
products. 

Total.................................... 183 ·-·-~;,:~-~~~:~~ ~~f~fil~~~~~f~~=----~~=-=i-: 
Individual.................................... 9 70 397,313 Oorporation .............. _ ................ I 91.8 

0.5 
98.9 
0.6 

0.3 
gs.g 

Corporation................................... 168 15. 490 133, 976, 720 All other.................................. 3. 3 
All other... .. . .. .. .. .. . .. .. .. .. • .. . • . .. .. • .. . . 6 · 97 1, 108, 128 

0.8 

---~-------·-'--.....,_,_·-----·----"--------------"I ___ ~-----··---·--

TABLE 55.-NUMBER AND HORSEPOWER OF TYPES OF PRIME MOVERS: 1919. 

I HORSEPOWER. .Iii HORSEPOWER, 

I Number 
of en

gines or 
motors. 

; Number :1
----...---

Per f: I olen- . / Per POWER. cent 1 i•uwER. ! gines or :

1 

1 cent 
dis- (: ; motors. Amount. dil!-

trlbu- ' tribu 
I ___ I_ tlon. I , _;j _____ J_t_io_n._-

Amount. 

Prlmary power, tot~~-~~- --~~----~~--~:·:·:~-.-.. ·:--2-,5-4-91 68,342 j 100.0 II Primary power, total-Continued. i ' I 
-----!--- /1 Rented ........................................ ; 2,162 i 

0

~~iiiuii~~~:::::::::::::::::::::::::::::::: in· I ~J~ iH 1: . ~l~c:~'.~::::::::::::::::::::::::::::::::::::i,,,.=--=·2=.:=:,,,~:=·,:J ====,I=== 
27,379 i 40.l 
27, 37~ 4.01 

Internal-combustion engines............... 14 0.3 Rented........................................ 2,162. 
53,693 100.0 
27,376 51.0 
26,317 49.0 

Turbines............................... 39 I 16,
2
a
6
ss
5 

24.0 Ii Electric ............................................ \ 5,507 
1 

Ii Generated by establlshmentsraportiug......... 3,3!5 i 
' ··-'----~lie_ ___ .._ __ l 

TABLE 56.-FUEL CONSUMED, BY STATES: 1919. 

COAL. 1·1 
'i Coke Gasoline 

Fuel oils and other 
Anthracite Bituminous ii (tons, 2•000 {barrels). volatile oils STATE. 

Gas 
(1,000 

cubic foot). {tons, 2,240 (tons, 2,000 pounds). (barrels). 

------------------------l--p_o_u_n_d_s_>· __ 1 __ P_o_un_d_si_·_1,------ ____ ·--•-----i--------

United States .............................................. _ .... 'i===,.;6;;2;;' 5;:;;82;;.i===;;72=1~1 9;;8;;2=li====1=6,;,,85=5'l====14=2='=02=9=l====l='=M=7=J====1>=48~,=~= 
Illlnois.. ....................................... ........................ IO 15,223 • .............. 12 230 
Ma.ssachusetts.......................................................... 802 2~g·,~~g . 2,~~ ......... 7ii;ii47. 26~ 
~::~~~tr.:::::::::::::::::::::::::::::::::::::::::::·:':::::::::::::::: tf;~b~ 188, 783 153 9,620 855 

g~·~~ ............ aos· 
35: 2671 10, 409 106, 815 2, 932 

811 23,m 
30,817 

... --.. ~ .... -.... -
114 

Ohio................................................................... 958 

z~ah7t:~·:·:::::::::::::::::::::::::::::::::::::::::::::::::::::::: .......... ~:~i~- ...................... 
200 

7,26~ 
17, 962 
2,000 

55,311 



54 MANUF ACTURE8. 

SPECIAL STATISTICS. 

Materials and products.-The value of the products 
reported for this branch of the chemical industry, 
$135,482,lGl, is the value of all products reported by 
the 183 estahlishments engaged primarily in the 
manufacture of coal-tar products. In addition there 

was a considerable production by establishments 
classified under other industries. A detailed pre
sentation of products has been given in the section on 
chemicals, Group VII, coal-tar chemicals. 

GENERAL TABLE. 

Detailed statement, by states.-Table 57 is a detailed statement, hy states, for the census of HJlD. 

T.rnLr; 57.-DETAILED STATEMENT, BY STATES: 19Hl. 

I :i I WAGE EARNERS DEC. 1.5: OR 
I I PERSONS ENGAGED IN Tl!E INDUSTUY. NEAin:wr REPRESENTATIVE DAL 1--~':I'ENSE~. 

111\~'el~\---- -l ~f~~-1_c1er~~~t~. _ Wage earners. / _~G-~~d o\~r:_ I \Tnrl~ rn_ I Salaries an~~~:·ages'_ 
of r.s· I'rn- i ull1- I i ' I I I I i -
I taii- I' pric- [ rers. I 1 , Number, I ith day 01- 1 

1 , , I f'n.pitnl. I 
, lish- tors ,snper-1 I __ --1 I I 

" fnm 'ten~-1 Male.II Fe- age : [ I I Male. Fe- 1Mall'.I Fo- i Ollieials. ('lcrks, 

STATE. 

l
ment• Total. and 

1 
in-

1 
Aver· '[ ' I Total. i 

1 

1 

mem- 1 ents, 1 male. num- I Maximum 1 Minimum male. lmale I etc. 
, her~.:~~~-: : her. I[ month. I 'mnnth. ! II 1 

i 

-~------ - Ii_', _____ f_~~erB 1 ____ 11 -- - --:I __ --- J ________ I ___ ii- ___ \ __ :l _ __j_ --- ·-·--··------ ··-··- ----- --- -· ... 
United~tntes ... lf\3 21,;,4~ 21;_!1,75812,931 

1
1.111;, 15,Gfi.111JJe17,,R7: Ap 11,311 j rn,;,i;q l 17,991 I .;1~, 16 /_~~ 1U74,1191,s3;, $6,540,404 $-5,292,66" 

Illin11is.---·····-···---~. \l 11 2no !. 2 I 35 I 24 I J:l 186 :i Au 206 I Mh lfi9 I 2121 205 
1
1 71··--- ----· 1 1,535,590 153,2n 

.Massachusetts •. _ •• __ •. ! 8 lj n:ll ! 1 : 43 110 I :iii ·144 " Ile 535 'I !>lh 360 i fi3ii ii33 1 1 . . . . . :1, 71~. Olfi 279, 755 

New York ............ ; 4ti 5,752: 10 42111,2112 j :Jtil 3,75~ \'Fe 4,HO ! My 3,228 ! 4 .. :HG I 3,9li0 I 372 11 2 57,269,971 2,089,807 
NcwJersey ......•..•. , 4~1

1 
K,nw .. 1· !\211 s12, 471 G,495

1
·:u .. 7,271i Fe 5,.'i~OI" 7,339 7,3341 ;;ul 2 7 59,092,719 2,796,202 

-15,544 
lfj2J00.) 

I, 84x, 202 
2,103,llll 

44,872 Ohle> .................. : 15 9-14' 2 U2 1 23 I 23 R.1-1 ! Fe 02! j Jc 7ll 1j 919 ! 9121 7

1

..... ..... 6,693,570 211,077 

Pennsyh·:mia .... -•.... \ 19 1,938: 6 ·. 105 i 2(17 i 137 1,3331 .Ta 1,li!iil ;. Ar> !JS6 i' 1,ti22 \
1

1 

I,573·,
1 

-17 2 \···-· 20,2W,455 340,449 
We.sbington ........... , 3 I 36. 1 1 81 •••••• 1 1 26 I Au> f>5 Ja 18 1: 21 21 ...... ..... ..... 285,988 l~,.1-11 
Wisconsin .. ___ ....... ·1 5 

1 

1,0&4 , . .. •. . 44 I 165 'j 28 827 
1 

Ile 1,399 ' Fe 40R II l,~O!l i 1,:i9n :- . _ ... :. ___ . 
1
_. _.. 5, 747, 053 23a, 727 

371, 155 
5,475 

:l30,ll30 
278. 711 Allotherstates•...... 30 2.2&6 

1 
3; H~l; 238 95 1,760 

1 
............. · .. ·-·--- .. ··II 2,11711 2,054 I fl~ j ..... I 5 1 20,472,Rli-1 407,61:3 

I I • I ' I I I I 

! EXPENSEs-continned. 1
1 

' l l ________ P_r_"_"F._-.R_. ______ _ 

\ ,.~~;, -- . -------~~~~:d~a_:~~ __ "":'.'orto' [\ ! • "'"' ' Tp'!m"' ""~··~. -1 l~ 
1 Ii Value of \

1 
added by 1------- 'I Owue<l. power 

~------ For '!'axes, . , i products. manufac- 1 ---- - · 
1 

~ener-
eontract Fcrlcml, Fuel and 

11

1, 1· tnrc. I' Inter' atedln 
work Rent of state, Principal f 

1 

Total. Stm1m nal- I Rent- cstah· 
1 Wage · fa1 tory. county, materials. ~C::;e~ I )I engines Steam ('Om- ed. llsh-
1 earners. an~ ' . I (not tur- l>us- ments 
,,1, local. l'!i. tur- l>ines. tlon report· 

hincs). en- Ing. 

u'"" """' .::: ;;,:;,,;:;;; ~ -;;;,;:;;j~ -"'· "'· .,m ;;:;;;:;;lj,.,;,•~"" """'" "' ~. M• "• '" "·,; ••:· 1,,, '" ''"" 
M
I!linois

1 
................ '1 269,271 •••••••••• 15,456 II 79,517 991,398 55,74111'~·=2=,0=7=.;,"'a=6=8'1==1~,=021=s~,=22=p=il,===63=7 ~=-:-:---SS---w7 40 

· assac 111setts .• ------·i 572,177 l,2.S2 121752 140,836 2,355,083 l!d,,143 3,9.56.,975 l,4&5,449 1 l.lll9 191 12 816 SS 
~e"". Jerse_y ...•.••. - -· 1 10,!112,866 2.15,025 4?3,3!' , 1, !13,414 22, 783,Rl2 1,-ii.7,061 \ #, 240,496 20,479,623 I 20, 977 8,093 ·iii; ORO. 32 ~. 772 8,4ttl 
Ne:> York .•. -- ••••.•. ! 4, 76.5,306 627, 033 tao, 859 I 1, ,,02, 711 13, 314, 11.5 1,069, 220 4.5, 192, UR , 31, 408, 783 18, 349 P, I2B •l, 27.5 106 4, 702 12, 040 
Ohm .................. ! 1,046,539 33,490 23,042 [ 5251693 5,184,305 204,900 .

1 

9,49·1,586 4,105,321 i -1,899 2,387 ........ 30 2,482 1,606 

Penru:ylrnni& ......... I 2;384.077 .......... 3},32.'i ! 211,820 5,777,822 431,&i.~ I 9,492,331 3,282,1146 'I 8,010 1,208 533 ...... 6,869 250 
W~shin~ton........... 28,373 ···--····· 2,710, 4,715 222,218 14 .. 94fi I :lG7.588 130,42-l 115 100 I lii ... 
Wm·onsm............ l,41S,698 -·-·--··-· 5,4l!l 85,0.;8 2,042,00G 20:J,575 II 4,983,214 2,737,033 \ :J,094 723 "i;5oii· :_:_·_.:_:_:_

1 

871 '"i;800 
Allotherstates•...... 2,104,833 .......... Bl,45ii j 93~,8!.7 7,18-1,342 51i7,22-i ii H,579,4&'i _6,~27,9191 4,H42 2,27i 2,:l65 2,002 

---~-~'-'------"---~----''----~-'-~......!.~-~ 

STATE. 

1 Same numlier reported for one or moro other months. 
~All other states comprise: Alabama, 2 establishments; California, 1; Cormeeticut, 2; Jlistrict of Columbia 1; neor"ia J • Indiana 1 · 1-lichigan 4· Minnesota 2; Mi!· 

soun, 5; Rhode IslandJ 2; Tennessee, 2; Utah, 1; Virginia, :l: 1Vcst Virginia. 3. J 
0 

' ' t J ' ' ' 



COKE. 

GENERAL STATISTICS. 

General character of the industry.-This industry 
embraces the establishments engaged primarily in the 
carbonization of coal, subdivided into (1) the plants 
equipped with ovens other than retort or by-product 
ovens, known as beehive ovens, and (2) those using 
retort or by-product ovens-with a recovery of the 
products of distillation. 1'he statistics ref er to the 
industry as a whole, except as otherwise stated. It 
does not include the coke products of the manufac
tured gas industry, known as gas-house coke, which 
will be found in the rep01~t on manufocLured gas. 

Comparative summary.-Table 1 presents the sta
tistics for the census years 1899 to 1919 inclusive, with 
percentages of increase for the census periods, and 
Table 2 the general statistics for the industry and the 
two groups, A and B, for the census of 1919: 

Principal states, ranked by value of products.-Table 
3 shows the number of est1tblishments) wage earners, 
value of products, and value added by manufacture, 
by states, ranked according to the value of products 
in 1919. 

Persons engaged in the industry.-The age classifi
cation of the average number of wage earners in 
Table 4 is an estimate obtained by the method 
described in the "Explanation of terms". Figures 
for states will be found in Table 15. 

Wage earners, by months.-The statistics for wage 
earners, Table 5, are intended to show the steadiness 
of employment, or the reverse, in 11ccord11nce with the 
industrial condition existing during the year. The 
wage earners employed in the industry arc essentially 
males. Only 8 females were reported. 

Prevailing hours of labor.-The comparative statis
tics for 1919, 1914, and 1909 in Table 6 indicate a 
movement toward shorter hours of labor per week. 
In 1909, 64.3 per cent of the wage earners were 
employed in plants where the prevailing h.ours of labor 
per week were 60 or over, and in 19.14, 52.1 per cent, 
while in 1919 this proportion dropped to 45.8 per cent. 
On the other hand, in 1919, 32.8 per cent were reported 
for establishments where the prevailing hours of labor 
;vere 48 per week or less, compared with 7.5 per cent 
m 1914 and 6.8 per cent in 1909. · 

Size of establishments, by average number of wage 
earners.-The industry is one of relatively large units, 
the average number of wage earners per establish
ment being 106 in 1919 and 91 in 1914. In 1919, as 

shown in Table 7, 10 establishments each employed 
over 500 wage earners, 33.5 per cent of the total num
ber of wage earners, as compared with 5 establish
ments which employed 23.8 per cent in 1914. 

Size of establishments, by value of products.-The 
classification by value of products in Table 8 neces
sarily reflects the general increase in values. The 
average value of products per establishment increased 
from $304,000 in 1909 to $430,000 in 1914 and to 
$1,139,000 in 1919, but the increase in 1919 is due 
primarily to high prices, for on a quantity basis the 
procllrntion of coke in 1919 was but 28 per cent greater 
than in 1914 and the wage earners employed were hut 
39 per cent more than in 1914. 

Table 9 shows the distribution of the establish
ments by value of products for the two industry 
groups, in 1919. The smaller value groups are confined 
to the beehive oven group. The average value of 
products per establishment for this group was $505JOOO 
and for the by-product oven group $8,650,000. 

Character of ownership.-Table 10 presents the 
statistics for establishments classified according to 
form of ownership. The corporation group employed 
97.8 per cent of the wage earners and accounted for the 
same proportion of the value of products, a slight in
crease over the percentages for 1914, and the latter 
were in like manner slightly greater than the percent
ages for 1909. The 20 individual establishments and 
the 7 "All others" are beehive oven plants. , 

Number and horsepower of types of prime movers.
Table 11 presents the power statistics for the establish
mpnts. Electric power is employed very extensively, 
either purchased from hydroelectric companies or from 
other sources of supply, or generated at the plants. 
Of the total primary power, 93 per cent was utilized 
in the form of electric power in 1919, this including 
electric motor equipment operated with purchased 
current, specified as rented, and secondary electric or 
that generated by the establishment. In 1914 the 
ratio of total electric power to primary power was 
73.5 per cent, and in 1909 it was 65.6 per cent. 

Fuel consumed.-Table 12 presents the statistics for 
fue1, by kinds and by states. The figures for bitumi
nous coal include the coal charged into the ovens and 
used as material, as well as that otherwise used at the 
plants.~ 
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56 MANUFACTURES. 

'!'ABLE 1.-COMPARATIVE SUMMARY: 1919, 1914, 1909, 1904, AND 1899. 

1919 1914 1909 100! 1899 

PER CENT OF INCREABE,1 

··----··-------~---

1914- 1909- 1904- 1899-
1919 1914 1909 1904 

--- ---·-----11-----1-----1 -··---~ .. ·- --- ---·-- ·----
Number of establishments ......................................... . 

Persons engaged ......................•.•............•.....•........ 
Proprietors and firm members ................................. . 
Salaried employees .....•.•...............•................•.... 
Wage earners (average number) ............................... . 

278 

32, 882 
41 

3, 522 
20, 319 

231 

23, 463 
36 

2,320 
21, 107 

!~ifil~~=- ~~~r_s_c?.~~~~'. '.: ::::: :: : : : :: : : : :::,: :::::: :: :: : :: : :: : :::: :::: ~65, ~2ri; g~~ $161, ~~; ~;i 

Sala~~~~~~-~~~~~~::::::::::::::::::::::::::::::::::::::::::::::::: 
Wages ........................................................ . 

49, 905, 077 
7, 605 785 

42,200'.202 

16, 945, 929 
2,056, 977 

14,288, 952 

315 

31, 226 
101 

1 852 
29: 273 

62, 002 
$152, 321, 337 

17, 526, 495 
2, 072, 150 

15, 454, 345 

278 241 

20,4ig 17, 962 
48 

1,386 015 
18, 981 10, 999 

66, 060 
$90, 712, 877 

34, 767 
$36, 502, 679 

10,552,000 7, 883, 032 
1, 247,502 797, 296 
0,304,498 7, 085, 730 

20.3 -26. 7 13.3 15.4 

40.1 -2·1.9 52.8 13.8 
... 5i: 8' ··25:3· · ·a:i:a· "5i.'5 

38. 0 27. 9 54. 2 11, 7 

02. 0 87.1 -6.1 91.8 
126. 0 6.1 67. 9 m.o 
100. 0 -3.3 00.1 33. 7 
186. 0 28. 2 06.1 56.5 
196.0 -7.5 60.1 31.3 

Paid for contract work ............................................ . 
Rent and ta.xes .................................................... . 
Uost of materials .................................................. . 
Value of products ................................................. . 
Value added by manufacture 3 .................................... . 

g 3g~·~r 
2u;2oo;cm 
316, 515, 838 

02, 249, 104 

.... i. 746,' 398. 
69; 138, 328 
99, 275, 020 
30, 136, 692 

17, 029 
579, 827 

6-i, 024, 527 
95, 696, 622 
31,672, 095 

2,090 li6,500 
'515, 369 • 428 774 

29, 884, 532 19, 665: 032 
51, 728, 647 35, 585, 445 
21, 844, 115 15, 919, 913 

"4:i:i:o· ....... ······· ······ 
22,1.0 "'8.'ii· 'ii4:o· ··52:0 
219.0 3. 7 8.5.0 15,4 
200.0 -4.8 45. 0 37.2 

-----·--------- --------- ----~-----~-----'------'-"'-------'------"--··~--"--------
l A minus sign (-) denotes decrease. ' Exclusive of internal revenue. a Value of products loss cost of mntel'ials. 

TABLE 2.-THE COKE INDUSTRY, BY INDUSTRY GROUPS: 1919. 
- . . . . - -- - -- ----,. I ! PER CENT Group A- I PERCENT Group A-

Total Ovens Group B- OF TOTAL. 
Total Ovens Group B- l OF TOTAL. 

for the othertlian BJ;- ----- for the other them By-
industry. by-product pro uct !ndnstr~'. 

by-product product 

1-:~~fn ovens ovens. A B 
. ovens ovens. 

(beehive). (beehive). 

-- _______ ,_ 

--·-··--· 
,_. _______ 

--·---- ------ -- --·- --·- -··- -~·- -~H, ____ 

Number of establishments ....•. 278 222 56 79.8 20. 2 Salaries 11nd wages .............. $49, 905, 077 $19, 010, 501 .~:JO, 894, 576 38. I 61.9 
Salaries ........•.......•...... 7, 605, 785 2, 771, 731 4, BM, 054 36. 4 63,6 

Persons engaged ..........•..... 32,8~i 15, 140 17, 742 46.0 54. 0 Wages ........................ 42,299,292 16, 238, 770 20, 060, 522 38.4 61,6 
Proprietors a.nd firm members 41 -··········- 100.0 ...... 

Paid for contract wo1'k. ......... Salaried employees ..••.....•. 3,522 1, 3:J3 2,189 37.8 62. 2 81, 127 6, 918 74, 209 8.5 91. 
Wage earners (av. number) •.• 29,319 13, 760 15, 553 47.0 53. 0 Rent and taxes ................. 9, 302, 264 2, 657, 542 01, 644, 722 28.6 71.4 

Cost of materials ................ 224, 266, 674 78, 155, 895 140, uo, 770 ' 34.8 65.2 
Prlmary hQrsop6wer •......... _. 224,879 39 761 185, 118 17.7 82. 3 Value of~roduets ............... 316, 515, 838 112, 023, 466 2(}1, 492, 3721 :J5.4 66.6 
Capital ••• ; ..................... $305, 249, 622 $137, 906: 875 $227, 342, 747 37.8 62. 2 Value ad cd by manufacture'·. 92, 249, 164 3:J, 807, 571 58, 381, 593 36. 7 63. 3 

l Value of products less cost of materials. 

'l'ABLE 3.-PRINCIPAL STATES, RANKED BY VALUE OF PRODUC'l'S: 1919. 

WAGE EARNERS. 

STATE. 

VA.LUE Ol' 
PRODUCTS. 

VALUE ADDED BY 
l!ANUFACTURE. 

STATE, ~::~ ..., ~ 
~~~ ~~ 
i:lf!8 ~:e 
-<l~,g P-<:a --------1--- ... _ .. _ -- -· ----- - -- ----- _________ , __ 

United States. • 278 291 310 100. 0 • • • • $316, 516 100. 0 . . • . $92, 240 100. 0 ... 

Pennsylvan!B ....... 123 11, 536 39. 3 1 119, 730 37. 8 1 39, 377 42. 7 I 
0)1!0. •• • .. . . . . . • .. . . 13 3, 407 11. 6 3 46, 514 14. 7 2 13, 342 14. 5 2 
Alabama........... 28 a, 533 12.1 2 24, 669 7. 8 4 6

4
, 0
209
41 6. 5 4 

IJ!lnois... ....... .•. 4 l, 396 4. 8 5 16, 837 5, 3 5 , 4. 6 5 
West Virginia...... 57 1, 283 4. 4 6 81 369 2. 6 8 21 331 2, 5 7 

New York ......... . 
Minnesota .••...... _ 
Virginia .......... .. 
Kentucky .•........ 
Tennessee .•.•••.•.. 
All other states '· ... 

3 
3 

13 
4 
0 

24 

WA.GE l~ARNERS. 

643 
426 
849 
568 
272 

5,406 

2.2 10 
1. 5 13 
2.9 7 
1. 9 12 
o. 9 15 

18,4 

VALUE OF 
l'RODUCTS, 

$7,213 
6,469 
5,524 

~·~~~ 
74; 721 

2. 3 10 
2.1 11 
1. 7 13 
1, 4 15 
0.6 17 

23.0 

YA.LUE ADDED BY 
MANUFACTURE. 

$2,097 
1,407 
1,589 

974 
553 

20, 239 

2. a o 
1, 6 13 
1. 7 12 
l, l 14 
0.6 17 

21.9 ... 

---·-------·--·---"---~-~~··-----'~--'---''---'----''---"---- -----.!.---"---..!...--'---..!!..--...!~.-....:.:... __ _,___-'--

i Includes Indiana, rank 3, according to value of products; Wisconsin, rank 6; and New Jersey, rank 7. 
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TAnI,E 4,-PERSONS ENGAGED IN 'rIIE INDUSTRY: 1919, 1914, AND 1009. 

I I PER CENT I PER CENT 

'rotnl. I Con- Fo-
_oF ·roTAL~ Cen- 0:1' T01'.A.L. 

Fe-CLASS. SllS Malo. nmlo. CLASS, SUS Total. Malo. ~-----· 

year. 

IM~~ 
male. 

I Fe- yoar. 

' I~----
male. Malo. 

- - -

I 
------ ·---------·-- ---:-- --

All classes ....................... 19191 :12, 882 I :J2,460 422 98. 7 1. ~ Clarks and other snbordlnate salaried 1919 2,478 2,oas I 410 83.5 
1014 2:1 •rn:; 2:1,2;w 200 99.1 0.9 mnployeos. 1914 1, 746 1,540 I 206 88. 2 moo :n; 22n 1 :ll, 112 11'! 09. G 0.4 1909 1,139 1,0371 102 91.0 

rnrn 1,osri I 
== -~ 

Proprietors and officials ............... 1, OBO o 99. 5 0.5 
1914 !i!O (i!O ...... 100.0 100. 0 Wage earners (average number) ....... 1919 211,319 29, 311 8 ........ 
1909 814 807 7 99. l 0.9 1914 21, 107 21,104 3 --------------- lw:;;-,-;., 1909 29,273 29, 268 5 ......... 

Proprietors and firm mcm lmrs ..... 1910 41 40 1 
an I :m --- ----- ---

191'1 ····;; 100. 0 ...... 10 years of age and over ........... 1919 28, 909 28, 901 8 ......... 
1009 101 Ii 90 o5.o n. o 1914 20, 988 20, 985 3 -----·· 

Salarlecl officors of corporations .... 1U10 rnri I mt 4 ' IJ7. Q 2. 4 
1909 29, 187 29,182 5 ........ 

191-l MO 1'10 1100.0 ...... Under lG ymrs of ago .............. 1919 410 410 ......... 100.0 
1909 17'! 172 2 98.8 1.2 1914 119 119 ......... 100. 0 

Superintonrlrnts nml mmiagerR .... 1010 879 870 
1909 86 86 ........ 100.0 

······ 1100.0 ....... 
!UH t!25 ·125 100.0 ....... 
1000 5:.lO 5:JO 100.0 ...... 

----------~---······-.,-- ·-· -- ·-----.--·· .-.-----~·-·- L __ L 
·-·-··-- -·-·~-- .. ~~··------------------,~---·----·· 

1 r,oss than onc-Lonth or 1 per cont. 

'I:Am,1~ 5.-WAtm EARNEHS, BY MONTHS, FOH. STATES: 1919. 

['l'he month of m11ximnm omploymont is incl!cntoll by bold-faced figures an cl that of minimum employment by Italic tlgures.] 

Aver NUMilEI\ El!Pl.OYED ON liiTII DAY m' ·rum ldONTII Ol\ NEAI\EST REPllESEN'l'ATIVE DAY. 
age 

~~~cl Junu- l!'obm- March. April. 'f r 
1 1 

TA--ug-u--s·t··r:~.~~=----~~t~1-::::m_/ nece~~ 
during 11ry. ury. "' uy. · une. u Y· • her. ber. ber. ber. 
voar. 

S'l'A'l'E. 

Fe-
malil 

--
rn." u 

8 11. 
ll.O 

11) 
1) 

(1) --
(1) 
(1) 
(1) 

......... 

.. ...... 

......... 

Per 
cent 
mln1-
mum 
Is of 

maxi
mum. 

~t:~ States;·-·----· - - ----1-~-- ------ ----- ·------- --------- --.--·- ·- ---------
1019 ......................... 29,310 34,557 a2,'15\J 30,470 28,.J52 26,579 2a1 4s4 27,917 so,418 30r378 26,817 28,186 29,452

1 

76.5 
Othor than by-product 

ovens................. 13, 766 1
1
0
7
, 6
8
8
7
6
1 

15, 579 114,,11 082~81 1
1
3
5

, 0
44

12
0 

11, 778 1
1

,1
1
, 
0
8

2
10

1 
121 584 131 70·1 1

1
4
6

, ~5271 13, 847 131300 141 087 70. 6 
By-product ovens....... 15,553 , lG1 i>80 , , 141801 , 15 333 16, 7B ,• 1S,970 14, 796 151 365 72.li 

rn11 ......................... 211 101 22,as9 221 8·15 24,2os 23,257 22,012 211 476 21;aoo 20,759 20,255 19,071 17,903 11,110 n.2 
1909 ......................... 29,273 27,668 27,121 271 003 SG,461 27,022 281 301 29,100 29,475 30,852 321 390 321 789 S3,09l 80:0 

Alabama.............................. 31 fl:l3 -a,773 I a,781i -3,545 3,511 a,201 s,ooo :i,2021 a,f>.15 3,876 3,77~05 31 573 3,424 77.4 
llllnols................................ 1,806 1,625; 11 467 1,:

5
l4

0

;
2
'i 1,3:18 1,382 l,•JSO 1,508 1,~5347 1,~6828 11 3

5
5
9

4
1 

1,601 43.7 
Kentucky............................. 568 667 591 487 M7 580 517 v " 501 504 73. 0 

~~~:1~~~L:::::::::::::::::::::::::: ~~ii ~~~ m- i~~ j~~ ~Afl ~~~ i~~ m i~~ ~~ ~~~ m ru 
Ohio ................................. . 
Pennsylvania ........................ . 
Tennessee ............................ . 
Virginia .............................. . 
West Virginia ..... : ........•.......... 

4 267 
1s; 29s 

862 
929 

2,078 

a s:is 
12' ao7 

'a5o 
907 

J,9•17 

:l,047 

10,~~~ 
870 

1,572 

3t575 
10, 888 

205 
707 

1,210 

3,242 
10, }~~ 

774 
1,082 

TADLE (),-AVKllA<ll~ NlJMBlm OF WA<m EAHNrms, BY PltEVAIUNG HOURS OF LABOR PEH. WEEK, FOR STATES: 
1919 AND 1914. 

STATE. ",rol:ti!. 

IN T~S'fAllJ,rnIIMEN'l'S wmm1~ THE l'ltEVAJr,Ul(j 
nouns m· LAIJO!t PEit wm~K wmrn---

l t\~~il;!ll-- L\~i;n Ov"r 
4H.l 48 M. M 60. " 

04. 60. 

S1'A~'E. Totn.1. 

IN ESTA!JLISl!MENTS WHERE THE PREVA!!,ING 
HOUllS OF LABOR PER WEEK WERE-

---------------·-----
4•1 

aml 
nn
cler. 

Be-
twcon 

44 
1111cl 
48. 

48. 

Be· 
twoo11 

48 
and 
5•!. 

54. 

Bo-
t ween 

54 
and 
60. 

60. Over 
(IQ. 

mul I nncl 
60 

· 

-·-·-····---·-- - --·--- --------~ ·--· --- ·----- ---
United Htatos .. 1019 .. 29,!IHl :M2 17 ll,2;,~ ll:.ll J,854 41 307 ~,o:Oll,427 -;!;nnesota ............ .. 426 ...... ...... ...... ...... ...... ...... ...... 420 

043 ...... ...... ...... ...... ...... ...... ...... 648 
3,407 .............................. 1,094 ...... 2,313 

11, ~~~ ... ~~ .... ~~ 5, s1~ ... ~~~ 1, 1~~ .... ~~I a~~ 3, m 
s4u 32 .. .. .. 706 .. .. .. . • .. .. •6 50 15 

1, 283 23 2 568 3 211 ...... mo am 
----·-·--~--

191•1 .. 21,107 (') (') l,oH2 ~6 0,!137 11 809 41 762 6,2.11 NewYorlc ........... .. 
1000 .. 29,273 (') I (') 1,ll87 a:m! 7,ll!l5 1'1911,629 7,18'1 Ohio .................. . --- ==------.. ---------------- Pennsylvania •......... 

Alabama............... 3, 533 ... :.-:1-::::::-i.811:-:-::::r=--zn 1, 122 1, 053 'Tonnossee ............ .. 
llllnois................. 1,301\ ...... ...... 28 ...... , ...... 11 030 ...... 332 Vlrg!nfa .............. .. 
Kentucky.............. 508 55 ...... 25 ..... ·i 04 30<1...... ...... Wost Virginia ........ .. 

1 Includ~s 48 and nnflor ror 1014 n.rnl 1009. 'Corresponding figures not available. 
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TABLE 7.-SIZE OF ESTABUSHMENTS, BY AVERAGE NUMBER QI<' WAGE EAHNERS, l<'OH S'l'ATES: 1019. 

S'rATE. 

----
ESTABLISHMENTS E?ifl>LOYING--TOTAL. I 

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

Estab
lish

men1;s. 

Wage 
earners 
(aver-

age 
num
ber). 

! No 1to5 
I wage wage 
earn- earners, 

f ers. inclusive 
1---~ --- --··----

I ' . .c: 
'"'. I ,,...tr.! 
'~.-
' .0 i::i !s 

"' rxl 

6 to 20 
wage 

earners, 
inciusive. 

21 to 50 
wage 

earners, 
inclusive. 

51 to 100 
wage 

ca.rncn:, 
inC'lusiYe. 

101 to 250 
wage 

ear11ers, 
inclusive. 

251 to 500 
wage 

en.rncrs, 
inelnsive. 

501to1,000 
wage 

CU.l'Jl0l'S1 

inclusive. 

Over l,ooo 
\vage 

earnors. 
----·--·- ----·------ -····----- 1---,---

' .c: 

--------- -----,_ ---- -- ------ ~-- -

United States-In19.. 278 29,:ll9 48 145 61 818 55 1,900 ari 2,fl74 4·1 0,005 rn 7,071i 5 :l,017 6,818 
1914.. 2:ll 21,107 ...... 15 70 52 OO;J 75 2,417 :J9 2,089 29 4,llOll JG fi,010 ·1 20!H:l 2,53:l 

Alabama .......•........ -28~ --== 6 94 - 8 ~- 5 -- ;ms 2 . ao,g-~;J- 1,ari:l .... ~--~~...... l 1,077 
Illinois.................. 4 1,:mn ...... .... ... ....... ......... ..... 1 28 ....... ........ 1 17H 1 a:i:i 1 857 ............. . 
Kcntuckv .. -............ 4. 508 ...... ....... ....... ....... ....... 1 25 2 l4H ...... ........ J :·;M .......................... .. 
Mini1esoia....... .. .. . .. . 3 420 ...................... - .. .. .. .. .. . .. . .. .. .. .. .. .. 1 !II 2 a:rn ........................................ .. 
New York.............. 3 ti4:J .. .. .. . .... . . . . .. .. . .. . . .. . .. .. .. . .. • . . .. .. .. .. .. •• .. .. . .. .. • .. . 1 1111 2 li2·1 .......................... .. 

Oh!O ................... . 
Pennsylvania .. _ ....... . 
Tennesscu .............. . 
Virginia ................ . 
West Virginia ......... .. 

J:j :i, 407 ······ ··--73· ""897' 
:J 214 ·i 745 l, 0'1-1 504 ... 4;726 12a 11, 5:J6 24 :J2 42ll 25 17 1,2:i2 Hi 2,470 5 I, 7111 ...... ········ a 

G 272 ······ 2, 17 2 7L I 77 I 107 ...... ........ ...... ........ ······ ········ l:l 849 I 2 1 I:l 6 2!0 2 145 :i 4711 ...... ········ ...... ········ ······ ········ 57 1. 28:l 20 60 21 248 11 :J5(J 2 l:lll 4.~o ...... ········ ······ ········ ·····; ········ 
-~------~-----'·--~------------ ------- --·--~-·---- --·------·----··---- ----·----

TABLE s.-s1zg OF ES'rABLISHMEN'l'S, BY VALUE OF PIWDUGTS: mm, tol4, AND moo. 

VAI.lm 01'' l'RODUCT~. NUMBER OF 
1
1 AVERAGE NUMBER OF' 

ESTAnI.ISHMENTS. I WAGE EARNERS. 

1919 1914 19091-19~0--~~ 1909 -1 

1· 

ii YAJ,UE ADDED BY MANUFACTURE. 

j'---~,~-~ ----- 1914 1909 
VALUE OF :Pl\ODUC'r. 

---··--·------··---·--------· ---- --·--- - '------ - -----1 
1919 

All classes................... 278 231 311i 29, 310 21, 107 29, 273 i $316, 515, !J38 

Less than S5,000.. ... .............. 6 7 11 5 · 20 ---231 19, 122 
$5,000 to $20,000.................... 31 18 40 93 129 5:JO I !l87, :.!0•1 
s20,ooo to $100,000.................. 58 91 127 1 063 2, 188 a, 524 : a, 180, G3li 
Sl00,000 to 3500,000................. 3~04 2702 } 120 I { 23', ?10425 } 8, 045 / J:l, ·160 !II { 2195', 200048,, 1513137 $500,ooo to s1,ooo,ooo............... / 
$1,000,000annovor .... _........... 69 23 17 22,551 10,725 11,730 J 268,073,3:JO 

rn1.1 10011 

$\JU, 275, 020 $~;,,6U6~~~;· 1-~ll~:;.;ll, l~; 
2~~: Jrff--1. 2g: ~~f i =:T:ER 

4, 578, 995 0, 780, 74:J 1 l, OM, ·112 
HJ, 074, 02:! } '!I' 81' 710 i { 5,288_, 7-11 
14,211, 072 . " . o, . ' 7 1'1-1 521 
o-I, I!il, 01J7 50, 780, tmx ! , 78: tmri: 77U 

PEI\ CENT llIS'fl\JllUTJON. 

} 

$30, iao, 002 sa1, 012, 095 

7,235 
HU, 8f>8 

1, 652, 329 
U, 119, 321 

19, 2G7, 954 

. 

2,566 
393, 912 

2_, 143,327 

LO, 0011357 
lH_, 230, 933 

Al!classos .. ____ ._ .......... _ 100.0 100.0 10~.o I 100.0 r.-~.-....... 1 100.oT~---~;;l~~~r---~-o~------;~:-;r- 100.-01:----~;;:-~r-~ 
Lessthan$:i,OOO................... 2.2 3.0 3.51 ('} (') 0.1 (1) (1) (I) '1'1 ( 1) (1) (1) 
$5,000 to $20,000 ........ _........... 11. 2 7. 8 , 12. 7 O. 3 0. 6 1. 8 O. l O. 2 1. 3 O. 1 0. 3 I. 2 
$20,000 1.o $100,000 ........ _ .... _.... 20. 9 39. 4 1 40. 3 2. 3 9, 3 12. O 1. O 4. 7 7. 1 I l. I 5. 5 6. 8 

=~~~:~~~~~:ti0&~~g66 ::::::::::::::: i~J ag:~ } as.1 i{ 1~J} 34.a 4o.o { ~:~ iU } as.51'{ n } ao.a au 
$1,000,000 mu qvcr .... _....... •• •. 24. 8 10. O ! 5. 4 I 76. ll 45. 7 40.1 8·1. 9 64. O _ -~'i~---85. 3 -·-- 03. 9 57. 5 

1 Less thnn one-tenth of 1 per cont. 

TAnT,Jl 9,-SIZE OF ESTABLISIIMENTS, BY VALUE OF PRODUO'rS, BY INllUS'l.'lW CHWUPS: mm. 

WAGE VAJ.UE OF YALUE ADDED BY \\r.A.cJE VALUl~ Oli~ VALUEAJJDEDDY 

Nnm- EARNERS. PRODUL'TS. MANUFACTURE. Num- EARNEM. l'RODUC'l'S, MANUFAL"l'URE. 

ber ----- -- ller -------------·- -- -------·-- -----INDUSTRY AND VALUE of INDUSTRY AND VAJ,UE of I Per OF PRODUCT; ost11b- Aver- Per Per Por OF PRODUCT. O>t1>]J- Aver- Por l'or· 
llsh- age cent Amount. cent Amount. rent !Mt- ago cont Amount .. cont 

Amonn t. I r~)1t men ts nun1~ of Of o! ITICHlt8 mun- or or 
bor. total. total. total. bor. t:otul. total. total. 

------- --- ------ --- -- -- -------- ·- -- ------ -· ----------· ·--··· ~·------ - ·--- ---- --- -----·-·-
The coke industry. 278 29,if!O, 100. 0 $:lHi,fil5,8:!X 100. 0 $92,249,104 100 0 Other thl\n by-prod-

-,-- --- net ovens (bee-
Loss than S5,000 ........ 0 5 (!) 3~~'~5~ (') '5 873 - (l) h!ve)-Con tinned. 
•5,000 to s20,ooo .••.•••. 3l 93 o. 3 o. 1 12\1: 83S 0.1 $100,000 to $500,000. _ ..... 7~j 2,.t35 l7. 7 $18, 081, 0"10 10. l $5. 0H2, :n 4 15.0 
$20,000 to $100,000 ...... 58 663 2. 3 a, mo: aan 1.0 1,014, 412 !. 1 S50o,ooo to st.ogo.ooo ...... 30 3,087 22.4 22, 2li3, lill6 JO. 0 o, :l21, 243 18. 7 
$100,00D toS500,000 ...... 80 M~g 8. 7 19, 048,517 6.0 5, 2'8, 741 . 5. 7 $1,000,000 arnl ver ....... 23 7,539 54.8 68,262, OM 60. 0 21, 358, 520 63. l 
$500,000 to$1,000,000 .... :J4 11. 8 2;;, 206, 933 P.O 7, 144,521 7. 7 
$1,000,000 arnl over .•.•• 69 22;551. 76. 0 268, 073, :J36 84.9 78, (\li5, 770 8.5.3 By-protlnct ovens .... [i() 1n,m;:J JOO. 0 2a.l, 4112, 372 100. 0 58, :J81, 593 100.0 

-- -----== -- I 
-- -----

other than hy-w·orl- Less than $5,000 .......... ...... ······· ············ ······ ··········· ····· 
nctovens(hoe lve). 222 13, 706 lOO. 0 112, 02a,.rn6 100. 0 a:i, ;;01, 571 1100. o $5,000 to $20,000 •......... ...... .. .. ifii;756' .. o:i· ... ·41;63i;' "6.'i -- ----- ---- $20,000 to SlOO 000 ........ 2 5G 0. 4 

Le<s than S5,000 .......... 0 5 (l) 19, 122 (I) 5,8731 (') $100,000 to $530 001. _ ..... •l 110 o. 7 !!Otl, 877 0.5 206, 427 0. ~ 
$5,000 t.o $20,000 .......... 31 03 o. 7 387, 294 0. :J 129, 838 0.4 $500,000 to $1 000,000 ...... 4 a7l; 2.4 2, 953, 3fi7 1.4 823, 278 1.4 
S20,000 to $100,000 ........ 56 007 4. 4 3, 018, 880 2. 7 969, 777 2.9 $1,000,000 and over ....... 46 15,012 00. 5 200, 41 o, 372 08.0 57,307, 21i3 98. 2 

1 Lass than one-tenth of 1 :per cent. 
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TAnr,1~ 1.0.-CHARAC'l'El\ OF OWNERSHIP: 1919, 19l·t, AND 1909. 

NUMBER OF 
ESTABLISH· 

MEN1'S OWNED 
BY-

AVERAGE NUMBER OF WAGE EARNERS. VALUE OF PRODUCTS. 

---·· -------------~~--

In establishments 
owned by- Per cent of total. or establishments owned by- Per cent of tota 1. 

INDUSTRY AND STA.TB. 

'l'otal. '"---~·--- ~---

Ind!- Cor- All 
vid- pom- oth
ual8. tlons. ors. 

----1 
I 

Indi- Oor- All 
vld- pora- otll
uals. tlons. ers. 

Indi- Cor- All 
vid- porn.- oth
uals. tions. ers. 

Unlii1g~~~t_0,8.:........... 20 251 7 29, 319 1

1 
507 28, 06'1 148 1. 7 97, 8 0. 5 

Otllor thrm by-
riroduct ovons 1 

(beehive)...... 20 195 7 13, 706 I 507 13, lll 148 3. 7 95. 2 1. l 

B~;£~.~-~.1'.:.'.;. ..... 56 15,rir,a \ .. ,.
0
,·
0
·,:i· 15,553 1~.Jo[., .. 0

8 
··o·.·.~· 

rnH.. ........ .... ... 19 20fi 7 ~J, 107 ,, 20,.l3:J 171 2.1 ,, 
moo................. 21 277 1 1 20, 2n :1, 2u 21, <110 so2 1. 2 113, s 2. o 

Pennsvlvania ............ 17=90=-7: 11,5ao 1·1 ·l\J.1 10,Kot~i:!H-l- 4.3 -01.•1 I.a 
Other than 'by-product ovons '1 ' • ' 

(beehive) .................... 17 RS 7, 7,000 I •191 7,:l27 148 6.2 01.0 1.0 
By-productovons............. ..... 11 ••••• 1 3,567 ...... :J,507 ...... 1 

...... 100.0 ...... 

All other stutos.......... 3 152 I 17, 783 l:l 17, 770 ...... ; o~ O!l. o 
Other than by-product ovons I 

(beehive).................... 3 1071 .... · 1 5, 7\l7 13 5, 784 o. 2 mi. 8 ...... 

~~rocl~~ ove_n_s. ·_:_-_:~~~~ ·: : :~~ -~~--·-::-_-_ 11, 0~0--------~~ 1180 ________ 10~~~ ·I 

Total. 

I 
Indlvid-

uals. 

I ---·---

1$316, 515, 838 S0,037,170 

1112, 02:J, 460 B,0371 170 

I 20-l, ·192, 372 . 2; (JiJf;; 000. I , oo, 215, ooo 
1 

95, 6\JO, 622 3, 158J l(jK 

-
1110, 730, 5SO 5, 975, ·111 

I 10,um,a12 51 075,Ul 
I 49, 561, 247 ···-······· 
: 106, 785, 240 Ci!, 759 

i 41, 854, 124 61, 759 
i 154, 031, 125 ............ 
I --

Corpora- All 
tlons. others. 

·---- ·--···~----

$309, 4'11, 015 $1, 037, 053 

104, 948, 643 1, 037, 053 

204, 402, 372 ... 6i8;iioo· 05, 659,000 
Ol, 280,407 1, 258, 047 

112, 717, 52fi 1, 037, 653 

63, 156,278 1, 037, 553 
40,561, 247 ··········-

106, 723, ·!90 ............. 

41, 792,365 ............. 
154, 931, 125 ·-········· 

Ind!- Oor-
vid- para· 
uals. tlons. 
------

. 1.9 97.8 

5. 4 93. 7 

...... 100,0 
:i.o 90. 4 
3. 3 95. 4 
----

4. 0 94. 2 

s. 5 o. 0 
...... 10. 0 

o. 3 99. 7 

0.1 0. 9 
...... 1100. 0 

A 11 
h-at 

er s. 

0 .3 

0 .9 

0 
1 

1. 

1 
... 
... 
. .. . .. 

TAnr.g 11.-NllMHKH AND 111.ms.EPOWElt OF TYrgs OF PIUJ\rn 1wvKttS: rnrn, l!ll4, AND moo. 
, 

NUMllllR OF ENGINES OR MOTORS. lIORSEPOWEl!.. 

-----~·-----

l'OWim. 

I 
Amount. Per cent distribution. 

11114 I 1909 -
rnl9 1914 I 1909 1919 rn14 1909 

~ma~;~~\~:;:·t~tnl. ................................... ! 2, 897 '1, 706 1 \ l,_o~;- _--_--_---_-22·1:~;0_1 _ ~~~~;-1---62-,-60-2 .• - --;oo. o - --- --~~~. ~--1---10-0:-~ 
11110 

owned .............................................. 1- .9,17 755 406 ' 1511,328 82,0871 47,9631 66.8 01.91· 76.0 
Steam1 ........................................... ! OU 743 I 480 148,,178 R0,507 4'1,591 06.0 66.l 71.2 

Engines ................ · ....................... 
1 

7H6 (') (') 75, 25-0 (') (') I 33. 5 ........... 
1 
........ .. 

Turbines ..................................... , 155 (') (') 78, 222 (') 
1 

(') i 32. 6 .. -................. . 
Internal-combustion engines .................... ., 6 12 6 1, 850 2, 120 I 1, 2121 0. 8 1. 8 I !. 9 
Wator wheels, turbines, and motors .............. !............ ............ ,,,

0
4
0 

....... 
7
.,-
1
,·r,;;

1 
..... ---

3
-
7
-,-;-.-

10
•• , 14,~03?.1 ..... ·33;2· ...... 32:

1
--1 go

3 
•• 8
4 Rented, electric ..................................... .1 1,050 1,011 uv u 

Eleci{~~teci::::::::::::::::::::::::::::::::::::::::::::::I 7:~~~ ~;6~f1==·=1=,=~b=l~=1·- 2~1:m - ~~;~~~I n;~g! I l~~:g I 1~g:~ I 1gg:~ 
Generated by estnllllslnnonts roportlng ............... I a, 9(\11 I, 72·1 1, 032 I J:l.J, 012 I 50, 760 27, 310 64. 4 . 57. 4 I 66. 5 

--~·--·-···----·---·-----------·-···------'---· 
1 lllguros for ho1·sc11owor incluclo for 1009 ihe amount ro11orted under the bond of" Other" owned power. 
'Not reported sopm·11tL•ly. 
•Inclucfos 885 of "Other" rontocl power. 

'.l'AHLN 12.-FUEL CONSUMKU, BY STATES: uno. 

COAI.. 

~i'ATF.. Anthmciio 
(tons, 2,240 
pounds). 

--------··----------------····-·-·-··--··-- --·--·----------·---·-··---~ 

Tlllmnlnous 
(tons, 2,000 
pounds). 

5, 281, 552 
2, Mi7, 020 

870, 773 
8·11),288 

1,Mll,901 
7, mJ5, sso 

30, 512, 8.11 
,147, 003 

1 482, 814 
2: 242, 720 

11,052, 142 

Colee 
(Lons, 2,000 
pounds). 

Fuel oils 
(barrels). 

llnsoJino 
arnl othnr 

voltttilCJ oils 
(barrels). 

Gas 
(l,ooo cubic 

feot). 

·--·-------

........ ~~ .. ~:: ......... 8;086" :::::::::::::: :::::::::::::: 

.................................................... 2;288 

........... 456' .......... 408" :::::::::::::: 2,306 
53 .............. .............. :17,951 

fiOO, 182 6, 717 a,:i:rn HOG, 885 
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SPECIAL STATISTICS. 

Products.-Table 13 presents comparative statistics 
for products for 1919, 1914, and 1909, including 
figures for coking coal consumption. The products as 
compiled and reported by the Geological Survey rep
resent total production inclusive of subsidiary coke 
and coke-oven by-products produced by esliablish-

mcnts not engaged primarily in the manufacture of 
coke, and exceed in the aggregate the value of the 
products reported for the establishments constituting 
the classified industry, to the amount of $5,540,-
870 in 1919, $6,338,285 in 1914, and $2,381,761 in 
1909. 

'l'AHLE lB.-PRODUOTS: I 1919, 1914, AND 1909. 

[Tons, 2,000 pounds.] 
-- -""-----··---···---. ----·----·-· -·-------·----- -----· ~--- -

1919 1914 1009 191'1 1909 

COAi,. PRODUCTS1i'-·COl1tinuc1l, 

Coal used for coking, all cstablislunonts, By-products from retort or by-product 
ovens: · tons ..................................... 65,fi87,m8 51,623,750 59,:JM,Oa7 

di G11s-

Coke: 

PUDDUC1'8. 

Tho classified industry \establish
ments engaged primari y in tho 
ma1111facture of coke), all products, 
,-a!t1e ............................. $aHi, 515, s:.1s sou, 275, 020 S95, 600, 022 

Coke and coking bv-products all 
establishments inc1uding subsid
iary coke prodncts of establish-
ments in other ind1111trles, vulno t •• $322, 050, 708 SI05, so:i, 305 $08, 078, 3&l 

Tons. . . . . . . . .. . . . . . . . . . . . . • . . .. .. . .. 44, 180, 557 :14, fJ55, 914 30, :l15, 005 
Value ................................ $258, :iao, 740 

Madeiu-
$88, 33·1, 217 $89, 005, 483 

Beehive ovens-
Tons. . . . .. . . . . . . . . • . . . .. . . .. . .. • . .. . 19, 042, 030 23, :J35, 971 3:J, OGO, 421 
Valuo ................................ 

1 

$08, 004, 972 $50, 254, 050 $69, 530, 794 
Retort or by-product ovons-

'.l'ons. . • .. . . . . . . .. .. .. . .. .. . . . . . • .. . . 25, la7, fl21 11, 219, 943 6, 254, 044 
--···-v~~ue ................................ s100, 244, 768 __ $_:i_8,_0_80_,_rn~ __ s_20'..:34, oso 

1 From report of Geological survey. 

Productio11, M cubic feet................ 415, fi.12, 205 
Bales-

M cubic feet. . . . . . . . .. . . . . . . . . . . . . . . 103, 07:l, 970 15, 791,220 
llluminating· arnl householrl pill'· 

poses .......................... . 
Industrial purposes .............. . 

5, 2:18, 4811 ........................ . 
138, 170, 701 ........................ . 

To public sorvl!l'c corporations ... . 
Value .............................. . 

Tar

40, 055, 7,{2 
$W, os5, 001 ··so; ooil; 5s;i · .. i2; ooo; iii 

Productlon, gallons..................... 288, 808, 76,! 
Salos-

Gallons ............................. 217, 080, H! 
Value............................... $1l, OJU, 2or. 

100, 001, 315 
$2, 8117, 274 

60, 126, 000 
$1' 408, 611 

Ammonia (sales)
Sulphatc-

Pounds............................... 557, !HO, ll:ll 170, 763, 000 I , 
Value. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $211 OW, 718 $!,GUO, 500 

Anhydrous or frco 11mmonh1 "- $:J, 075, 771 
J;'ounds ............................... 51,040,74•1 ............. 

1 

Value ................................ · I s:;, no~. U50 $2, 958, 034 
Bonzo! products (sales), valuo. . . . . . . . . . . . $12, Oi8, 88G __ } _____ $o_u_1_ ' ... 0. 0 __ 1 $419, 307 
Other coking produc~s, vain~:.·:~_:::·:·~·_· l __ sllll5, l''.2 __ 

'Incluclcs liquor 11nd sulphate sold on pound basis NUa. 

G EMERAL TABLES. 

Comparative summary, by states.-Table 14 gives 
comparative statistics for the principal items, number 
of establishments, average number of wage earners, 
primary horsepower, wages, cost of materials, and 

.value of products :for the census years Hll9, 1914, and 
1909. 

Detailed statement, by states.--'l'ablc.15 is a detailed 
statement, by states, for the census of 19Hl. 

TAnE 14.-00MPARATIVE SUMMARY, BY STATES: 1910, lfll4, AND 1909. 

Num.I Wage I Cost of I Value I I Num- Wngo I Cost of I Value 
Oen- ber of I eamers Primary Wngos. maf.e- ofprod- I Cen- borof 011rnors Primary 

Wages. mate- olprod· 
· rials. ucts. (aver- rlnls. nets. 

STATE. SUS estab- (~~'!{' horse· STATE. I SUS es tab· horse-
yoar. lish- num- power. ----·-· i yonr. llsh- age power. ··---·-·-·---~-·-----

nnm-
monts ber). Expressed in thousands. men ts bcr). Expressed in thousands. I 

---- ----------------··----... i-- -·-----~--·-··----

$224, 26i 1$316, 510 
I 

All ind1is: rics ....... 1919 278 20,319 224, 870 $42,299 Pennsylvanln ........... · 11919 12:l ll,53G 72, 752 $15, 554 $80,354 $119, 730 
1914 231 21, 107 120, 327 14, 280 69, 138 !19, 275 1914 108 n,871 30, 213 6,035 29, 820 42, 900 
1009 315 29, 273 62, 002 15,454 64;025 95, 697 . 10m 146 15, 331 26, 091 8,'!36 33, 762 51,816 
== = = == 

'l'enncssce ................ 11919 Alabama- ................. 1019 2S 3,.13:{ 13, 147 3,48·1 18, 028 i6:~~~ 0 272 2,3•1!i 260 1, 45·1 2,01 
1914 18 2,209 11, 728 1,261 7,363 llll-1 ri 170 40:! 74 5l:J 605 
woo 35 2,5Bll 5, 766 1,283 B,371 8,8f3 . 1909 8 250 370 87 478 586 

Illinois ................... 1910 4 1, 390 9,0lf> 2,400 12,628 10, 837 Virgin In ......•........... \ 1mo 13 840 1,243 1, 08-1 3, 935 5 524 
1914 3 1, 178 13, 054 942 .5,828 7,810 101-! 11 852 2,057 38-1 1,070 1;001 

Kentucky ................ 41 
1000 16 1,425 1, 700 543 1, 818 2,416 

1910 568 3,308 760 3,470 4,453 
1914 5 472 3,300 209 820 1, 250 West Virginia ............ l!llO m 1, 28.1 9,493 1,420 6,037 8,369 

Ohio ..................... il,55\l 
1914 5,_1: 1,302 2,920 092 1, 893 2,97 

1910 13 3,407 43, 119 33, 172 46,.514 1000 71 ·l,•125 5,307 1,004 5,012 7,563 
1914 5 ·189 2,325 352 1,607 2,157 
!000 4 216 1,2.10 120 0-10 851 All other stales .......... l!lHl 30 6,47fi oo, 557 10, 778 64, 570 88,403 

1014 22 4,474 48, 171 3,080 20, 224 20, 484 
rnon 3fi 5,015 22,058 3,321 15, 944 23, 022 

-·--- -----·~-~----··--· --------------.. ··---·-·---.. ·-- ---·- ··-· ---·--· ··- ------· -·· -----·--··-~ 



STATE. 

COKE. 
TAnr,E 15.-DE'l'AILED STATEMENT, BY S'l'ATES: 1919. 

WAGE EARNERS 
DEC. 1/i OR NEAREST 

REPRESENTA'f!VE DAY. 

NUMUEI\ OF I 
~~~ABLIS::ENTSJ _____ - --~:::~S ENGAGED lN TllE-:D~STRY~---·---- -

I -·---·-..,..--.....---·- ·--

Toto.I. A D 

~f~a· Clerks, etc. Wago earners. \ 

Pro· of!i· _______ _ ... -··---·0:------------------
prle- cers, 
tors super- Number, l!ith day of-

Totul. , o.nd in- Total. I firm Lend- Aver- ------~---"-

16 and over. 
Un
der 
16. 

i mom- on ts, Male. m~~~. ago 

I 1 
b1irs. and mim- Maximum Mlnimlllll Fe-

1 

Capital. 

61 

EXPENSES. 

Se.le.ries 
and wages. 

Otliciala. 

I man· her. month. month. Male. male Mae. 

umtodS~« ...... ''" ~;; );;-,.,-!-~; :·:: 'oo' --;;;;-,-,-;.,,· ~.;;, ~; ;; .; -;;-;;; '"'~ --;:,_;. ;,.;·~~.,; ;; .;;-;-~ 
A-Othortllanby- = =" ==== ---

product ovens 
(beehive) .. ···· · 222 222 . . . . . . 15, 140 41 400 777 lfiO l:l, 700 Ja 16, 778 My 11, 778 15, 039 15, 032 1 

B-By-product I , 6 137 906 875 

ovens........... 5G •••••• 56 17,7•12 ••••.• OH 1,201 2M 151 553 f Ja 17,871 Oc 12,970 15,818 151 372 7 439 227, 342, 747 

Alaba.mo.n··········· 28 23 5 H,X30 2 ioa 179 13 3,533 8; 3,870 Te3,ooo 3,632 31 632 ..... ~ 
Illinois............... •1 4 1,010 .....• 89 119 30 1,396 .fa 1,625 Oc 710 1,558 1,558 .•....••... 
Kentucky ......... ··· •l 3 1 ti27 . . . . . . 22 :Jl O 508 Ja 667 Ap •187 504 564 
Minnesota............ 3 ...... 3 /ilO .....• l:l 07 4 426 De •183 Jo 367 483 481 ... 2. :::::: 
New York .......... - - 3 3 083 •. . . . . 21 17 2 613 Ja 898 oc 4·17 473 473 
Ohio.................. 13 .... i. 12 3,8•17 ••.•.• 109 268 03 3,407 J!\ ·1,257 Oc 2,256 3,154 2,713 ... 2. 439 

28, 927,905 
25, 931, 172 
4, 765, 766 
9 508,441 

11;573,436 
•JS, 242, 369 

Pennsylvania......... 12a 112 11 1a,nrio 38 :ion 035 175 11 ti36 Jo. 13 293 J 9 859 12,.112 1'2,403 
Tennesseo... .. . . . . . . . 6 5 1 1!110 l 10 !l 1 '272 Ja '302 .;fy '165 3•16 346 

3 125,341,038 

Mg~·~8~ Virglnio.. .. . . . . . . . . . . . 13 l:J ...... 

1 

022 . . . . . . :n 38 4 8·19 Jo. 020 My 774 902 902 
\VestVirginia........ 57 5:J ·I 1,-l:l7 .....• 80 no 8 11 28:! Ja 2,073 No 000 1,530 11 530 
All other states 1•••••• 24 12 12 Ii, (J.10 . . . • . . 10-J 3'18 08 5,'lOO • • . . . ..• • . •. .. ••. ••••• •• 5, 743 5, 742 

12;035:737 
91, 135, 734 

···········1 ...... 
1 

I 

State. 

Sah1rios 1ind wagos
Continucd ." 

Clerks, 
ote. 

Wtigo 
ell!'llCl'S. 

BXP};NsEs-conttnuod. 

Itcnt and taxes. For materials. 

iror 
con
troot 

worlc. lil\nt of 
factory. 

'faxes 
Fcdomi, 

stato, · l'rincipal 
county, matorials. 

o.ml 
local. 

Fuel and 
rent of 
power. 

Value of 
products. 

Value 
added by 
manufac

ture. 

POWER, 

Primary horsepower. 

11--------------·--

Total. 

Owned. 

Steam 
on gin es 

(not 
tur· 

bines). 

Steam 
tur· 

bines. 

Inter- Rent-
nal- ed 
com- olec· 
bus- trio. 
ti on 
en-

gines. 

1,WB,081 

2,371,627 

377,236 
237, 12.5 
46,317 

~g,~~ 
425:411 

1,423, 758 

~~,~~~ 
158: 083 
774, 937 

Eloo
tric 

horse
power 
gener
ated in 
estab
lish

men ts 
report· 

lng. 

--------/-- ··--•-••••-··-••m••~·•-•"'"'< ~-·-•'••••••-.-•---··-----·-------·-"--.~---·•••••• ~ _______ , _____ , ___ ------------- ---

United SLates •..... $:l,9:!0,077 .$12, 200, 202 $81, 127 $lll7, 217 $8,835,017 $2~,-1971210 $2001709,.104 $316,515,838 $02,2-191164 2241 879 75, 256 73, 222 1> &10 H, 551 13,J, 012 

A-Otherthunby-====- -- =· ~-----~ 

product ovens I 
(bcehtvo) ......•. 1,473,0iiO 10,238,770 0,018 318,706 2,:.ms,~30 7,405,378 70,750,517 112,on,-100 33,867,571 39,701 

B-By-prodtwt 
ovens ........... 2, •Jtl2, .:21 2n, on~::=- H, 2on ~-1,_o,_.1_0_0_, 2._1_1_

1
_10_,_0_01_,_8_a2_

1
_1_3_0,_0_1_s,_o_-1_1_

11
_2_0._1,_<1_92_,_a_12_

1
_5_R_, a_s_1_, fi_9_a_

11
_1_ss_,_1_1s_ 

Alabama............. 2011 0:11 :~ 1 48:J,H25 . .•.•..• 381 29:1 •117,Hl4 
Illinois............... 257, ·177 2, :wo, 848 . . . • • • • . a, 507 1, 195, 591 
Kentucky............ Tl, 110 7511, 5Hl . • . • • • . • . . • . • . . . . 2-1, 175 
Minnesota............ Ho,.iori 00-11 71•1 • • • • • • • • . . • • • • 118, 3'19 
NewYork ... ,........ 271 8~2 1,Hl7,:J2:l "70,1l21· . 258,840 
Ohio ................. 1!0H,~l58 o,orm,:H7 1,·LUO ~··~·~72 tH0,702 

1, llfl8, HOG 
8lH,561 
441, oon 
·157,'173 
520, '155 

2, 783, 735 

1111 929, MO 2·l, 6691 105 6, 0•10, 680 13, 147 
11,773,15'1 10,837,02•1 4,209,309 9,915 
3,037,337 4,453,285 07'!,039 3,308 
•l,5131 R73 01•108,M•I 1,-197,308 z, !

7
74
0 •!1 586,226 71 212,747 2,007,000 n 1 .._ 

30, 388, 211 46, 514, 213 13, 3•12, 267 •13, 119 

22, 436 4, 133 •••.•• 13, 192 

52,820 69,089 1.850 61.3.59 

5,1125 
4,815 
2,650 
2,618 
2 341 

rn;o1w 

5,250 
5,100 

458 
112 

2,379 
12,000 

•••·•• 2,372 

:::::: 200 
•••.•• 5,044 

980 2, 775 
!)70 13,582 

Pennsylvania ......... 11 !lllH,028 
Tennesgeo.. .......... 8,oao 

15;cma,na2 
25U, fi20 

1, 084, i>72 
1,.110, 5!17 
8,0171 41H 

ll,018 127, 5Hl 1, 105,330 10, ntio, 090 09, 793, G25 lllJ, 7301 580 30, 376, SOS 72, 752 17, 435 '10, 608 •.•.•• H, 709 
4,710 22,rno 0·10,021 1111,012 2,010,sris 553,219 2,3.15 2,220 125 •••.•...•.••• 

Virginia ....... _ . . . . . . 00, :l02 
West Vlrglnla........ ll7, t\04 
All other states 1 . • . . . 770, 1-15 

Ol 1 7M 071205 100,ll92 317•141 428 5,52'11215 11 588,795 1,243 233 •.....•••.... 1,010 
0,9(\[) 152,770 547,551 5,489,687 ~,308,098 2,331,460 9,493 3,829 ••·•··· •••··· 5,064 

19,2M 

115,358 

3,951 
13,991 
1,240 

420 
. 1 633 

24;039 

53, 942 
1,242 

201 
620 

33, 433 224,32•1 14,442,620 4,780,5•1.5 ·19,(195,761 7·1,720,450 20,238,14-1 53,308 17,523, 6,590 ······12H,195 ______ __: _____ ~-----····-·-------------·---·---____::....... __ ...'... ____ _;_ ___ _;_ ______ -'----'----------
1 All other stntcs onlbrnco: Colorado, a (A, 2; n, 1) ost11llllshments; Georgia, 1 (A); Indiana, 5 (B); .Maryland, l(B); :Massachusetts, 1 (A); Michigan, 2 (B); New 

Jersey, 2 (A, l; B, 1); New Mexico, 2 (A); Oklahoma, l (B); Utah, 1 (A); W11shington, 3 (A); und Wisconsin, 2 (A, 1; B, 1) • 

• 



SALT. 

GENERAL STATISTICS. 

General character of the industry.-This industry 
embraces the establishments engaged primarily in 
the production of salt. 

The major part of the salt industry pertains to manu
facturing, although it is closely relat.ed to mining or 
the extraction of materials from the e1trth, which 
statistics of materials and products are collected 
annually by the Geological Survey. The production 
figures are as compiled by the Geological Survey and 
have been coordinated "\vith the general statistics for 
the industry. 

Comparative summary.-'l'able l presents the gen
eral statistics for the census years 1879 to 1919, 
inclusive. ,, 

Principal states, ranked by value of products.-
'l'able 2 summarizes the more importnnt statistics 
for the industry, number of establishments, average 
number of wage earners, value of products, and 
value added by manufacture, by states, ranked 
according to value of products. 

Persons engaged in the industry.-The age classifi
cation of the average number of wage earners in 
Table 3 is an estimate obtained by the method de
scribed in the "Explanation of terms." Figures for 
states will be found in Table 13. 

Wage earners, by months.-The statistics for wage 
earners, Table 4, are intended to show the steadiness 
of employment, or the reverse, in accordance with 
the industrial conditions existing during the year. 
Females constituted but 6.5 per cent of the average 
number of wage earners employed in 1919. 

Prevailing hours of labor.-The figures in Table 5 
show a movement toward shortening of the hours 
of employment. In 1919, 20.1 per cent of the wage 
earners were employed in establishments where the 

prevailing hours of labor per week were 48 or less, 
whereas in 1914 but 6.7 per cent were in establish
ments of this character, n.nd in 1909, 4A per cent. 
On the other hand, in 1909, 83.6 per cent of all wage 
earners were in establishments whore the hours of 
labor were 60 or more per week, this percentage 
decreasing to 62.6 per cent in 1914, and to 33.1 per 
cent in 1919. 

Size of establishments, by average number of wage 
earners.-In 1919 the average number of wage earners 
for all plants was 76 as compal:ed with 52 in 1914. 
In 1919, as shown in Table 6, 22 establishments each 
employed over 100 wage earners, in tho aggregate, 68.4 
per cent of all wage earners, as comp11red with 15 
establishments of the same clt1ss in 1914 with 56.9 
per cont of all wage earners. 

Size of establishments, by value of products.-The 
average value of products per establishment increased 
from $144,000 in 1914 to $436,000 in 1919, though this 
increase is largely due to enhanced values, and this 
condition accounts in the main for the changes from 
lower to higher groups shown in Table 7. 

Character of ownership.-'l'able 8 presents statis
tics showing the character of ownership. Although 
a considerable number of establishments are owned 
by individuals or :firms, yet the corporation group 
controls the bulk of the industry. Theso establish
ments reported 97.6 per cent of tho value of all prod
ucts in 1919, 97 per ct:mt in 1914, and 91.3 per cent 
in 1909. 

Number and horsepower of types of prime movers.
Table 9 presents the statistics concerning power. 

Fuel consumed.-Table 10 presents statistics for 
fuel, by kinds and by states. The figures for gas 
include both natural and manufactured. gas, chiefly 
natural gas. 

'.rABLE !.-COMPARATIVE SUMMARY: 1919, 1914; 1909, 190,1, 1899, 1889, AND 1879. 
. - ..• 

1919 

···-·-

Number of establishments .......... 86 

Persons engaged .................... 7,082 
Proprietors und firm members ... 40 
Salnrled employees ............•. 1, 117 
Wage earners (average number). 6,495 

Primary horsepower .•.............. 
Capital.. .•. : ........................ 

43, 187 
$47' 725, 231 

Salaries and wagos .................. 9, 909, 50G 
Salaries ......................... 2J 556, 086 
Wages .......................... 7, 353, 420 

Paid for contract work .............. 31, 490 
Rent and taxes ... I, 081, 807 
Oost of muterlals .. : :: :: :::: :::: :: :: : 16, 027, 791 
Value of products ................... 37, 513, 821 
Value added by manufacture• ...... 21, 486, 030 

---------~ 

1 A :minus sign (-) denotes decrease. 

62 

I 

PER CENT O~' !NCl\EASE.1 

1914 1909 1904 1899 1889 1879 ---~--··--··--~------·-··-------

lllH- 1009- 11!0•1- 1899·· 1889- 1879-
19111 1914 11109 11104 1899 1889 

--------·- . -----·-·----- ___ .............__ --·-·---- ---- ----· ---- - --
98 124 146 150 200 268 -········ ······· ····-·· ····-·· ....... ······ 

5, 7~g 5,5n 5,1~~ 5,2~i (') ('~ 43. 2 -3.8 7. 9 -1. 7 ······· ······ ('). C' ···.i21i:0· ::ai: u · -14.9 7. 4 ······· ······ 
587 570 418 406 ~ (') (' 30. •1 3. 0 "(i)'" "{•)" 5,089 4,936 4, 006 4, 774 4, 255 4,289 27. 0 3.1 5. 8 -2.3 

20, 007 27 203 19; 43'1 23, 805 11, 552 8,470 48. 9 o. 4 40.3 -18.0 106. 6 36.3 
$33, 151, 13·1 s20, on; 793 $25, 580, 282 $27, 123, 304 $13, 437, 749 $8,225, 740 44. 0 14. 3 13.4 -5.7 101. 8 63.4 

4, 009, 703 3, 250, 170 2 553 R24 2,410,888 11782, 491 1, 200, 023 147. 0 23. 4 27. 3 5. 0 35. 3 4J,5 
968, 409 71R, 730 

1 
{187

1 
425 499, 748 /'l (') 167. 0 34. 7 il7.5 -2.5 ······· ······ 3, Q.11, 29·1 2, 531, 4-10 2, ooo;aoo 1, 911, 140 ') (') 1•12. 0 20.1 22.5 8.1 ....... ······ 

• 59, .563 122, 407 26, 313 
• 1i~·~6+ (') (') -47.1 --51. 3 ....... ······· ····--· ······ 179,3'11 140, 725 ' 115 •112 (') (') 1,005.0 10. 8 ....... ·····-- "82."6' :..:ii: ii 01 213, 030 5, 203, 31)4 4.160; 137 3,335: 922 1, 820, 770 2, 07'1, 049 1.55. 6 20. 0 2•1. 9 24. 9 

a, 010, 333 11, 327, 83·1 o; 437, 002 7, 906, 897 5,484, 618 4, 8~9, 500 167. 0 2,1.2 20. 0 18. 5 45. 3 13.6 
7, 797, 303 o, 12•1, 480 5, 271, 525 4, 630, 975 3, 057, 848 2, 755, 517 176. 0 27. 3 10. 2 13. 8 20, 6 32. 7 

·---·---·- - ·-----·------· 
1 Figures not available. ' Exclusive of internal revenue. •Value of products less cost of materials. 
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TABLE 2.-PRINCIPAL STATES, RANKED BY VALUE OF PRODUCTS: 1919. 

ST.l.'rE. 

VALUE OF 
Pl'!.ODUC'l'S. 

United States.: Rli 6, •195 too. o 
1 
.... $'17, 5J.I 1011. o 

Michigan ......... · 
New York ..... -.. · 
Kansas .......... ·· 

12 2,(J(i:J :ll.Sr 
Iii 1,nx 20.8, 
12 I, 1172 10. ii 

M, O!i-1 :~7. !i 
11,0llU 2·!. :l 
ti,lu:J lii.fi 

VALUI!l ADDED 
RY MANUFAC· 

'l'Ultll. 

;21,.1xn 100. o .•. 

71 t~li an. g l 
ii, rn8 2-1. 1 2 
·a, U8u 18. U 3 

~ 
STATE, 

i$ 
'O fil 
5l s 
,0 

§ 
z 

Ohio .............. 5 
California .......... 21 
'I'oxns ............. 3 
Wost Virginia ..... 4 
All other states ..... 10 

WAGE EAB.NERS. 

---------
~€ fili~ .i·~ µ "'"' 8~ ~s § ~~ 

~g ~ 
~~ 

;a 
-----

535 8. 2 4 
4•16 6.0 5 
277 4.:l G 

71 I.I 9 
303 4.G 

VALUE OF VALUE ADDED 

PRODUCTS. DY ldANUFAC-
TURE. 

.S__:_ 
§~ 

l'l 
.~,...:.. i:i 

§-grC3 §'d~ -o 

~ 
fil+I µ 

o~§ <>] 0 8l § <> .E § S.,"' ·~~ s ~"' t·i=: "'"' ~ "'" P:l 
<~,g <~& P-<-t; 

,e+> ;a ;a --- ----- -
$2,608 7. I 4 $1,287 6.0 4 
2,286 6.1 5 1, 201 . 5.6 5 
1,016 2. 7 7 536 2.5 7 

213 0.6 9 92 0.·1 9 
I, 985 5.3 1,481 6.9 

. ····-····----·----- ------ ------·---------'-----"----'----'---'-'------'-----~~·---~--~ 

'!'AHLE :J,-PERSONS EN"GA.GEll IN THE INDUSTRY: 1919, 1914, AND Hl09. 
-=~=-..=ooccc:o==-"--'·i ccc.c==--=c" 

'1Cu~ l 
er.ASA. s11s Total. Male. m 

re-
alo. 

yo11r. 

All c!tlsses....... .. .. . . .. .. . . . . . . llll \l 
!OH 
lUOU 

Proprietors am! olfichils. . . . . .. . .. . .. . . rn1~ 

100\l 

Proprietors and fl rm mom hers .... · rntJ 
moo 

Salaried ofllcors al corponitions.... mm 
1014 
1U09 

Supe1'iute11dcnts aml numo.gers.... 1010 
1914 
1000 

7,082 
5, 730 
5,580 

7,lll2 
5,25() 
5, 132 

357 3-11 
277 257 
201 270 

40 30 
GO ·12 
7'l 59 

10\l 10•! 
88 86 
9•1 94 

208 207 
120 129 
123 123 

.. 

fi70 
RO 

HS 
--

lG 
20 
15 

10 
18 
15 

5 
2 

.... 
1 

... ... 

·-
PEI\ CENT 
OF 'l'O'l'AL. 

-··-----· CLASS. 

Malo. Fe-
male. 

--------- ~·--··------~---·---~.-· --·-
01.3 8. 7 Clerks and other subordinate salaried 
91. 0 8.4 employees. 
92.0 8.0 

'== = 
05.5 4.5 
92.8 7.2 Wage earners (average number) ....... 
9-i.8 5.2 -----
75.0 25.0 
70.0. 30.0 l6 years of age and over ........... 
71l. 7 20.3 

95.4 '1.6 
07. 7 2.3 Under 16 years of age .............. 

100.0 . ..... 
99.5 0.5 

100.0 . ..... 
100.0 . ...... 

'l'Anr.E 4.--WAGE gAH.NERS, DY MONTHS, FOB. STATES: 1919. 

Ccn-
SUS Total. 

year. 

-----
1919 830 
1914 370 
1909 353 

1919 6,405 
1914 ~,089 
1909 4, 036 ---
1919 6,470 
1914 5,076 
1900 4,929 

1919 25 
1914 13 
1909 7 

Male. Fe-
male. 

-----
595 235 
266 104 
276 77 

6,076 419 
4, 733 356 
4,580 356 ----
6,060 410 
4, 720 356 
4,575 354 

16 9 
13 ""2' 5 

['rho month of mllxlmum omploymont ls iudicuted by bolcl-faoed figures und that of minimum employment by Italic figure.!,] 

S1'ATE, 

Aver
age 

number 

NUMllEl\ llMPJ,OYllll ON 15Tlr DAY OF TIIE :MONTI! 01\ NEA!\EST REPI\ESENTATIVE DAY. 

PEI\ CENT 
OF TOTAL. 

--~~·-"·-

Male. 

--
71. 7 
71. 9 
78.2 

93.5 
93.0 
92.8 

---
93. 7 
93.0 
92.8 

64.0 
100.0 

71. 4 

Fo· 
male. 
--

28. 
28. 
21. 

6. 
7. 
7. 

3 
1 
8 

5 
0 
2 

6.3 
7.0 
7. 

36.0 

···2:· 

em
ployml 
ilmlng 
year. 

Jan
uary. 

Feb· 
ruary. Murch. April. May. June. July. Octa- Novem- Decem-

Per 
cent 
mini
mum 
is of 

maxi-ber. ber. lier. 
mum. 

United States: 
1919......................... 0,·105 61 •1:l3 01 220 0,170 6,101 5,99

8
4 6,114 61 443 61 900 6,771 7,110 0,826 6,789 !H.3 

~~~~icis'.:::::::::::::::: o,m o,~~~ 5,~~~ 5,~~g n,~~~ s,~ii6 5,~~~ o,~ o,!~~ e,~~~ a,:~ 6,~~~ o,~~~ ~U 
1914......................... ii, 080 •l, 731 4, 1164 ~!' 887150 5, 000 5, 126 5, 128 55, ~6279 5, 221 5, 448 5, ,92 ~' 10571)0 4, 971 84. 7 
10011......................... 011 0:10 4,s40 '1,•102 , 11 077 -11 9s1 5,132 ,. s,19s 5,192 5,158 y' 4,636 .sa.o 

--::::=- ===== =---= == 
California............................. •1'10 407 •112 42'1 423 •136 .J18 4M 507 519 522 516 
Kansas · l 072 1,051 1,0Rl. I,070 1 008 1,04'1 1,048 1,021 11 127 1,123 1,154 ~·~~~ 

f~~Jif {~~ii~HiiHTHLi i:~~~ r;ii~ };~~t r:~u ~:~~~ ~:ni i:~t~ i:m i:ifi i:n~ i:m i:m 
West Virginia......................... 71 8•1 39 43 64 71 75 88 96 94 90 50 

473 
980 

2, 755 
1,~M 

224 
li8 

78. 0 
85.4 
69. g 
83.4 
74. 5 
66.1 
40.6 

TADLE 5.-A VERA GE NUMBER 0 [•' WAGE E1\ RNJ<}TtS, DY PHEVAILING HOURS OF LABOR PER WEEK, FOR SELECTED 
STATES: 1919. 

=====--=-~------·---~===oc·c·c.-.c,~"'-'"=·-=o·cc" .. =-o-.==========.,======================= 

STATE. Total. 

Unlted States: 

IN ESTAll!,JSIIMF.NTS WIIF.RE THE PREVAILING IIOUI\S OF 

M t\~e°o"n 
l\lld 44 
un- cmcl 
dcr. 48. 

LAllOR Plm WEJCJ{ WJCRE-

48.1 

ne-
twoon 

48 
und 
54. 

54. 

Be-
tween 

54. 
and 
60, 

60. Over 
60. 

1919........... 6, 405 2 12 1, 291 547 1, 021 1, 470 1, 416 736 
1914.......... 5, 089 ('l (') 3•10 .. .. . .. 772 792 2, 538 647 
1909.......... 4, 936 <' (2) 21'! 459 135 2, 991 1, 137 

c·r === =-- = -lil ornla.......... 446 2 10 I 157 . . . . . .. 185 . • . • .. . 92 , .•.... 
ansas ............. 11072 • .... ............. .. •.••• ....... 284 503 285 

1 Inoludcs 48 and under !or 1914 and 1009. 

STATE. 

Michigan .......... . 
New York ........ . 
Ohio .............. . 
'I'exns ............. . 
West Virginia ..... . 

Total. 

2 063 
1;128 

535 
277 
71 

IN EBTAB,LISl!ldENTS WHERE THE l'REV AILING IIOURB OJ' 
LADOR PER WEEK WERE-

44 Be· 
and tween 
Ull 44 48, 

der~ ~i~ 

Be-
tween 

48 
and 
54. 

5i. 

2 541 ....... 411 
..... ...... 276 169 895 

::::: :::::: ···227" ... ~'.~. ::::::: 
..... ...... 4 ....... ao 

Be-
tween 

54 
a,nd 
60. 

587 
446 

66 
50 
37 

llO. Over 
60. 

42S 94 
206 236 

91 

• Corresponding figures not available. 

.. 
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TABLE 6.-SIZE OF ESTABLISHMENTS, BY AVERAGE NUMBER OF WAGE EARNERS, FOR SELEC'rED STATES: 1919. 

TOTAL. ESTABLISHMENTS EMPLOYING-

No lto 5 6 to 20 21to50 51to100 101 to 250 Over 
wage wage wage wago wage wage . 250 
earn· earners, earners, earners, earners, earners, wage 

8'1'.A.Tl!, !~~: (;~!~e ers. inclusive. !nclusivo. inclusive. --i~clu~:~: ____ -~~~-~!~~~ -~:':~-

number). Estab- Estnb- Wage Estab· Wage Estab· Wago Estab· Wage Estab- Wage Estnb- W 
llsh- l!sh- lish- llsh- Jish- n lish· l!sh- age 

ments. ments. earners. ments. earners. ments. earners. ments. cnr ors. ments. earners. ments. earners. 

-·-- -----------------------·--------·1 ··-· ·-- ---1 ·--- ······ ---·-····----1- ---- ---------- ---- - - ---- ------- ---

UnitedStates .................... 1019 .. 1 86 6,495 6 15 35 10 103 13 438 20 1,479 16 2,423 6 2,017 

Cailtornla . .' ............................ ~:~~::i :: 5

'~:: I :~ 
2

~= ;~ 
1

~ 
1

~: ~ =::~ 
1

:--_:'~:~ ----~~: ... ~:~~~ ...... ~. = 
647 

Kansas ....................................... ! 12 1,072 ••.•••• .••••.• •••..... 1 11 2 08 5 314 3 405 1 ..... 27~ 
Michigan..................................... 12 2,063 1 3 ....... ........ .•.••.. ........ 4 320 4 002 3 1,072 
NewYork .•••••••• .' ......................... 1 16 1,728, 3 10 1 8 2 55 4 292 4

2 3
00
2
2
9 

2 671 
Ohlo •••••••.•••.••.•.•............••.••••.••• 1

1 

5 535 ....... ....... ........ ....... •••••••• 1 49 2 157 .............. . 
Texas........................................ 3 277 .................... 

4 
...••• 

1 
....... ii" 1 50 .• ..... ......... 2 227 ............. .. 

We1tVirginla.................... ......... ... 4 71 2 fi6 .............................................. . 

-----------··---------"''-----"~---, _______ _!___ ---------- ··-·--··------·------------ ---

TABLE 7.-SIZE OF ESTABLISHMENTS, BY VALUE OF PRODUCTS: 1019 AND HJH. 

VALUE or l'RODUGT. 

All classes .............•.••••••.....••......•..•...... 

Lesg than $5,000 ........................................... . 
55,000 to $20,000 ............................................ . 
$20,000 to $100,000 •...•...•..•....••.•••.••.••.....•.••...... 
$100,000 to $500iOOO ...••••...••..••.•....•.•..•....•..•.•...• 
$500,000 to $110u0,000 ....................................... . 
s1,ooo,ooo ana over ......................................... . 

NUMllEI\ OF AVERAGE NUMBER OF 
ESTABJ,JSinlENTS. WAGE EARNERS~ 

1919 

80 

12 
9 

15 
20 
10 
11 

98 

22 
18 
20 
35 
2 
1 

1919 

----··~·-"····~ 

0,495 

s 
3·1 

249 
2,010 
1, 139 
3,049 

1914 

----
.5,089 

44 
166 
553 

} 4,326 

VALUE OF PitODUC'!'S. 

1919 1914 

---·--··---- --·-"-

$37, 513, 821 $11,070,333 

26, 520 55, 168 
105, 077 2201 818 
819, 554 1, 107, 780 

{ 8,36:J, RSO } 6, 822, 518 12, 626, 507 
21,376, 260 

PEI\ CENT DISTRIBUTION. 

{ 

VALUE .ADllJW UY 
MANU~'ACTUJ\E. 

1919 1914 

·~ --··----~--

$21, 486, 030 $7, 797, 303 

22, 721 40, 497 
r>S,510 140, 634 

403, 83l 673, 957 
4,-142, 700 } 4, 220, 187 o, 936, 215 

12, 246, 001 

!----------------------------------------··--- ····-- -------
All classes .......................... : . . . . . . . .. . . . . . . . • 100. 0 =1=0=0.=o=ll===10=0=. o=il= ==10=0=. o=li,====100=. o=

1 
100. o 100. o 100. o 

Less than $5,000.. ••.• •. . . .. . . . . •• . . • . . • • . • •. • .• . . . .. •. . ... • 14. 0 22. 4 0.1 0. 9 0.1 O. 4 O. 1 
$5,000 ta $20,000............. . . . . . . . . • . • • . . . . . • • . • • • • • • . • . . . . 10. 5 18.1 O. 5 3. 3 O. 3 1. o o. 2 
$20,000 to $100,000... •. • .• . .. •. •. •• . . ••• ••. . .•• •• •••.••.. ... . 17. 4 20. 4 3. 8 10. 9 2. 2 8. 3 2 3 

0.6 
1.8 
8. 6 

s100,ooo to $500,000................................... •• • • . .. 33. 7 u 3 31. O } { 22. 3 } !/{ 20: 7 } 
$500,000 to $11000,000... ... . . . . . . . . .. • . • .•. . • . • . . . • •• .• . . . . . . 11. O 2. o 17. 5 85. o 18, 2 89. 7 19, 7 J 89. O 

s1,ooo,ooo ana over ........................... _._._·._._·_·._._·._._· ._ • .:...._1_2._s--'------~~----4:~---------~-1._o __________ J _______ ---~~~-------

TABLE 8.-CHARACTER OF OWNERSHIP; 1919, 1914, AND 1909, 

" Num- Average Nurn- Avoruge 
Cen- ber of nnmhcr Value of Con- ))Cf Of 11mnber Value of CHARACTER OF OWNERSIIIP. SUS cs tab- of products. CHARACTER 01' OWNERSillP. S\lS CStl\b· of products. year. lish- wage year. llsh- wage 

men ts . earners. mcnt;s. Olll"UC!'S. 

--------------·--- -- ---- ·----· -- ··--··-·----- ----------··-··--·-··-·· ---···-

All classes ............................... 1919 86 6,495 $37, lil3, 821 Per cent distribution: 
1014 08 5,089 14,070,333 Individual •.••••......•..•••.•••.•.......• 1019 10. 5 0.8 0.3 
1909 124 4,936 11,327,834 1014 13.3 1. 9 1.1 

1009 20.1 5.6 
Individual. ................................... 1919 9 50 109, 171 

Corporation ................................ 1914 13 98 rno, ooo 1919 77. 9 95. 2 97. 6 
1009 25 (1) 637,438 1914 71. 4 95. 5 97.0 

1000 67. 8 91. 3 
Corporation •.•..••.......•..•.•••••••.••••..•• 1919 67 ~· i~~ 36,604, 513 

191<1 70 13, 055,000 All other .................................. 1019 11.6 4.1 2.1 
1909 84 (1) 10,345,414 1014 15. 3 2.0 1,8 

~05 
1009 12.1 3,0 

All other ...................................... 1919 10 800,137 
1914 15 131 255 000 
1009 15 (1) 34A;os2 

1 Figures not 1wailahle. 
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TABLE 9,-NUMBER AND HORSEPOWER OF TYPES OF PRIME MOVERS: 1919, 1914, AND 1909. 

POWER. 

NUMBER OF ENGINES 
on Mo•rons. IlORSEPOWEl\. 

65 

Amount. Per cent distribution. 
1910 19H 1909 

mm 1014 1900 19111 1911 1009 

-------- ------
519 43, 187 29,007 Primary power, total...................................... 807 

1----1-----1----1:1----.:..-1 ___ _:_ __ 1----~ 
478 27, 263 100.0 100. 0 100. 0 

35,345 25, 757 
34,309 2-i, 900 
20,300 24, 900 

Owned................................................ 420 
Stcamt ..•.......•.• : ............................. 370 

~~~~?:S:::::: :::::: ::::::::::::::::::: :: :: ::: aE~ 

3M 397 
309 345 
309 345 

26, 008 81. 8 88.·8 95.4 
25, 118 79.4 85. 8 92. l 
25, 118 68.1 85. 8 92.1 

4,910 . ..•...... 779. 
981 Internal-combustion engines. . . . . . . . . . . . . . . . • . . . . . •9 

Water wheels, turbines, and motors............... 7 

........ 42· ...... "5i. 
3 1 

(')· 11.4 . ........... ....... 2.'9 
782 2.3 2. 7 

Rented .......................... •. ·.. . . . . . . . . . . . . . . . . . 381 , 195 81 
Electric..... . . . . . . • . . . . • . . . . . . . . . . . . .. .. . . . . .. .. . • 381 195 81 
Other ............................................................................. . 

Electric .•......•••.•.....•.•.• ·········.··········•······· 
Rented ............................................... . 
Generated by establishments reporting ...............• 

l, 126 
381 
745 

553 
195 
358 

239 
81 

158 

55 78 

7,842 3,250 
6, 706 3,250 
1, 136 ···-····--···· 
2,842 7, 7·12 
6, 706 3,250 
1, 136 4,492 

108 0. 1 0. 3 0.4 

1, 255 18.2 11. 2 4.6-
1,241 15. 5 11. 2 (, 5 

14 2.B ····-······ 0.1 

3,425 100.0 100. 0 100.0 
1,241 85.5 42. 0 36.2 
2, 184 14.5 58. 0 63. 8 

____!._\---------------------------'---·-·-----·---- ---------------------------'-------
! Figures for horsopowor include for 1909 tllci mnount reported under tho hca'J of" Oth'!!r' • owned power'. •Not reported sciparately. 

TAnr,E 10.-FUEL CONSUMED, BY STATES: 1910. 

COA! .. 

Anthm- Bltumt-
clto nous 

(tons, (tons, 
2,2'10 2,000 

pounds). pounds). 

Gaso· 
Coke Iino aml 
(tons, Fnol oils other 
2,000 (barrels). volatilo 

pounds). oils 
(barrels). 

Gas 
(1,000 
cubic 
feet). 

-~------==--=-==-----------
COAI,. 

Anthra- Bitumi-
citc nous 

(t911s, (tons, 
2,2-10 2,000 

pounds). pounds). 

Gaso-
Coke line and 
(tons, Fuel oils other 
2,000 (barrels). volatile 

pounds). alls 
(barrels). 

Gas 
(l,000 
cubic 
feet). 

---------------1-----------1 
United Statos.1919.. 811 251 0.171 447 61 020 1261 581 17, 046 45, 085 

1914 .. 85,804 714,402 535 55,443 (') 869,330 
==--~·~ ==--==---::::::::=== 

California................. • . . • • • . . • 102 . . • . . • • . . 35, 038 047 100 
Kansas............................ 128,035 533 31 1538 ••....... 35,927 
MlcWgan................. ......... 471,402 .................................. . 

N:ow York................ 81, 251 
Ohio .............................. . 
Texas ............................ . 
Wost Virginia .••.......•.......... 
All other st11tos ................... . 

1 Inc!uclocl in figures !01• fuel oils. 

SPECIAL STATISTICS. 

153,640 
nu, 210 
6:J,436 
15, 970 

5,532 

10 3 44 ••••.••. 
1, 800 2 2 900 
4, 571 60, 000 5 ..•....• 

........• ......... ......... 8,158 

. . .. . . . . . . . . . .. .. . 16,0·18 

Products.-Table 11 presents comparative statistics.of products for 1919, 1914, and 1909. 

TABLE 11,-I'RODUCTS: 1919, 1914, AND 1909. 

111111 lll14 1909 

Number ot ostablisllmonts ....••••..•••..•.. 80 98 124 

Products, total value .... "............ $371 5131 821 $14, 070, 333 $11, 3271 834 
Salt: =~====----

Tons (2,000pounds)... •. . . .. . . . . • .. . .. . 61 882, 902 141 872, 056 4, 195, 628 
Value .... '............................... $27, 07~3, o. ~3.i $10, 21$1

12
3 •• 
1
18
1 

$81 311, 120 
.A. verage value, ton. • .. • • • • • . . . .. • .. v SL 89 

------------
Bromine: 

Pounds ................................. 
Value •.•.••..•...•.................•..•. 

· Avemge value, pound .............. 
Calcium chlorl<lo: • 

Tons (2,000 pounds) .................... 
Value ......................•............ 

A vorago value, ton ................. 

All other products, vnluo ................... 

1919 11114 1909 

------

1, 85-l, 971 576, 901 500, 725 
$1, 23i&~g~ $20~b~g $57, 600 

$0.10 

20, 123 19 403 12' 853 
$321, 500 s121: 766 $63: 108 

$12. 31 $0.28 $4.92 

$8, 882, 562 $3,474, il5 $2,895, 307 

i Includes solar salt, Porto Ille~:··-----;-·------- · 
t Oalolu:m-magt1eslum chlorlde marketed in the United States, production from natural brine; not Including that obtained in the manufacture of soda. 

G·ENERAL TABLES. 

Comparative summary, by states.-Tn.ble 12 gives 
comparative statistics for tho principal items, number 
of establishments, avern.ge number of wage earners, 
primary horsepower, wages, cost of materials and 

110780-23-·-5 

value of products for t.he census years 1919, 1914, 
and 1909. 

Detailed statement, by states.-Table 13 is a detailed 
statement, .by states, f~r the year 1919. 
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TABLE 12.-COMPARATIVE summary, BY STATES: 1919, 1914, AND 1009, 

-· .. --

Num- Wage I Cost or I Value of 
earners Wages. mate- prod-

Cen- ber of Primary 
es tab- (aver- horse-

rials. ucts. 
STATE. SUS 

lish- age power. 

·-·- -
Num-

Ccn- ber ol 
STATE. ans estab-

year. l!sh-

-----
--------. ---":1·~-=:a~1Val~ 

Wago 
earners 
(BVClr-

age 

Pr imary Wages. ~Bto.- prod
orse- rials. ucts. 
owor. ---- ------~ 

h 
p year. nun1 .. 

men ts. num- men ts. ber). ber). Expressed in thousands. Expressed in thousands, 

-----·-- -- --·-· ------ --

-;353 S16, 0281 $3;,-;,~~ 
--·-· --·---- ·-·---- ----- --·- ··--·-""" --- -- --~-

United States ....... 1919 ~r, 6, 495 43, 187 Ohio ...................... 1919 5 535 8,250 
4,9:17 
4,034 

$675 $1, 380 $2,668 
1014 GR 5, 089 W, 007 3,041 6,273 14,070 1!114 ' 813 

1909 124 4, 936 27, 263 2, 531 5, 203 11, 32~ 1009 8 648 

=::-===== ==== 277 California ....... .' .......... 1010 24 446 2,976 ti:i7 1,084 2,286 Texas .................... 1919 3 
1014 22 347 2,079 202 397 1, 215 1914 3 140 
1009 19 402 1,228 212 242 740 1909 6 Hl2 

Kansas ...• -· ......•.•..... 1010 12' l,072 8, 719 1, 145 2,207 6,103 West Virginia ............ 1919 4 71 
1914 0 4A7 4, 791 27'1 661 1,334 1(114 3 117 
1909 10 451 3,387 188 blQ 1, 106 1909 3 110 

M:lchlgan .••.....•........ 1010 12 2,00:J 10,321 2,539 0,339 14, 054 All other states ........... 1919 10 303 
1914 1.5 1,434 8,3Hi 091 2,067 4,421 19H 12 201 
1900 27 1,303 6,628 745 1,6-13 3,653 1909 18 275 

New York .......... -...... 1010 lfi 1, 728 7, 219 1, 784 3, 911 9,099 
1014 26 1,.110 6, 5•JO l'l!O I, 305 3,554 
1000 33 1,525 0,023 765 1,195 2,897 

---·----
TABLT~ 13.-DE'I'AILED STATEMENT, BY STATES: 1919. 

PERSONS ENGAGED IN TIIE INDUSTRY. 
WAGE EARNERS, DEC. 15, OR NIUR· 

EST REPRESENTATIVE DAY. 

-----
So.la- 'Clerks, otc. Wo.go earners. 16 and over. Under 10. 

Nutn- riod - --- --·-~·---· 

beror Pro- offi-
BT.A.T.E. estnb- prie- cers,e Number, 15th day 

llsh- tors super- or-
men ts Total. and Jn Aver- Total. 

firm tend-
Male. Fe- ago Male. Fe- Male. Fe-

mom- en ts, male. num- male. male. 
bers. and ber. .Maximum Minimum 

man- month. month. 
ngors. 

-- --- -- --·- --- ----- ---- ------- ---- --- -~----- --··-

United States ..... 86 7,682 40 317 595 235 6,495 Oc 7, 110 My fi,904 7,023 6,514 481 17 11 
-- ------- = == 

California •••.•••••••.... 24 MO 20 37 25 12 415 No 509 Je 393 482 I 434 43 2 3 
Kansas ............. _ .•. 12 1,331 1 60 142 56 1,072 Oc 1, 154 De 986 994 I 939 55 ...... 
Mlchitan; ............... 12 2,513 95 257 98 2,063 Do 2,255 Mh 1,923 2,274 2, 110 154 JO ""3' Now ork .............. 16 1, 851 5 56 118 44 1, 728 Au 1, 917 Fe 1, 598 1,851 1, 730 109 ...... 
Ohio .. -.................. 5 591 .... ~. 26 16 14 535 Oc l 604 Ap 450 570 505 65• ...... ······ Texas ................. -- 3 308 13 12 l 277 Se 336 No 222 333 298 35 ...... ...... 
West Virginia ........... 4 92 12 4 5 71 Au 96 Fe 30 98 98 "'"20' ""ii" All other states ' .••...•. 10 356 0 18 21 5 303 ........... ............ 421 301 5 

EXPENSES-continued. 

----

1,656 
800 
447 

1. 092 
515 
335 

2, 045 
1,02) 
1, 281 

Cnpitlll. 

$47, 725, 2.11 
4== 

4, 008,367 
5, 807, 400 

12,804,398 
15,367,008 

4, 525, 920 
1, 046, O\Jl 

847, 944 
3, 257, 137 

POWER, 

441 1,204 2,197 
361 1, 090 1,807 

307 480 1,0!~ 
7D 227 42/i 
82 21 . 407 

66 121 213 
.51 94 169 
46 09 13! 

300 506 1,985 
131 258 755 
1;12 229 581 

EXPENSES, 

--------
Sal!lries and wages, 

--··-··-·-·---

OfficleJs. Clerks, 
etc. 

------
$1,344,648 Sl,21l,43~ 

O•i, 605 38,395 
238,071 255, 114 
413,813 490,017 
338, 291 320,623 

139, 147 46,275 
32, 590 17, 742 
28, 770 8, 196 
59,361 35, 076 

Salaries Rent and taxes. For materials. Primary horsopowor. 
and 

wages-
Con. Value 

STATE. -- For Value ol added by 

con- Taxes products. manulac-
tract Federal, Fuel and 

ture. 

work. Rent of state; Principal rent of factory. county, materials. Wage and powor. 
earners. local. 

--~~·-

United State! .... _ $7,353,420 $31,406 $171,416 $1, 810, 301 sn, 339, 024 $4, 687,867 $37,513,821 $~1,486,030 

California .............. - 537,358 4, 771 38, 995 53 715 959, 415 125,045 2,285,927 1,201,407 
Kansas ................. '1,144, 736 24,000 610 500:007 1, 540, 197 666,322 6, 192, 603 3,986, 174 
Mlchl~an ..•••••••••••.. 2,539,083 ··-····· .1,350 511,348 4, rn1, 499 2, 131, 420 14,053, 799 7, 714,880 
New ork .............. 1, 784, 269 ......... 5,690 460, 575 2,877, 244 1, 033, 258 9, 008, 775 5, 188, 273 

Ohio._ .................. 675,207 .... fiaa· ... 4;oio· 109,421 932, 947 447,442 2, 667, 780 1,287,391 
Texas .................. 307,094 2~,m 310, 544 169, 915 1, 016,031 535,572 
West Virginia ..••.•.... 65,802 . ·2;225· · i2o; 752· 68 538 52 583 212,832 91, 711 
All other states.• •••..... 299,871 131: 169 443; 540 01; 882 1, 985, 984 1,480, 562 

1 Same number reported for ono or more other months. 
'All other states embrace: Louisia1111, 2 establishments; Nevada, 1; New Mexico, 1; and Utah, 6. 

.... 
Owned. 

_______ £. 

Inter-

Total. Steam nal-
engines Steam com-
~not tur- bus-
ur- blnes. tlon 

blues). 011-
glnes. 

----·~· ----
43, 187 W,399 4,910 981 

---== 
~,~rn 755 240 783 

0,533 744 
10;321 5,538 1,~g ''. ... 2· 
7,219 6,298 66 

8,259 6,~~~ 950 5 

~·~~ 433 33 
875 150 67 

2;945 1,480 ·····-- 25 

Wa- Rent-
ed.• ter 

pow-
er.a 

-- ---
55 7,842 

= 
5 1,103 

1,442 

"'56' •3,038 
155 

...... 37' 

....... 200 

.... -. ·i;44a· ...... 

Elec-
Lrlc 

horse-
power 
gen er-
atedi 11 
e;tab· 
llsh-

men ts 
repor 

ing. 

--
8,06 

41 
84 

0 
5 
2 
1 

1,58 
2,55 

2,~~ 
3 

:ig 

1 Incl11des water whools and turbines (irrespective ol ownership of water supply), and water motors (operated by water from city mains). 
' Chiefly electric motors oper~t~d l>y rented (or pm.chased) c1,mont; other power included (chiefly shalt-belt or tr11nsmitted pQwer from nelghborlni power plints), 

0 
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